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Chapter 1

Phonoclogical Models
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1.0 Introduction

The purpose of this chapter is to review some recent
models of synchronic and diachronic phonology and to suggest
modifications .or reinterpretations of them. 1.1 outlines
the basic generative model of phonology end makes two sugges-
tions with respect to it: 1) it may contain three levels,
not two, and, 2) there should be a fourth level, the new
phonemic. 1.2 discusses some aspects of the relationship
between generative (competence) phonology and performance;
1.3 sets forth some models of historical change and the
relationship of these models to my extension of the genera-
tive model. These two sections also suggest that the no-
tions tsystematlic rhonemic level,! and, therefore, !lexiceal
level! are invelid. 1.l presents an hypothesis that the
set of all possible historical changes equals the set of all
possible phonological rules, suggests a revision of the
aypothesis, and proposes a proof for it. 1.5 is concerned
with an organic model of phonology that attempts to rectify

some false dichotomies and to reinforce some 0ld but for-

oantdan aAanaa
o'\r‘ VYW Ees WeaWTe @

1.1 The Basic Model

The basic model for this study is derived from the
outline of generative phonology in Paul Postal's book,
Aspects of Phonological Theory.1 Since I wish to extend

some of his concepts in ways with which he would probably
Jisegree, I shall begin with some exposition of phonology

as Postal sees it.
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Postal describes generative phonology as follows:

At the start let us stress certain features
of the description of a sentence in systematic
phonemic terms. Within such a theory, a sentence
has two crucial types of phonclogical structure,
one .the systematic phonemic, a labelled bracketing
and syntactic reature analysls of the string of
systematic phonemes with aeppropriate boundaries.
Such structures are at once both the final out-
put of the transformational pa~t of the syntax
and the input to the phonological rules. The
other crucial type of structure is & universal
phonetic representation providing a theory of the
instructions required by the speech apparatus to
produce utterances which will be tokens of the
sentence, The phonetic representations are the
final output of the entire set of phonological
rules. The rules which connect systematic phonemiec
and phonetic structure fcrm a partially ordered
series..., each rule operating on the output
generated by the previously applied rule. This
means that, besides the two crucial structures,
each sentence has a very large number of repre-
sentations, roughly one for each operation of
each rule of the phonology which must be applied
in the derivation of its phonetic representation.

Or, as Noam Chomsky has more succinctly put it,

The phorolegical component is a system of
rules that relate a surface structurg to the
phonetic representation of a string.

The two levels are connected in two ways. One is

through the phonological rules, the other is by the

WModoinzlmaas Namdd&dAn jodle
AL VML RiaTUD D Wiidasmm Vawilds -

atel finds this hard to define

but comes close to a definition in the following state-
ment:

In general then systematic phonological
representation makes a set of indirect claims,
claims that the phonetic form of a particular
systematic representation must be such and
such unless there are special phonclogical
rules which determine ctherwise.l

Postal views the systomatic phonetic level as &

fully specified set of instructions for the proper state
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Te
of each part of the articulating apparatus; it contains
sets of n-ary specifications (i.e., relative points in
continua) for each phone. Chomsky says of this level:

The final output of the system of phonological
rules will be a phonetic matrix for the
sentence as a whole in which columns ‘stand for
successive segments (phones) and rows define
phonetic distinctive features, regarded now as
scales, the entry lndicating where a segment
fails along a scale,5
Postal proposes that at some point in a grammar
(as determined by that grammar) binarily marked distinc-
tive feature matrices will be converted by Detall Rules
(D-rules) into n-arily marked articulatory instructions.
The range of values for any n-ary scale will be determined
by a cross=-language examination of all possible contrast-
ing phonetic points in that continuum.6
For our purposes we will also need a definition of
the concept tlevel of representation.! Chomsky defines
it as follows:
That is, if we mean by the phrase 'level
of representation' a system of representations
. that appears at some well-defined point in the
process of sentence-generation, then the
grammear provides no level oi phonemic repreé=-
sentation (it is difficult to imagine what 7
other sense might be given to this expression).
The two essentlial criteria for a level are:
1) that there be a system of representations; and

2) that the system appear at some well-defined point

1.1l Two Levels at the Top?
It has been sugrsecied in recent generative literature

that there may be a level in phonology above the
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systematic phonemic level. In one place Chomsky says:

The input to the phonologlcal component I
will call a phonological representation.

He footnotes thls statement as follows:
Alternatively, we might restrict the

term 'phonological representationt! to the

representation that we have at the point

at which all grammatical formatives other

than boundary symbols are eliminated in

favor of matrices, so that what we have 1is

a string of phonologicel matrices and boundary

symbols...with IC structure...marked. This

is what i3 called "systematic phonemic

representation” in Chomsky (Current Issues

in Linguistic Theory)....9
The level that Chomsky calls the phonological representation
contains all the items listed in the lexicon. The system
it represents will contaln the same elements as the lower
systematic phonemic level (and therefore fulfills condi-
tion 1) above), but a good deal happens between the two
levels. The major operation to occur in that portion of
the phonology is all of the strictly morphologically
conditioned morphophonemics, i.e., of the

| sI £ Past «3 s3

type. In addition, all grammatical formatives that have
phonologically conditioned allomorphs are replaced by
phonological matrices. The systematic phonemic level,
then, would be that level of representaetion that occurs
after the last rule in the phonology that replaces some
formative with a phonological representation (readjust-
ment rules) and before the first rule in the phonology
that operates on a string composed entirely of phonological

matrices, IC structure and boundary symbols. The
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Q.
phonological level (which I shall call the lexical level
to avold confusion) would occur just after the lexical
insertion rule and just vefore the operation of the first
rule in the phonology. (This constitutes its fulfillment
of condition 2) above.) In other words, sentences may
have phonological representations on three levels: the
lexical, the systematic phonemic, and the systematic
phonetic.lo
1.12 Two Levels at the Bottom?

Postal argues at length against a fourth level,
tautonomous phonemics! (old phonemics). His major argument
is that a phonemic level necessitates grammars that are
uneconomical (require unnecessary rules) or uamotivated
(require ad hoc rules). He refers to Halle's classic
example from Russian to show that old style phonemics would
require a volcing rule to apply at tWwo different places
in the phonology, i.e.. that & rule would have to be
repeated, Chomsky11 and others have also referred to
this particular example to prove thelr point aboﬁt old

phonemics. Their argument is vail

— ez rfizia lomde mon
4l DMUWLLIE Wwiikv Kl

[«8
pio

o0ld style phonemic solution of Russian with the condition
of thiuniqueness! would obscure the true nature of obstru-
ent voicing in Russian. However, their claim by no means
proves that no phonemic level is possible, especially
trainte are allowed to operate in tlie
theory. In fact, a close examination of Halleis solu-

tion will show that his solution itself obscures aspects
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10.

optimal description.
Halle covers predictable obstruent volcing in Russian
with the following phonological rules and definitions:

In order to state the voicing rules in a
simple fashion, it is necessary to set up the
following classes:

Sonorants; i.e., vowels, liquids, the glide,
and the nasal consonants.,

Obstruents, i.e., all other morphonemes
except n\f xXxx

Rule F 1b. Unless followed by an obstruent,
{e} £ % and {xj are voicelesS....
sing e obstruent or several consecutive
obstruents occurring in sequence regardless of
intervening preposition or word boundaries will
be termed an obstruent cluster....{(Italics in
original)

Rule P 2, If an obstruent cluster is followed
by a word boundary or by & phonemic phrase bound-
ary, all segments in the cluster are voiceless.

Rule P 3a., If an obstruent cluster is fol-
lowed by a - (dash) boundary or by a sonorant,
then with regard to volcing the cluster conforms
to the last segment; if it is voiced, so are
all other segments in the cluster; if it 1is
voiceless, so is the entire cluster, 12

The first difficulty to note in Halle's solution is

that Rule P 1b is not a P-rule in current practice; the
voieelessness of these sounds 1is co§ered by marking theory.
Accoriing to that theory the optimum obstruent is voiceless,
so that the three consonants fe} , {6} and {x} will
be [u voiced] before the marking conventionS’apply and

[- voiced] after they apply. (According to marking theory,
all segments must be marked for every feature by the time
the phonological ruies apply, i.e., these three obstrusn
will be [~ voiced] even in contexts where Halle left

them unmarked after the application of Rule P 1b.)
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11.

If the reader will now try substituting the defini-
tion of obstruent ciuster for the words tobstruent cluster!
in Rule P 2, he will find the next difficulty. Apparently
some boundaries are in a sense absolute, that is; voicing
assimilation stops there. It 1s not clear from Halle's
rules and definition just what this boundary is, but since
he does not use the boundary symbol '#! in his description
of Russian, I shall now use that symbol to indicate this
absolute barrier to voicing assimilation. Stating Rule P 2
formally:

2) [# voiced] —> [~- voiced] / [____1 ( [Obs.])g[#]
This rule is commonly referred to as the devoicing of
finai obstruents.

Rule P 3a says, in effect, that in an obstruent cliuster
preceding anything except //#//, the obstruents preceding

the last one assimilate to it in voicing. Formally:

3) [Obs.] ~—» [Xvoiced] / [____] [EP:;iced] [ggzeggv;t]

Rule P 3a sppears to be a neat alpha rule. There is
that messy problem of stating negative environments fofmally,
as opposed to verbally, but a way can usueally be found
around that problem. But is the rule really that neat?

What exactly does it do? Since the voiceless obstruents
are all marked as such by the marking conventions, . the
only effect that this rule will have on them is to voice
them when they precede voiced obstruents. Note that the
class nf voiceless obstruents inmcludes sounds like {ﬁ}
and the defective series fc} , {5% and {x} .

Rule P 3a also devoices the voiced obstruents in the
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12.
opposite enviromment, i.e., before voiceless obstruents.
Sounds 1like {d% ; for example, will become voiceless.

This means that part of the devolcing of the voiced series
is put into Rule P 2 and part of it is put into Rule .
P 3a. Moreover, by so doing, it makes it appear that the
voicing of {d% » &} ana (x} 1s the oddity in Russian
phonology, when really it is the speclal devoicing §f the
voiced series,

Just what exactly goes on in Russian? At the deepest
level, some morphemes are distingulshed by final voiced
and voiceless stops. For example, //Xda// # //Xt//. No
morphemes, however, ars distinguished by distinctive voicing
in . the three obstruents //¢//, //&// end //x//. For
example, there 1s /7x&77 vut no //*X%,//. That is a fact
about Russian. The next fact to note is that the veoiced
and voiceless contrasts in morpheme finel position are
neutralized in certain contexts. This means, in effect;
that phonemic merger occurs; the cnly way in these contexts
to- £ind the underlying forms is by examining the other

- - -

aiiomorpiis of The morphnemes., Tie Thlr act TO nOve i3 wiaav

[}
L]

the voicing of obstruents is predictable on the basis of
phonetic environment under certain conditions. This means
that certain phonetic features in Kussian are phonetically
redundant and therefore reveal nothing about underlying
nd the phonetic redundancy are
two different phenomena and should be distinguished in

any phoneological description of the language.
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13.
Halle!s solution can be improved with some of the
modifications to generative theory that are proposed in
this paper.. Rule P 2 may be reformulated as follows:
2) [3sgiced] —> [-voiced]l /[__] [{bbs., #%]
For example, Xd —» Xt/ ___ £0bs., #} o« This rule now
: rerforms the phonemic merger between the voiceless and
voiced obstruents in the appropriate contexts. The Prague
school would call this neutralization and would prefer to
establish an archiphoneme. In generative theory that
would require either a third entity or a ternary feature
system; therefore, the theory requires a merger of the
voiced series into the voiceless series. This merger is
supported by marking theory in that the sxpensive member
of the contrast, [m voiced] , has now become the cheap
member, [u voiced] . Also, some systematic phonemic
//d// will become /t/ only to be revoiced in certain contexts
to (4] . Therefore, this solution still seems to contain

non-Russian artifacts of generative theory.

" - Rule P 3a will be revised as follows:

P P - “ o > = =2 P o b !'Obse 2
3) 10bsS. —> L¥évolceds 7 1 J L fvoiced’
v v bs.
for example, t,e > 4,3 / [ ] [2vziced]

That is, an obstruent #ill assimilate in voicing to a final
voiced obstruent in a cluster. There is no need to use

an alpha rule because all obstruents in a . position to
assimilate are already voiceless. The only operation to
occur is the voicing of voicsless obstruents in certain‘

phonetic environments.
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4.
But now 2) is a P-rule and 3) appears to be a D-rule.
If we choose to list the representations of forms after
all P-rules have been applied and before the D-rules have

applied we would have the following typical developments:

I II III
Systematic Systematic
Phonemic Phonetic

Xt#

Xa Xt# Xt#

" Xt0bs .
§3822‘3 XtObs. ( -voilced
i Xd0bse.
Avoiced

Xtli Xtli Xtli

Xaii Xdli Xali

X¥# X¥# X¥¢#

v v X¢éobs.

XcObs. XcObs. -voiced

X%Obs.
£voiced

x%11 X811 xé11

The column marked II is now an economical &and motivated
level between the systematic phonemic level and the syste-
matic phenetic level.

Postalt!s second argument against phonemics 1is that
any other theory of phonemics that he has considered does
not include such properties as the Naturalness Condition,
the Marking Ccnventions, or any of the other advances of
generative phonological theory. It goes without saying
that earlier phonemic theories were weaker for not incor-
porating these concepts and that any future theory must
incorporate them, or something like them. It is also true

that no theory of language will be compatible with speech
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15.
perception and production unless extensive grammatical
prerequisitesAare'allowed in: phonology. But there does
not seem.to be any a priori reason why a phonological theory
could not have some sort of level intermediary between
systematic phonemics and systematic phonetics, and still
incorporate the test aspects of present theory.

In fact Postal!s model of phonology contains the basis
for another level of representation between his systematic
phonemic and systematic phonetic levels. P-rules (phono-
logical rules) operate with binarily valued inputs and
outputs, The lowest binary output of the grammar enters
D-rules which convert the binary code into values on n-ary
scales. That the lowest binary output has always been
consldered a system is evidenced by the fect that almost
all (if not all) generetive phonologies have caiied this
level the systematic phonetic level, even though the latter
has been described as being at some lower point. Thus
Chomsky has the rule: .

(2;) Consonant —> [fvoiced] in :the environment
/ [ #voiced)

and later says of the rule

The grammar containing rule (2lL) thus converts
phonological to phonetic representations...l3

This comment contrasts with his earlier statement about
phonetic scales. In other words, generativists have usuelly
constructed their grammars on the basis of a final output

of - systematic representations, which coincide with this,
the lowest level at which the rule output is binarily

coded. A discussion of the differences between the two
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16.
kinds of rules, P-rules and D-rules, will show that this
level of representation also occurs at a well-defined point
in the process of sentence generation.

P-rules are those rules which relate morpho(pho)nemes
to the lowest binary output of the phonology. Their major
formal characteristic is that they deal with binary va:l.ues.u+
Their function is to change entities into already existing
ones (phonemic merger) or to create new entities from old
ones (phonemic split). Many of these rules will be ordered
(partisl ordering). P-rules also specify allomorplky.

Many, in fact, require extensive grammatical information
for their formulationolz P-rules, in short, perfofm oper-
ations, i.e., are process rules.

D-rules, on the other hand, involve changes in the
character of an entity rather than merger or split cf
entities., Ordering is artificial or impossible, so that
the rules should be considered to apply simultaneously.
Simidtaneity of rules implies that they are not process
rules, but relational statements.

. Thus, P-rules and D-rules differ greatly in the values
they operate with, the ways in which they operate and in
their internal relationships (ordered versus simultaneous,
respectively). Their interface constitutes a well-derined
point in the grammar. In addition, all forms in a language
must have a representation at this level in their genera-
tion; this allows for systemic phonological analysis of
all of the entities involved in these representations.

Therefore, the lowest binary output of the
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17.
phenology fulfills both 6ond1tions'and it must be considered
to be a level in the Chomskyian sense. I shall call this
level the New Phonemic level. It would appear to be approx-
imately equivalent to Column II in the chart on page 1ll.
1l.13 The Function of Levels

I shall now consider what functions this four-level
model may have in oﬁr understanding of pefformance {l1.2),
of historical change (1.3), and of the nature of phono-
logical rules (1.l).
1.2 Four Levels and Performance
1.21 Some Adventages of New Phonemes

The new phonemic level will allow for a useful distinc-

tion between the modus operandi of P-rules and D-rules.

For exemple, the simultaneious neture of D-rules may allow
us to assign some operations to them in order to avoid the
arbitrary ordering that would be required if they were

considered to be P-rules. Suppose that in a language we

have the following two rules:16
Sample ' Semple
Derivation: : Derivation:
XZ XZ
1) X > Y¥/__ 2 YZ 1) Z —> A/X_ XA
2) Z —> A/N___ YA 2)X —> Y/_A YA

If these operations are to be considered to be ordered
P-rules they would occur in either of the two orders above
(which involve changes in the specification of the environ-

ment), but would have to occur in one order. Not
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18.
only are there no criteria for choosing between these

alternate formulaﬁions, but it seems intuitively true that

we do not want to be forced to make a choice. If tha changes
are formulated as D-rules with binary specifications for
all of the structural description for both rules, and if
the rules are applied simultaneously, the ordering problem
is eliminated.

In addition, D-rules may also be required to clarify
situations involving free variants, In S. E. Pomo (from
a discussion by Julius Moshinsky) an epenthetic vowel,
Va, is subject to (in part) the following two rules where
the first is optional:

3. c. V, —> e/ ___Ce

S ——

da. V., > i/ __ (7
‘“ el

so that phonetically we have both eCe and iCe but only
iCi. It seems likely that a better solution would be to

have one P-rule of the form

T ST B mee T e e s emee N alla: simA +harm 4o lLacsa
&J..LOW.Lﬂg 1408 vavo sSoyu fiCOS 4ivli WL VD) Wiu viilia vy Fat-Nid o)

an opilonal D-rule to the effect that:
e —> i/__Ce
In fact, it seems likely that most free variation is
better explained as a D-rule than as an optional P-rule.
It seems guite plaunsible to say that a given segment may

be mapped by a D-rule onto a possible series of values

rather than onto one locus., Thus, if the D-rule relating
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binary features to the vowel height continuum is of the

form
£HL ZHigh i -Hj
[-Mighl [rMig ] [,tM gh] [-Migh]
o ) 4 ¢ ¥
ht 0 1 2 3
(i] [e] (E] (2]
then the rule above might be

with the meaning: th has the value O or 1 or any value
in between., This seems to accord nicely with the intuitive
nature of free variants,
1.22 Some Advantages of a Mixed Lexical Level and a Weak
Systematic Phonemic Level
William S-Y Wang has questioned some aspects of syste-
matic phonemic representations as now posited by the gener-
gtivists.17 First, meny forms occur in too abstract a
shape. For example, 'man! and !'cat,! which exhibit no

allomorphy, are nevertheless represented with an underlying

back vowel that is shifted to the front along with other

b

Tt =17 aveammlaer ~ e
0] Um&-l.va.v u.a..a.v“v-:--d, R -X

iow back the

third vowel in 'telegrapht versus 'telegraphy.' This
leaves us with -no convenient way to deal with such varia-

tions as [p GLtIOW] [p atiow] for ‘patio! and

7 h i 7/
[Plez3 ] A~ [plzz
Second, some types of

at the systematic phonemic

2] for ‘'plaza.

representation may rot be allowed

level, but the phonetic forms

manifesting them mey give no clue a&s to what the underlying

shape should be. Thus, in English, the systematic phonemic
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level contains no schwa and no syllabic liquids, so that
a form like !'table! must be represented with some basic
vowel between the //b// and the //1//. 1If the t!table! we
have in mind is approximately equivalent to tchart,! then
the underlying vowel is //u//, as revealed by the allomorphy
in ttabular! and 'tabulate.! But what about the ttable!
that means the piece of furniture, whore there is no ailo-
moiphy? Some diphthongs present similar problems. On
the basis of !righteous,! !rightt! is of the underlying form
f/rixt//. 'Rite,!' on the other hand, is of the underlying
shape //rite// becuase of the vowel reduction in 'ritual.!
What about 'night,!!'light,! 'quite! and 'white!? (Note
that in some American usages 'night! and 'light! are spelled
as 'nite! and !lite,! respectively.) If the systematic
phonemic representstion of !'produce! contains a //kt//
cluster, (!production!), does 'misuse! contain one as
well? If 'linear! and talignment! reveal the underlying
forms of !'line! and ‘'align,! what about-'sign' and 'sinet?

The. phonetic [z] of 'phase! reveals an underlying //s//;

P N

4t I msm e de S =1
ViIIU iVl bai L - g e W T v

What about the alternates [véys] , [véyz] and [vwiz] for
tvase!? (I say [véys] but [véyziz] .) Or [grgys] .5
[grﬁyz] for the verb t'grease! or the adjective ‘'greasy!'?

The classic example of the Manderin palatals illustrates
mnother aspect of the problem of indeterminate underlying

represeniation. Phonetically lMandarin has syllables of

the following shapes:19
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pa ta tsa ka
pu tu tsu ku
pi ti tegi

There have been three standard views on. how this system
ought to be analyzed: (a) represent [tg¢il as //tsi//;

(b) represent [tg¢i] as //ki//; (c) represent [tg¢i] as
//tsi// end //ki// depending on the historical origin of
each of the morphenmes involved.20 Now, we know historically,
and would strongly suspect synchronically, that the palatals
derive from both #*tsi and %ki, the two gaps in the system
above., We may note that the two palatalizations were sepa-

rate historically., The first change gave rise to the system

pa ta tsa ka
PUQ tu tsu ku
pi ti tsi tgi

i.e., velar palatalization preceded af{ricate palataliza-
tion. Both complementary distribution and linguistic
universals tell us that we need no systematic phonemic
//%tgi//; but, Mandarin contains almost no allomorphy to
reveal which of the underlying shapes, //tsi// or //ki//
ave-to be associated with which morphemes.z; If, however,
we can represent the aifected morphemes in Tthe lsxicon with
a new phonemic shape /t¢i/; and if we structure the phono-
logy so that the systematic phonemic level contains the
potential shapes #//tsi// and #%//ki// with rules palatali-

zing both, we will have a better and more complete descrip-
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arbitrary phonemicization of ([t¢il as //tsi// or //xi//,
as well as the attendant ahistorical rule ¥#ts >k >tg
or ¥k >ts >t¢3; and we will not he forced to go outside of
modern Mandarin to assigﬁ the proper underlying forms to
the morpheﬁes involved.

On the basls of such examples Wang has suggested thet
we need to be able to represent some forms on an inter-
mediary level in order to account for the phonological
facts where there is no allomorphy. The lexlical level
will then contain representations of forms with various
degrees of abstraction.

This leads us to ask other questions about the syste-
matic phonemic level. If we examine individual perfor-
mence; tc what extent can it be shown that every speaker
of a language knows every P-rule (and every form in an
underlying as oppased to a new phonemic shape) that may
be posited when the language 1s considered as a whole?

In fact, on the basis of dictionaries, extensive literature,

etc., in a language, we can probably posit lexical strata,

it}

=
<

e il el
-~ e W - e

of ann eoxtent thet mev ha kmown
st sztent that mey be lmown

= A
iQ 2

W
(4

s =
- eAs ~

f
[0}

completely by no speaker of the language. Would such a
phonclogy characterize the competence of a given speaker?
On this subject, Wallace L. Chafe has made the following
point:

How deeply speakers delve in this direction is

open to serious question., Almost certainly they

do not assimilate everything that a historical

linguist would internally reconstruct (comparative

evidence is, of course, inaccessible to them).
In all probability, too, there is variation among
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individuals. But the psychological validity of

some underlying forms and processes of this sort

is well established. 22

If we assume the validity of the now phonemic level,
We can assume that a homogeneous linguistic communitylhas
the same D-rules, i.e., the same new phonemic inventory.
This will be true because, from the point of view of language
acquisition, it seems correct to assume that a child begins
wastery of his language by eliminating redundancy which
is purely phonetic and thaet he constructs soms low level
binary phonemic system equivalent to our new phonemes.

This would account for a child!s speaking "without accent"
while continuing to make morphéphonemic "errors." Then

the complete phonology for that community contains all the
rules and underlying forms used by anybody in that community.
A description of a given spesaker's competence, on the other
hand, will be that set of rules which relates his underlying
Torms to the new phonemic forms of the language, in addi-
tion to the base forms in his lexicon tHat are in the less
abstract new phonemic shape and undergo no phonological
rules.

In other words, we are going to allow for lexical
representations that occur at a well-defined place in' the
gremmar but that do not constitute a system., Forms (mor-
phemes) will be represenbed by mixed strings of new phonemes
and of deeper, more abstract segments (morphophonemes)
that are provably subject to phonological rules. 1In addi-

tion there will be no systematic phonemic level in a strong

sense because there will be lexical forms that will
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by-pass this level of representation.23
1.3 Four Levels and Historical Phonology
1.31 Wang and Moulton on Historical Phonology

William G. Moulton has recently presented a tradi-
tional view of phonological change.zh In some places he
suggests that phones drift towards each other to produce
phonolcegical change; in other places his remarks point to
! jump! cha.nges.z5 He points to dialectal evidence to indi-
cate that there can be systems with no change, systems with
a change completed, and systems in between which display
much alternation, Individually, changes may be either
drift or jump changes, but their effect on systems is to
produce fluctuation between new and old forms.,

Wang has lately proposed 2 medel of change to resolve
the problem of fluctuation. His first assumption is that:

sound changes take varying perliods of time for

their operation. For lack of precise information,

let us say that a sound change may take anywhere

from a decade to many centuries for its opera-

tion. 26
With reference to the ideas behind Moultont!s tgradual,?

& e . de? o S e W R SO PUSP_ . JUSEEES 4 s sovws of sann 5
Tiuctuation,® and drift,! hos says of scund change

through time:

The dimension of time may be studied along
each of three relatively independent parameters:
(1) from sound X to sound Y, (2) from morpheme
to morpheme in the relevant part of an individualls
vocabulary, and (3) from speaker to speaker in
the same dialect.

With respect to the first of these parameters
we have in mind the familiar controversy of
whether the change from X to Y is gradual or
abrupt ses e 27

Some changes (at least) are jump changes. That is, some
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[#Fy] —> [-F]

where mno drift occurs. But changes do not at once affect
all of the words in the lexicon to which they may apply.
Rather the change becomes gradually more pervasive in
the lexlicon and the process may take centuries. Wang
contends that at a later time a new, competing change,
which may also apply to the possible imputs to the first
change where it has not been completely carried out, may
enter the language. Thus in Wang'!s model phonemic split
can occur without the Polivanov factor:28
But if we accept the fact that a sound change
(conditioned or unconditioned) may not complete
its course due to other competing changes, then
clearly we must recognize incomplete sound changes
as a cause of cplits, 29
A problem from the Wu dialects may prove amenable to
this analysis of split. The following correspondences
illustrate the difficulty.

Middle Chinesa-C some #* juo/P

some i juo/P

#*Juo/T,K

#uo/K _ #u0/TS

some ¥uo/P,n,l some #uo/P,T
Su Zhou u u
Wen Zhou u ey

Now if we assume, &as Karlgren did,31 that all of the
modern day Chinese dialects except Min are descendants of
Middle Chinese; then it appears that after labials. the
finals #juo and #uo have merged and -then split uncondi-

tionally in Wu. For example:
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1.% 2.3 3. E he ¥ 5. 8%
MC puo & bhuo £ phuo = bhuo %  phuo F
PW pu 534 bu 23 phu 45 bou 213 phou 42
SZ pu 513 bu 331 ptuv ld bu 331 ptu bl
WZ pu }2 bu 2l p'u 54  bey 11 pley L

6. T AT 8. %% 9. 3% 10, %
MC puox pfiuox phfhjuc} bhvjuo® pfjuoF
PW  pou L5 fu L3 fu h2 vu 31 fou h2
SZ2 pula fula fu il vu 2l fu iyl
WZ pey 54 fu 5l fu il vu 11 fey Ll

1. 7
MC hvjuo ¥
PW  vou 31
SZ2  vu 2}
WZ vey 31 ‘
For items 1, 5 and 7 either the two sources for the Wen
Zhou material disagree (one showing u, the other ey)
or one source gives two readings (ndt Jistingulshed as
iiterary and colloquialj. HMoreover, ior forms 5 aund &
there is data from another Wen Zhou sub-dialect that shows

that u is its reflex for both PW *u and FW *ou.32
It may be that the u/ey distinction represents a change,

u > oy, in Wen Zhou and not a difference in the proto-
system. It did not affect PW %u after *n, #l, or the
velars. It affected all PW »u after dentals and the plain
dental affricates., But it affected only some of the PW #u
after labials., This interpretation conflicts with the
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strict neo~-grammarian proto-system containing two finals,
#u and s%ou. At present I have no way to substantiate an
incomplqta u > ey shift. However, it would account for
the dlscrepancy between Proto-Wu and Middle Chinese. Such
a proceduré would also have the advantage of accounting
in part for the fact that Proto-Wu is more complex than
any derivative dlalect.

Wang'!s approach also lends additlional support to the
concept of a mixed lexical level and a weak systematic
phonemic level. If a change sets up morphophonemic alter-
nation, then as soon as it affects several items, those
items must receive a deeper underlying representation and
be made subjJect to & P-rule, whereas the unaffected lexical
items will remain 1n'a less abstract new phonemic shape
until the change spreads to them,

1l.32 Chafe on Historlcal Fhonology

Chafe has examined the notion of ordering of synchronic
phonological rules in detail,>> I shall outline some of
his ideas that concern us here.

| Synchvonie rales may be sequentially or randomly
ordered.slL A rule is ordered sequentially with another
rule if it interferes with that rule, and randomly if 1t
does not. Even among sequentially ordered subsets of these
rules there will be some which do not need to be ordered
with respect to other subsets. Thus, rules 1), 2) and 3)
and rules L), 5) and 6) might be strictly ordered subsets,
but not be ordered with respect to each other. If both

subsets must precede rule 7), then the tWwo subsets are
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randomly ordered with respect to each other, but strictly
ordered with respect to rule 7). Chafe proposes to describe
this relationship by saying that there are four depths of
ordering reflected herein, rule 7) being at depth I, rules
3) and 6) at depth II, etc., with only random order between
rules at any given level. Thus, graphicallv

Level: Rule No.:
IV 1L
IIT 2,5
Il 3,6
I 7

In addition to these partially and strictly ordered
subsets, there will be many rules that are in partial or
strict order with no other rules; they could be considered
to apply at any level in the phonology. They are considered
to be randomly ordered with respect to each other and with
respect to all other rules, but Chafe has questioned whether
this captures all that is significant about their lack of
any ordering. On the one hand, 1f application of rules
must be sequential, and 1f these rules are randomly ordered
within a speskert!s grammar, then it ﬁould eppesr that he
could and would apply them in different orders at different
times, On the other hand, if each spesker has a fixed
order, it would have to be arbitrary across the language
population because there would be no principles that would
lead speakers to the same ordering. Therefore, it seems
quite plausivie To assume thav They appiy simulitvaneously.
Chafe says

It would involve the not unlikely psychological
assumption that it is easiest for people to apply
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rales at the same time whenever they can, that
sequential ordering has a greater psychological
cost. 35

Even 80, we could still assume that they are all applied

simultaneously with rule 1) and l}) at level IV, or at any
other level, for that matter, and there stiil would be no
principle for choosing any one alternative.

There is some evidence for supposing that these completely
random rules should be applled at level I. .In the first
place, they all directly affect the phonetic output of the
phonology because they have not been interfered with and
hence ordered by another rule.36

There is thus a progression from maximum

concreteness (in terms of most direct phonetic

relevance) in the bottom layer to maximum abstract-

ness (least direct phcnetic relevance) in the

tep layer. 37

Secondly, if the hypothesis that new changes tend to
enter at level I is correct,38 then it would be & matter
of chance for a new rule to create an ordering problem
with some slightly older rules already stored at level I.

- . Thirdly, if randomly ordered rules were applied any-

I, S,

P PRy mrm s 2O LYl n meeee VR 0l R e A Aveer AmAaA AP
wWiAOL O

in & gramiar, and if ths spplicsticm of any ons of
them occurred prior to the time when an output had been
derived from all of the sequentially ordered rules, then
the output of that rule would have to be stored somewhere,
which wonld - considerably complicate the performance model
of language.

This leaves a set of P-rules that are all partiaily

ordered (i.e.. every rule is in strict order with some

other rule but not every rule is in strict order will all

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



_ 30.
other rules) in a series of depths, or layers. One of the
most interesting aspects of modern process-oriented phono-
logies is that these rules often reflect historical changes
that are known to have affected the language, and that
the order between strictly ordered subsets often reflects
the order in which the changes appeared in the language.
The deeper the level at which a rule must occur, the older
is the change historically. As P-rules are pushed deeper,
they do less work in the sense that they affect fewer forms
and .in the sense that they become increasingly less obvious
from the output of the phonnlogy.39 When rules become
sufficiently obscure they, like the Cheshire cat, having
faded to aught :at a smile, disappear altogether.ho
1.33 Wu Exemples of the Interference of the Systematlc

Phonemic Level with Historical Phonology
I shall now use the Halle Russian voicing type of
example to show that systematic phonemicizatlion may

necessitate historically uneconomical or obscurantist

granmars.

Tom doce =0 Lloa Lhe A2 a1
ki VRV Wi VALY T L e

(]
13
L

phonemic vowel plus nasal syllable finals systems:

L.CZ8 3.CS
in ¥y n urn in uTq
T oy LU
ay 3 a

At the systematic phonemic leve., these presumably might

be
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4.CZ8 3.CS

in yn un 1!3 un
Tn on ‘T‘Q on
an an n

The following P~rules would convert the systematic phonemic
to the new phoriemic representations:

4.CZS 3.CS

1. n->n /o___ 1. ap,of-> §,&

2. %y,ug n—> {y,u}) ™ 2. un — u’l‘r]

Wou historically, the 4.C28 and 3.CS8 new phonemic .masals
developed as follows:
L.C2Zs 3.CS
i en > in in, en > 1
o%’ 1 > 0 03’ ”l >0
u?' > urn urn > urq
q > Qi) > @
a > o) arn > &
ff% > 1n Pn > Tq
) > yfn Y7rn > loq
ioﬂ > iog iog > iog

From & comparison of the two, it 1s easy to see what has
happened. In l}.CZS, the proto-Wu final velar nasal appears
as [n] after [1) and [] ; it remains a velar after
[l end [o0] . In 3.CS, it remains a velar everywhere
except after the compact vowels where it appears as nasali-
zation of the vowel, Formally, the historical rules relating
proto-Wu to the nsw phonemic level are
lr.CZS 3.Cs
n > n/i,e, 7 ____ . an,an S @, d

But if we write out rulies affecting nasals that derive ths

systematic phonemic level from Proto-Wu, we get:
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L4.CZS 3.CS
N 17N /—
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But we have already shown that this solution contains for
L4.CZS the rule
n —>h /lo____
Thus bty allowing the intrusive systematic phonemic represent-
ation to enter the picture, the rules for [j.CZS contain:
Historical: n > n/

Synchronie: n —> g /o___

This is clearly uneconomical, as well as contrary to the
Naturalness Condition. Not only have unnecessary rules

been included in the grammars (one in the historical grammar,
one in the synchronic grammar), but also an entity has

been forced to change into something else and then btack

into itself,

Another problem that arises in some Wu dialects with
any synchronic level above the new phonemic is with the
palatal affricate syllable initlal consonants. In several
Wu dialects, as in Pekingese, the historical dental affri-
cate series (TS) and the historical velar series (K) both
palatalize (Tg) before {i] and. [;] « In 13.WL, this
palatalization occurred before several vowels diphthongized
into ; # V. 1In present day 13.WL then, we have syllables
of the following types:

de tie file tgie tr tgiT
tse die 8¢ kie ts7
he tgie he s¥

dzie

zis

kie

Rie

One possible analysis of these forms gives the following

systematic phonemic shapes:

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



33.
de tie file tsic tr tsivt
tse die se kie ts?r

he tsie he s8?
dzie

zie
kie
Rie
And the rule:
S > 1I¢/___1ie, ig, 17T
The first difficulty with this solution is that the
system is still unbalanced, in that there are de/tle,
tse/tsie, he/kie and se/tsie , he /kie contrasts but omly
a ts7T /tsit contrast, 1.e., there are no tT /titT ,
k7T /kiv contrasts. Moreover, when we examins the situa-
tion historically, we find that
1) we now meed historical rules like #*K > TS (and
TS —> TG, synchronically) which seem very unlikely,
and rules like %d%. > dz, (and synchronically,
dz -> dg ), which seems redundant, and
2) no historically plausible stége corresponds as
a level to the systematic phonemicization of the
data.h’l

Without ths systomatic phonemie level. the data are accounted

[ P S A s Vs

for as follows: the following historical P-rules apply
to the appropriate protc-forms to yield new phonemes

(ordering is indicated in Chafe's manner):

III ai> a, Fu > itu/K a >e/ i
Vn > V ian > ien

II S > %/8,7

1 v Y TusT K18 > TG/ 3,1

> u > > 3 -
1 > & e > ie/8, ? R i ’
a > ia/Kstops ~ a> € { ~
T TSi__ #
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The following sample derivations illustrate the points
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made above., The first column contains a Chinese gloss

and a proto-form; the numbered columns provide the output
after the application of all the rules in a given level.
The column labeled I 1s the new phonemic level. The
colum on the far right is the systematic phonemic solution

presented above.

Proto- III 11 I Systematic
form Phonemic

1. ¥ zaat de de de de
2, #  utsal tse tse tse tss
3. #X  #kal ke ke Kie kie
ko 3%  #hai he he he he
5. J&  s#tien t48 £1¥ tie tie
6. B  wzian 218 zid zle zie
Te “JZ *d{ie/ an dr(i"é': dzi® dzie dzie
8. B =dien ais ai¥ die die
9. %’ﬁ #tsien t3is tsi® = tgie tsie
10. ¥  #kien  ki% ki tgie tsle
11, 2 #fon 1Y) 8  hie hie
12, %  #len 18 18 fixe - fie
13. = #san s: s sg s¢
14, P8  #kan ks k& kie ki€
15. ¥  #fan fa’ a he fie
16. &g  s#tsia tsia tsia teie tsie
17. = #tT0 tyu tru tr ty
18, % #tayn t¥u tsyu ter tsy
19, MR #stu sTu sta 8% 8%
20, %9 FlTU kivyu kiru tgiy tsiy

Not only does the columm on the right not match any other
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column as a whole, but also some forms in the right hand
column do not match any form to their left. Note especially
forms 10 and 20 which illustrate a putative %k > ts shift,
and form 7 which illustrates the redundant dz >dz >dg
effect of systematic phonemicization.
1.l Four Levels and the Hypothesis of a Universal Set of

P-Rules
1.3 The Hypothesis and its Proof

It has been alleged by Paul Kiparsky that Halle has
claimed that the set of all possible synchronic P-rules
equais the set of all possible historical changes (qua
added ru:l.es).l"2 The truth of the allegation will not be
discussed here; but the claim is an interesting one--after
8ll; an examination of any fairly large number of historical
and synchronic phonologies will reveal quite a few:  rules
which appear in both types of phonologies.

If the claim were true, how would we prove it?
Mathematically, the proof would consist of showing that
any erbitrarily-chosen member of Set A 1is included in Set B,

and vina wawra

Tha nrahlam far Iincniating 40 aggentiollw

v ,eaT peTFIraTR sVe - rmei e S T TS S LI LT A W g

how to describe the two sets so that, given any phonological
rule, We can determine whether it is a possible historical
or synchronic ruile, i.e., whether it has the properties
that allow it to be classed as a member of one set or the
other, In short, just what is a phonological ruls, his-
torically or synchronically?

I shall now propose a definition of membership in either
the synchronic set or the historical set in such a wey that

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



36.
it will be seen that the question is not really whether
the two sets are equivalent, but instead whether there is
only one universal set of all possible phonological rules.
A P-rule is one which has the following properties:

1) It is a process- or rewrite-statement to the effect
that A is changed into (rewritten as) B.

" 2) The values encoded on both the left and the right
hand  side of the rule must be on the ssme phono-
loglical level. In generative terms, this means
that the input and output of the rule must be
binarily-coded distinctive feature metrices.

3) The rule must change one entity into another.
That is, it must create new contrasting phonological
entities (phonemic¢ split) or erase previously
existing contrasts (phonemic me:t'gf:\r).,"'3
Detail rulss must be excluded from the set for two
reasons, In the first place, phonetic drift in the D-rules
will not become important historically until it is suffi-
cient to be converted into a P-rule. In the second
piace, D-rules involve factors such as the unature or Tns
articulatory mechanism, and the nature of economy in human
speech., Changes that affect these factors must be said
to occur in evolutionary time and are related more to the
universality of the phenomenon of human language than they
4

are to the

-a

iversification of different human languages.
Rules between the Lexical level and the Systematioc
Phonemic level must also be excluded. Two English rules

of this type will show why:
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1) s { Past —> 8>

2) Past —> D/elsewhere

There is no reason why any other language should have rule 1)
since both 'sI! for !see! and the presence of a unit 'Past!
in the langusge are both part of the arbitrariness of
language. As for rule 2), even if some other language
has 'Past! there 1s no reason why its regular realization
should ve //D//, e.8., cf. Latin 'ba.,! In short, these
rules are only semiphonological in that, unlike the P-rules,
they operate with a binary output but not a binary input,
1.42 Why Counter Examples Don!t Count

It is easy to see that deflining the set is the central
problem and that counter examples are not relevant to the
issue. In the first place, there ars twe ways tc define
sets, one by listing all the members and the other by
listing the defining qualities that aliow membership in
the set. If we could list all possible synchronic P-rules
end all possible diachronic P-rules now, the theoretical

question could be answered forthwith; since we deal in an

2 - ] mazem

uafinishsd ampirical scionce, oomplst
possible. Hence there is always the pcssibility that a

rule in one set or the other that at present does not appear
to have a counterpart in the other set may aéfually be

given one in the future when more is known about more
languages. But even. more important. our understanding

of the best possible formulation of the rules in either

set 1s so deficient at present that we could never be sure

that a rule with no evident correlate in the other se:i is
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not just poorly composed. Therefore, st the present time,
we must establish the set by definitlon rather than: by
listing all possible members.

Three brief counter-ezamples to the hypothesis that
have been proposed deserve mention here.hu The first concerns
a language  with personal prefixes to the verb with the
alternant forms CV and VC (where CV is singular and VC
is plural). It has been proposed that the best synchronic
description of these facts is a metathesis of one prefix
into the other. This solution, hoWwever, raises more questions
than it answers. First, is the metathesis a phonological
rule, a grammatical rule, or a re-adjustment rule?
Second, if metathesis is the best solution, on wﬁat grounds
will one order bs chosen to be mestathesized intc the other?
Third, why is metathesis to be chosen over deletion (i.e.,
CVC —> CV,VC) or insertion (i.e., V—> CV,VC)? None of
these questions can be answered until more 1s known about
the language in question, both synchronically and histori-
cally, and until more is known about phonology. It is

..

)]

S mmme o A Tm i e e e e amen Se S P P et

- &=~
vaeTurer uuuu uuc y;uecuu uvuouo Gi yuva;va.vb.y —d A ke e s NP wiS

b

feel that metathesis of true vowels and consonants does

not occur historically, but this prefix system cannot be

justifiaebly regarded as a counter-example to the hypothesis.
The second counter-example is the collapsing of rules

in a given description in a way that doés not find its

counterpart in some other description. Thus, a rule essen-

tially of the form k - s is presently being posited for

synchronic English morphophonemics, but there are at presenc
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no known cases of such a direct shift in historical greammars.
Rather, a more likely historical pattern is

k > ES >-\S > 8
or something of the sort, but there is no evidence in mocdesra
English for such a chain of small changes.LLS The question
that arises is this: If synchronically we are motivated
to posit just k— s , but historically always the longer
chain, does this not constitute a clear case where the sets
vare not equivalent? First, it is always possible that
some language will turr up an historical k > s rule.
Second, this type of counter-example would be of theoretical
value only if the shorter form were essential, i.e., if the
longer form would interfere with other rules in the phono-

logy. Until this is shown to be the case, I shall assume

that the longer and shorter rules are equivalent. A short
rule wili be said to be equivalent to a longer chain of
rules when: _

1) The highest left side and lowest right side of the

longer chain of otherwise motivated rules are the

Tt T oL L2 A o Smend LY o f Sled o
A0 AOCL UV SAUD QO Vil Ldpdv o4

(4N

sa&ms as v
short rule, and

2) the longer chain is closed in the ssnse that the
leftmost input is the unique source for the right-
most output, and that no quantity in the longer
chain of rules gives rise to an entity other than
the rightmost output.

These matters are discussed from another point of view
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and in greater detail in 3,22,

A third type of linguistic change that has been proposed
and that would invalidate the set hypothesis is rule re-
versal. If there is an historical rule that relates two
dialects by reversing the order of two rules in one of
them, then that reversal rule would not belong to the set
of possible synchronic rules. Kiparsky felt that such a
change had occurred in some German dialects.,"‘6 These dla-
1e§ts have the underlying morpheme 'spat! which can occur
before j uncture and before certain umlauting suffixes
(herein symbolized as # and X, respectively). Dialect A
has the two following rules: |

1) umlaut before X giving the forms spat#, spatX
2Ya = 3 * spat#, spatX

Dialect B has the rules in the reverse order:
l)a —> 3 giving the forms spot#, spatX
2) umlaut before X " spat#, sﬁgtx
However, 1t appears to be more plausible to assume that
the second dlalect has merely dropped the first rule and

{Tuctursd Uho 10xicom. - Thnis ssems especially vtrue

A

/)]

©

*

in view of the fact that these two sets of rules proposed
by Kiparsky are supposed to be synchronic rules, when in
fact rule 1) in Dialect B is recoverable only in compari-
son with other dialects, and not internally.
1.3 A Composite Model

The modified synchronic model presented in 1.1l is

of the form:
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Lexical Systematic New Systematic
level Phonemic Phonemic Phonetic
- level level level
Read Justment P-rules D-rules
rules

In 1.2 and 1.3 I suggested that there are difficulties in
considering abstract representations of the systematic
onemic typs as constituting a level. To emphesize their
mixed nature and the semi-phonological nature of the re-
adjustment rules, I propose to revise the dlagram above
as follows (this revision will be further justified in
1.5 and 1.6):

Lexical level New Phonemic Systematic Phonetic

///// level level

/- ] |

P-rules D-rules

Now, if through time, new P-rules enter a language
at the new phonemic level either directly (jump change)
or via the D-rules (drift change) and are dropped irom
the deeper layers of the phonology, it would seem that a
synchronic phonology is continually deleting and adding
rules. Graphically:

i
|

Time // ‘4
’//i |-

P-rules
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As rules are droopped, they are !picked up! by the histori-
cally recoverable phonology, the number of rules in which
is limited only by how much we know about the language.ue.
Graphically:

Historicel Phonology

$ A—{ A 1\ N\ !
yi
Time J’ / P |
/ , B

Synchronic Phonology / I

—te

P-rules

The only difference between the various sets of P-rules
will be what data are examined, i.e, not only will histori-
cal P-rules and synchronic P-rules not differ in kind, but
synchronic P-rules will be seen as the tail-end of the
historical }?-rules.ll‘9
1.5 Towards an Organic Model of Phonology

We have pushed thia vrevision of the standard genera-
tive model about as far as it will go. Moreover, this new
model still has several flaws and it does not explain why
the older model created some artificial problems.
1.51 Synchrony versus Diachrony
1.512 The False Dichotomy

Before Saussure there was essentially no place in
linguistics for synchrony. Language was described in terms

of change in positive entities. Graphically:
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AL B C D E F

SRR
Saussure and later structuralists developed the concept
of a system, the members of which were defined solely by
their interrelations., In other words, systems contained
negative oppositions and were not inventories of positive
entities, 'Synchronic analysis pertained to static systems
at various time depths; diachronic analysis was a separate

fleld altogether. Graphically:

A——B——-C M—N-—-20 5

l | I l I | Plus .
D——E—F P—Q—R —— 1laws)

In the process of evolving his notions of systen,
Saussure made two useful and valid dichotomies. These
were the dichotomy between synchrony and diachrony and the
dichotomy between paradigm and syntagm, or relation and
process., He made one‘false move, howéver, and that was to
solidly identify diachrony with process and syntagm, and
synthony with relation and paradigm. This was further
extended by later linconiata to mean that by éo__aring
genetically related languages and making up proto-recon-
structions and rules of change they were dealing with process
through time and not at any given time. Moréover,'syn-
chronic systemization of a language was viewed as proceeding
with an~ analysis based solely on internal data in order to
establish relationships between elements in  +tThe systeum.
In this view one entity could not change into another

synchronically, just as diachronically change affected
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elements in linear contexts (the syntagm) and not in
systems. The. generativists rectified this view by allowing
for syntagmatic process statements (change rules) in syn-
chronic analyses., Modern process phonologies based on

this notion contain in theory two or more synchronic systems
which are interrelated by semi-historical phonological
rules. Graphically:

A——B——C M

S N B 20 B O N

D——E-—TF P—Q—R

But the generativists kept the false notion of analyses
based solely on internal evidence and they excluded explicit,
discrete paradigmatic analysis altogether. This led to

the difficulties with the 'systematic phonenic level!

=

.512 The Real Dichotomy

It can readily be shown that all synchronic phonologles
no métter what the orientation of the linguist are in fact
determined by comparative criteria. One of the main efforts

of modern linguistic investigation has been towards finding

—————— L EOEN R e N s

o : Ciipan  sd® dalin =mYiace sV 2 d am o o de mean
VALY L1QAQA VWL O VL viaew yuv&av.&.vtsa.vu.a. o

universai criveria of em
in language, as opposed to a language. These criteris
have always been used in forming t!synchronic! analyses.

Tt should be obvious, then, that tsynchronic! analyses

can in no way be sald to be based solely on imternal
criteria, What we must recognize is the different kinds

of comparison involved and the uses to which they are put.

It then becomes obvious why change, syntagm and.the dynamic
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view of phonology are appropriate for synchronic phonologye.
This is one valid aspect of language whether viewed over
a period of time or whether viewed only at one point in
time. Excluding time as a factor in the analysis does not
exclude the internal use of time in a grammar. The relaxa-
tion of the diachronic/synchronic dichotomy which this model
represents was a necessary step in advancing our knowledge
of phonology.so

But linguists must not now overlook the importance
of the older static, relational view of phonological struc-
ture. There 1s also a valid need in phonology to be able
to express the relationships of elements in the phonological
system without reference to allomorphy and the like. It
is my hope that system can now be reincorporated in its
proper place, i.e., in the systemic analysis of the new
phonemic level. This is a real level at which such notions
as paradigm, system, marking conventions, and traditional
phonemicization should be applied. Thus on the one hand
Wwe can say with respect to the Mandarin palatals prcblem
presented sbove that there is little !intermnal! evidence
on which to settle the question of a deeper underlying
repsesentation for the morphemes with palatals; but
equally we can say that the palatals represent a reduction
of the four way /p-t-ts-k/ contrast to a /p-t-;s/ contrast

» -

in certain environments. OSyntagmatically we may also say

that this situation arose due .to palatalization of both
the dental affricates and the velars; this statement is

based on !'internal'! and general comparative evidence.
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In effect, thlis merely divorces the problem of the rela-
tionship of allomorphs and underlying representation of
forms from the problem of finding the invariant phonological
elements of a language and their relationship to each
cther,

And, if we are going to put both syntagm and paradignm
back into synchronic phonology, we must also return paradigm
to diachronic phonology as well., Thus, historicelly, we
can say that a phonetic change entered Mandarin which changed
a new phonemic system containing a /p-t-ts-k/ contrast
in all environments to one containing a /p-t-ts-k/ contrast
in some enviromments versus a /p-t-ts-tg/ contrast in
others. The underlying system and representations, of
course, remained the same. Then, the change was generalized
to in:lude [ts] as well and we now have /p-t-ts-k/
versus /p-t-tq/.sl
1.52 More False Contradictions
1,521 Process versus Relation

" © Battles have raged among linguists for years over
this issue, The difference has sometimes been depicted
as Item and Arrangement versus Item and Process, and some=-
times as Generative Phonology versus Stratificational
Phonology. In every case it has been a matter of saying
that the phonological pie must be cut up one way or the

PRI Py 2 -~ — o~ - n o~
other, 1.s., re-imsis n th

ing or

[

of dichotomies. As wWe have seen, however, phonclogy has
both a static, paradigmatic aspect and a dynamic, syntagmatic
aspect, both at any point in time and through time. The
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difference between the two could be said to be similar to
the difference between a digital clock and a round, two-
handed traditional clocke. The mekers of neither clock,
of course, should maintain that time is their way of repre-
senting it. Or, as Zeno of Elea put it in his paradox #7:

30 long as anything 1s in a space equal to itself,

it is at rest. An arrow is in a space equal to

itself at every moment of its flight and there~

fore also during the whole of its flight. Thus

the flying arrow is at rest.
We might paraphrase this by saying that the flying phono-
logy is at rest.
1.522 Jump versus Shift

As we noted above, Foulton holds that most sound
change is gradual. On the other hand, H. Hoenigswald in
a talk at Prinﬁeton on February 21, 1968, pointed out that
phonemic change from the structuralist point of view muét
be jump change. A system containing a //kn// versus //n//
contrast (kmot # not), no matter how 'weak! the velar

allophone before //n//, is different from a system with

no such contrast; the velar may weaken as & result of

However, the controversy over !jump! versus t!drift!
change is due to just the difference in point of view we
have been propounding in this section. The phoneme as &
paradigmatic, structural unit is defined by its relation-
ship to other elements in the structurs. When phonsmes
are viewed at two different points in thelr trajectory

along a path of sound change, it will appear that
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the difference between the earlier stage and the later
stage is a jump change. On the other hand, defining the
motion of the phoneme along its change path as we do in
present day generative phonologies obscures the exact state
(systemic relationships) of the phoneme at any given point
in time. In other words, the dynamic state and the static, .
structural state are merely two extreme ways of looking
at the same phenomena. This may be one reason why genera-
tive phonology with its essentially dynamic viewpoint finds
the notion of a system of contrasting elements so diffi-
cult to accomodate. On the other hand, exclusive concen-
tration on system, as in stratificational theory, requires
sound change to be stated in the rather ad hoc fashion of
changes in a network; these network changes have no parti-
cular motivation, i.e., they operate in a way that makes
change appear to be entirely external to the system.

Perhaps the ideal way to express change would be to
write rules that trace a continual curve through an infinite
number of points--an integral calculus of phonology. The
phonology would consist of an array of a number of such
formulae that would express the dynamics of each trajectory
end its ever changing relationship to every other trajectory
in the phonology. Now the only 'natural! point at which
some such dynamic set of rules would automatically present
in a given language a isystemi in the sitructuraiist sense
would be at the new phonemic level, i.e., at the point
where all trajectories are stopped by time as in a still
photograph. We can also see why in generative phonology

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



u9.
with 1ts emphasis on tracing trajectories, the upper ends

of each of the trajectorles do not form a system in the
synchronic analysis of one language because the ability
-that the linguist has to specify longer and deeper trajec-
tories ls dependent not on knowing a point in time but on
the accldental preservation of trajectories in a language.
1.53 The Syntagmatic Model and Historical Phonology

Using the framework of syntagmatic phonology within
this organic model, we might compare the phonolcgies of
a set of genetlically related languages, This would give
us, schematically:

)

1)
D'/EJ\E:I
N J N
c [4J O 0O

A

B

where B (underlying phonological forms) to C (new phonemic
level) represents the usual process phonology of a distinct
language and A (proto-system) to B represents the greater
historical depth we can reach by comparison.

This model accounts for historical change in various
ways., One way is for small, gradual, but accumulative
changes to occur in the exact n-ary value of a new phoneme
in some continuum until it interferes with the n-ary value
of another new phoneme. Another way would be for a language
to start operating the D-rules in such a way  that two of
them would have to bs strictly ordered, with the result

that one would enter an upper level as a P-rule, i.e.,
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become a systemic change. A third would be for some new
rule to enter directly at level I. A fourth would be for
a rule to drop with consequent restructuring of the lexicon.52
Chafe has also mentioned another kind of change: conversion
of a transient rule into a persistent rule. The total
effect is for changes to enter at or near C, to move towards
B and then to drop off into A-B. This syntagmeatic model
also accounts for the hypothesis of the universal set in
that it shows why historical P-rules must be the same as
synchronic P-rules.,

1.6 Conclusion

I have questioned at length the extent to which the
systematic phonemic level constitutes a real linguistic
level., In a description based on a widespread corpus from
a language of a civilization with extensive literacy and
a ‘large literature, the systematlic phonemic level cannot
be regarded as necessarily vallid for any given épeaker of
that language. It seems more likely to be the case that
some speakers, if not all, will have representations of
some morphemes in a shape no more abstract than the new
phonemic. This set of morphemes will be idiosyncratic to
each speaker.53 In addition, the systematic phonemic
level may cause us to make statements about a language
that are historically invalid, and may, indeed, complicate
our description of how the modern language devalopéd fron
some ancestor. The problems with its relationship to

performance and history arose when it was forced to become

more than it really is. Even though the putative systematic
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phonemic level appears at a well-defined place in sentence
generation, it 1s not a system. It contains more or less
haphazard relics of an older system (or older systems),su
that is, items of various depths, so that it is not a level.
It follows that the lexical level is also not a valid

level.

I have also shown how these problems and confusions
arose., We must isolate the two aspects of phonology,
syntagm eand paradigm, and give each 1ts due. Syntagmatic
phonologies will deal with process rules that describe
linguistic change and that may be preserved as morphophonemic
alternation in a language., Paradigmatic phonologies will
deal with the occurring phonological elements and their
relationships, as well as the relationship of the phonology
of a language to universal norms of systen.

We must therefore conclude that since the systematic
phonemic level in terms of performance is too abstract,
psychologically unreal, arbitrary and indeterminate, and

sinee in terms of historical phonology it is uneconomical

_____ 2

and obscurantist, it must not be a linguistic reaiivy.
What we can say is that some movphemes in a language have
underlying shapes which are more abstract than the under-
lying shapes of other morphemes. The rules that relate

these more abstract forms to their surface shapes belong,

[ %
)
|
]
(¢]

cally the current relationships between entities in the
surface system; historically, they are the most recent

changes that have occurred in the language.
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‘The result is that, just as the generativists have
shown that there 1s no level between the systematic phonemic
and systematic phonetic levels to accomodate the earlier
phonemic level, in the same way there is no natural point
in a syntagmatic phonology where we can show absolutely
that prior to that point we have diachrony and following
it, synchrony. We can further simpiify the dlagram on

page L9 to:

A -
T
i

where C is the new phonemic level. A is itself arbitrary
as a level (the limits on its depth are extra-linguistic,
i.e., dependent on the cheice of deta), A form in e pheono-
logy will have a representation on level C and may have a
deeper underlying form. But there is‘no synchronlic level
between A and C that contains elements of which all forms

in the language must be composed.
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Postal, Paul M., Aspects of Phonological Theory
Harper and Row, New York; 1968. ’

Ibid., p. 33,

Chomsky, Noam, Topics in the Theory of Generative
Grammar, Mouton and Co., The Hague; 1966. p. 76

Postal., op. E_j;P_o’ Pp. 6!.'."'650
ChOmSky’ OP. 2&0’ PP. 76-770

Detail Rules have the property of local determinacy;
i.e., they belong to some specifiable universal set
and are restricted in their application such that
given a binarily marked segment, there will be only
one, or a small number of, Detail Rules that may apply
to it; likewlse, a given phone can only be the result
of the application of one, or . of & small number of,
Detail Rules. In other words, since Detail Rules
supply redundant phonetic information, abstraction of
binarily marked segments from phones is often possible
merely by examining the phonetic data without taking
into consideration . any grammatical information.
(POStal,__OE. cit-’ Pe. 66 ffo)

From this 1t would appear that the English stress
rules proposed by Chomsky end Halle which deal with
integral values on & continuum cannot be regarded as
Detall Rules.

Chomsky, op. cit., p. 80.

One of the points being made in Chomsky's definition
is that the representation reached in the generation
of sentence X after the application of, say, phonolo-
gical rule 28 is mnot a level of representation of
that sentence because it fails the two criterisa.

It is not a system and the point in the generatilon,
though easily defined, is not weil-dsfined., 'Well-
defined! is probably equivalent, in this:. context,

to 'motivated.!

Chomsky, op. cit., p. 77.

There is, of course, the physical phonetic level,
but I am only concerned with phonologlical levels.

Chomsky, op. cit., p. 80.

Halle, Morris, "The Sound Pattern of Russian,"
Description and Analysis of Contemporary Russian,
Jakobson and Van Schooneveld, eds., Mouton

and Co., 's-Gravenhage; 1959, Vol. I. pp. 63-6L.
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13. 1Ibid., pp. 79-80.

1l;. Some P-rules in some languages may deal with n-ary
values, e.g., rules governing stress in English.

15. From the learner's (or the linguist!s) point of view,
the rules can only be formulated by identifying allo-
morphs; moreover, the fact that a given rule has applied
in the case of a given allomorph is deducible only
if the form is perceived to be related to another
allomorph of the morpheme and if the proper base form
that entalls the application of the rule 1s posited.
Thus, from the allomorph 'table! it will not be possible
to infer the rule

u-> 3
unless some allomorphy has been ldentified as exhi-
biting the relationship and if the form tabui-
(as in ttabular') has been identified as an . allomorph
of ttable,!?

16, Just this situation occurs in.one of the Wu dialects.
In Wen Zhou tone sandhi, the combination ¥ £ =
yields the tones [213 £ L43] . At the time that
this rule occurs in a generative phonology of Wen
Zhou ¥ 1s [22] end # is ([42] .+ As P-rules,
the changes would be stated as follows:

Either: 1) 22 — 213/ L2
2) k2 —> L3/213"
Or: 1) 42 = L3722
2) 22 — 213/ T3
(Neither order affects the rest of the phonology).
However, as unordered D-rules, tiey would be: .

- High
# High \
[ ] —> 43/ [- Rising] [____]
¢ Falling - Falling
i: géf?ng ] —>ais3/ | i [/ High 1
- Falling ¢ Falling

The second solution accounts for the data with a
minimum of theoretical artifact.

17. Wm, S-Y Wang in class on April 3, 1967, at the
University of California, Berkeley. In particular,
he cited the following reasons for the necessity of
a phonological level between the systematic phonemic
and the systematic phonetic levels: )
Internal: 1) for many morphemes, & systematic phonemic
representation is toe abstract, and 2) many morphemes
through lack of allomorphy have non-unique systematic
phonemic representations.

External: 1) many facets of language acquisition
cannot be understood witlL ~t such a level, and
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19.

20.

21,

55.

2) poetic devices such as homonony, rhyme and assonance
cannot be explained in terms of a systematic phonemic
representation because it is too abstract, nor in terms
of a systematlic phonetic representation because it is

too detalled.

Wang has pointed out to me personally that 'man! may
have an alliomorph in such forms as ‘postman.'! It

is not clear to me that the two forms 'man! and f-man'
should be regarded ' as the same morpheme in a syn-
chronic description of modern English; but if they
should, I stand 'pat! on fcat.!?

Manderin also has forms such as [tga] and [tgu] ,
but the syllable [tgl] may be //tgi// phonemically
so that the retroflexives ars not involved in this

simplified version of the problem with the palatels.

It has been suggested that with zero markings allowed
for distinctive features the /t¢i/ type phenomena

can be phconemisized without commitment to any »f these
possibilities. As a matter of fact, all such solu-
tions I have seen really amount to either (a) or (b).

There are a few morphemes that d¢ reveal the changes
through alternative readings:

% [kaq] & [tgiag]) % [tsuan] £ [teu an]
o [x9 )L [cia] 3% [suenld [cian)

I am indebted to Mantaro Hashimoto for tlhese forms.

Chafe, Wallace L., "The Ordering of Phonological
Rules," Project on Lin%uistic Analysis Reports,
Second Series, No. 2 ctober, T§6¥. Phonology
Laboratory, Department of Lingulstics, University

. of California’ Berkeleyo Pe C"'h.o

These revisions of the typvical generative model,
though drastic, are derived entirely from problems
and logic intermal to the generative model. Wang has
proposed an alternative solution for some other prob-
lems in English phonology that seems ° to be relevant
here. For such irregular pairs as obese/obesity

(cf. opaque/opacity), he has proposed that forms in
the lexicon be marked as to whether a given rule is
to be applied or not. In other words, some marking
system would prevent the second vowels in obese,
obesity from indulging in the [ey] / [® ] alterna-
tion of cpaque, opacity. This proposai would appear
to compete with mine for some of the examples cited
above., However, it does not really seem to say any-
thing different from my proposal; it is a consider-
ably more complex notion; and it will not handle the
Mandarin palatals or the problem of excessively abstract
representations. Why not let exceptions just be
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recorded in the lexicon in a new phonemic shape?

Of course, where there is a small but significant set
of exceptions all sharing the same property (such as
the strong verbs in English) some other factors are
involved.

2ly. Moulton, Wm. G., "Types of Phonemic Change," To Honor
Roman Jakobson, Mouton and Co., The Hague; 1967.

bp. I3 ;3-EH67 L

250 Thus, MOUlton, Op. _9_:.1_._‘2.’ Pe 1398:

«seThis allophone become more and more simi-
lar to an allophone of some other allophone
until the two become phonetically identi-
Clleeee

And agaein, on p. 1395:
«sostWo phonemes move toward each other
until they merge.s.. '

As against, p. 1396:
Short and long consonants thereby merged
phonemically even though they did not
(yet) change phonetically....

Or, p. 1396:
In early OE, [f] and (D] contrast both
medially and finally. But then medial [f]
is voiced te [v] ; end final [H] is
unvoiced to [f] e '

And to sum up, p. 1405:
Of the ten types of phonemic change dis-
cussed above, it seems to me that nearly
all must be gradual in nature, involving
a considerable period of fluctuation before
the new system clearly replaces the old.
The only phonemic changes which may truly be
!'sprunghaft,! and actually take place in
one jump, are those based on morphophonemic
analogy.

Ml sase Saama dem laa 2
There ssems £ be 2 problam hore with the word !gradual.!

On the one hand, Moulton could mean. to indicate just
pronetic drift. On the other hand, hé may mean drift
and/or the systematic fluctuation mentioned just a
bit later.

26, Wang, Wm, S-Y, "Competing Changes as a Cause of Residue,"
Project on Linguistic Analysis Reports, Second Series,
0. 2; October, 1967. onology EaBoratory, Department
of Linguistics, University of California, Berkeley.
D. We2.

27. Ibido’ po w"So
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30.

31.

32.

33.
34

57,

This is opposed to Moulton!s view:
eesesuch phonemic splits seem never to result
from phonetic change of the phones involved...
but rather from some second, quite inde-
pendent change.e..

Hou.ltcn, or. E_i_t'o’ p. 139,4.0

Wang, o; cit., p. W-1l4.

This row represents Dong Tong-he's reconstruction
of Middle Chinese, based, primarily, on philological
materials,

But the Koine [Middle Chinese] was sufficiently
wideapread...to have become the ancestor
of nearly all of the present dialects (except
the Min dialects in Fukien and adjacent
regions).
Karlgren, Bernard, Compendium of Phonetics in Ancient
and Archaic Chinese, The Museum of Far Bastern Anti-
quitTes, Stockholm, Sweden, Bulletin No. 26; 1954.
p. 212, footnote 2.

In addition a very old grammar (Montgomery, P. H. S.,
Introduction to the Wenchow Dialect, Kelly and Walsh,
Ltd,, Shanghal-Hongkong-singapore; 1893) has the
u/ey phonetic distinction, but some words in the
grammayr are not given the same {final my data indicate.

Chafe, op. cit.

In addition there is the question of simultaneous
order. Simultaneous order probably occurs historically
in the sense that two unrelated changes may occur in

a language at the same time, but there appears to be

no way at present to determine historically or syn-
chronically if two rules must be applied simultaneously

" - unless they are collepsed into one rule¢, such as an

35,
36.

37,

alpha rule, where flip-flop is involved.
Chafe, op. cit., p. C-23.

The description of this set is suspiclously liike the
description of the D-rules mentioned above. If most
of the operations covered by these randomly ordered
rules really should be covered by D-rules, then we can
see why they affect the phonetic output directly,
appear to be simultaneously ordered, and should be
considered to apply at level I. We can also see why

anaslrara Ao ha saaiymad +ta Imaw all af thame.=-thav
er ~ - s e LA d e S A St Sl L g aAntas ve g ghe - - - Sri R V)

bt o

all have direct, observably phonetic effect.
Chafe, op. cit., p. C=2h.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



58.

38, "I would like to assume that phonological change
normally takes place through the additlion of a new
rule to depth I."

Chafe, Ope. _C_j_-_Eo’ PP. C-27-280

39. As Chafe puts it:
Obviously many old rules are sooner or
later lost. Loss of a rule is not directly
dependent on its degree of depth, how-
ever, but probably rather on something which
can be roughly referred to as the amount
of work it does in the language.

Chafe, op. E}_Eo’ Pe c-28,

L0. Of course, the rule may be recoverable from comparison
with "~other languages (or from dictionaries, etc.)
but this does not prove that it is am active synchronic
rule. (It is probably a moot point to decide at Jjust
what time the rule, like the Cheshire catt's smile,
has disappeared synchronically.)

41l. Chafe says of underlying forms:
Let us pretend at first that there is a
complete correlation between underlying phono-
logical forms and historically earlier forms
in a language, and between the phonological
rules which lead from such underlyling forms
to phonetic forms and the historical changes
which led from earlier forms to those pre-
sently in use.

Cha.fe’ _R’ cito, p. “l‘-o

h2. Kiparsky, Paul, "Linguistic Universals and Linguistic
Change," Universals in Linguistic Theory, Bach, E.
and Harms, R., eds., Holt, Rinehart and Winston, Inc.;
1968. p. 182.

43, Nothing in the sbove statements refers to environ-
mente. It may be nossible to make statements concerning
some of them at some future time, but at present most
appear to be so random, accidental, and language-
specific, as to be impossible to include in a uni-
versal theory.

4lys The first two counter-examples are from Wm. S-Y Wang.

45. It turns out that the counter-example is slightly
fictitious anyway. English was never subject to a
historical k > s change; 1t borrowed the rule from
French when it borrowed the forms revealing ths rulc.
French was subject to an oversell k >3 shift and the
investigation of the intermediate steps involved
(if any) must be resolved in Romance philology.

46. Kiparsky, op. cit.
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47. This in brief is Chafe'!s solution to the same problem.
Chafe, op. cit., pp. C-30 ff,

;8. As Chafe points out, this does not mean that the
historical phonology and the synchronic phonology of
the same language differ only in size, In the first
place, the readjustment rules represent semi-regular
historical change. Moreover, Postal suggests that
synchronic phonologies must include exception rules,
which in general are morphological properties written
as instructions to the grammar to violate some rule
with respect to certain morphemes. Those rules have
an only partially equivalent historical counterpart
in that it is frequently possible to posit a proto-
form for some morphemes where some of the compared
languages show irregular forms that would indicate
a proto-form of a different shape. In other words,
they may be said to apply an exception rule to given
morphemes to the effect that they are irregularly
shifted from their correct correspondence to another
one, In addition, ordering in the historical phonology
will be internally determined and will not necessarily
reflect the order in the synchronic phonology or the
order of loss,

L19. Note that the system can be interfered with when a rule
enters a langusge through large scale borrcwing instead
of through internal processes. Since these borrowings
will presumably bhe excluded from historical considera-
tion, the borrowed rule may not it into this overall
pattern of synchronic diachronic rule loss.

5¢. Chafe says:
It is my view that general historical factors,
factors of language change which are familiar to
all linguists, sufficc to show why non-phonetic
structures must be recognized in language, Why
they should be of a particular kind, and why they

should be rslabtcd o cach other and to phonetic
structure in a particular way. Only an unfortunate
over-emphasis of the distinction between synchronic
arC diachronic linguistics was for some time able
to obscure the otherwise rather obvious conse-
quences which 'sound change! has for the nature

of phonological structure.

Cha.fe, _C_)Ba Cito, PPe. cl-2.

51. I have restricted myself in Chapters II and III to
dynamic rules and descriptions. I discussed pgradlgm
in phonology in a paper to the Winter LSA meetlngs
in New York City, December 28,-1968. Notions in this
area of phonological theory are extremely vague at
the moment., The basic rationale, however, is clear

end forceful.
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52. As Chafe puts it:
One kind of phonological change, then,
is the loss of a phonological rule and
an accompanying change in some underlying
forms.
Chafe, op. g_j_-_t_o’ p. C=30.

53. In the sense that there will be no universally valid
way for the lingulst to show that the speakers have
been exposed to the necessary data to give them the
opportunity to form a morphophonemic rule covering
the forms, and/or give the morpheme a more abstract
underlying shape.

Shi. Ir proto-languages it may be possible to posit a cer-
tain phonetic relationship among elements A, B and C,
and another relationship between X, ¥ and Z, but it
will often be impossible to prove that the relation-
ships A-B-C and X-Y-Z must have co-existed in one
system. The same holds true of the systematic pho-
nemic level.
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Chapter Il

Proto-Wu
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2,0 Tatroduction

The reconstructed phonology to be discussed in this
chapter is based on 13 Wu dialects. The phonological systems
of each of the dialects, the biblliographlical references for
the source materiel, and & map showing the geographical
locations of the dialects will be presented in Chapter III.
2.1 is devoted to the reconstructed Proto-Wu phonology;
2.2 discusses the corfespondences in detail and presents
the arguments for the reconstructions chosen; 2.3 suggests
ways in which the historical ambiguities and indeterminacies
may point towards a simpler (older?) underlying system.
2.01 Principles of Reconstruction

The proto-language presented is not presumed to be
a real linguistic system for several reasons. First, some
reconstructions are little more than asrbitrary devices to
indicate given correspondences, i.e., their phonetic quality
is in dou.bt.1 Second, there is no proof that all recon-
structed contrasts co-existed at any point in time. For
example, there is no way to prove that the #ien/*ian dis-
tinction co-existed in the same system wWith, say, tis
#o0/#u/%ou contrast., Third, the phonological character
assigned to any particular reconstruction can only approxi-

mate some features of the proto-contrast, and it can ssay

little with respect to the problem of which features were

- Dmmen o) o b
ouiivuaill av

What T have
done is to follow essentially a neo-grammarian approach
in establishing the minimum number of contrasts: required.

Then I have tried to assign as many of the features that
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appear in the dialectal variants as seem likely to be
preservations of older contrasts.2 A feature is, generally
speaking, regarded as a preservation if it fits into an
interlocking set of developments affecting a class of sounds
in any given dialect, Please note that I have made no
attempt to !'phonemicize! the proto-system on the basis of
complementary distribution, but only on the basis of syste-
matic relationships between correspondences. In other
words, complementary distribution was ignored whenever the
dialectal evidence supported keeping any two correspondences
different (but not distinct?) in more ways than the comple-.
mentary distribution would necessitate. This approach is
the historical counterpart of the position I took in
Chapter I to the effect that the putative systematic phe-
nemic level was in fact not a uniform system.
2,02 Notes on Notation

Except for 10.JH, the notation is as éiven in the
source material and 1s 1n the system generally used by
Chinese linguists. The material for 10.JH was given in
£+ anmt

Jin]

e speelel romenization system that T have
convert to the phonetic transcription used elsewhere. The
conversion particularly in doubt 1s the one listed in the
charts as [9] . Its phonetic value 'may vary in some
contexts, particularly after [u] and {y] , where it
may be [€¢ ] ., 10,JH and 12.YK have a distinction between
such nuclei as {uia] ¥ ([ua:] . I have used the IPA

~
notations [VV] andf%V] to mark this difference for these

dialects, Where it was rot possible to determine the
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6l
prominent vowel in these clusters in 12,YK, neither segment
is marked.

Some symbols may present some difficulties. The
symbol [ O ] used in 9.WZ.2.3 indicates a high back vowel
with 1llp spread and protrusion and a great deal of

[Q ] =like friction giving the acoustic effect of rounding.
The so-called strident vowels are transcribed in Karlgren's
symbols. These are:

149"
The first two are non-retroflex; the last one is retroflex.
The second and third «re rounded; the first is not. These
vowels occur only after affricates and the feature of
retrcflexion for the vowel is always marked with the same
value as for the imitial affricate. Theses have sometimes
been described as syllabic fricatives. The vowel quality
lies in the i-f? range for the unrounded vowel and
u--¢ for the rounded ones. These vowels are always
accompanied by a great deal of [z] -like friction.

- . The symbols [c, ch,a‘.] and [g] designate palatal

r o

stops and {ricatives; [Tgs Tgh, dgy ¢l and (%]

Azt et
LOOhpglia vy

palatal-alveolar affricates and fricatives, The retro-
flexives (tg, tgh, dz, g, 3) are palatal-alveolar affri-
cates and fricatives with the tongue in a wedge shape (in
a cross cut view) and with the torgue tip curled back. I

use [h]l for gspiration in Proto-Wu and 10.JH. The voiced

initials may in some dialects have ' aspiration. [D]
and [A] as initials mean voiceless and voiced glottal
fricatives.3
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Capltal letters are used throughout to indicate the
whole series of initials {unless otherwise indicated) in
a given position of articulation, e.g., P = p,ph,b,m,f,v.
2.1 Proto-Wu Phonology

Proto-Wu wlll be discussed on the basls of a tripartite
division of the syllable into Initial (consonants), Finals
(remaining segmentals), and Tones.
2.11 Initials

The Proto-Wu initials are as follows:

Labials Dentals Affricates Palatals Velars

P t ts tg K ?
ph th tsh t¢h kh
b d dz az g
by 8 (<3 h
v 2 % f
m n
n 2N d

No voiceless or syilabic nasals or laterals were
reconstructed. Even though most dialects have both syn-
chronically, they show up in words in different corres-
pondences. Thus, very few words in the Proto-Lexicon show

exclusively a voiceless (i.e., high register tone) or a

-

17
-

1

A2nlaskas. thoucsh
o e - hn - i -—'-:—"-"-‘—O—-"

a3
>

[12]

several words do show one in some dialects.,

Since there 1s no synchronic or diachronic contrast
in the Wu dialects between aspirated and non-aspirated
voiced initials, the voiced sounds in the proto-system
are neutral vis-a-vis this feature.

The fricatives #f and #v are of very limited distri-
bution, but there is no evidence in Wu of a stop provenience

for them.
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#h and *h may have been either [h] , [ﬁ ] 5 or
[x] » [1‘] depending on the interpretation of the‘data
from the dialécts. I have used *h,ﬁ.to symbolize these
correspondences becguse all the dialects that have /R/
show only [f ] and because only a very few dialects show
[x ] for #h.
*p is frequently just the zero-initial, and many
dialects appear to lose it entircly, btut 1 have written
it into the protvo-phonoiogy to avoid 1listing a confusing
zero initial symbol in morphemes and charts.
The most perplexing initials are the palatals. It
is clear from the data that some sort of affricate series
should be reconstructed here but 1ts nature was difficult
to determine. Two modern dislects, 2.WH and 3.CS, show
retroflexives as reflexes of this series; in éddition
1.52 is seid to have had retroflexives in the recent
past. However, a few other dialects show some palatals
for this series, and most dialects merely show plain dental
agfricates as the main reflex. The choice for palatals
was.m&de on the basis of the following considerations.
Ancient Chinese probably had boti palatals and retroflexives
as well as plain dentals. In Wu the two non-dental series
fell together and cannot now be clearly distinguished.
However, after many discussions with Y. R. Chao, Mantaro
Hashimoto, Anne Hashimoto and Paul Kratochvil (none of
whom may be held responsible for my statements) I concluded

that the palatal affricate represented the most unmarked
sound in the palatal region. That is, the normal palatal
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is [#strident] and [#sharp] (in the Chinese area).
The . retroflexives are in the same position of articulation
( [=-diffuse ] ), but they seem to be [/flat] and redun-
dantly [-sharp] . Y. R. Chao suggested that the IPA symbol

[tS] might be the best choice to represent this non-
differentiated Proto-Wu series, but he later informed me
of some dialects in Western Shantung province that show a
distinction between plain dentals from Ancient Chinese
plain dentals, retroflexives from A.Ch, retroflexives, and
a [1(] series from A.Ch. palatals; in addition A. Ch. velars
become, in turn, palatals in certain enviromments. It
seems that the palatals created from velars put pressure
on the pre-existent palatals. What any given diaiect did
in this situation varied a great deal; in. Shantung at lseast
the A.Ch. palatals were forced forward, but maintained
a contrast with plain dentals.h Wu, however, supports only
one affricate series besides the dentals. Since we can
assume that for Wu palatals merged into retroflexives or

that retroflexives merged into paiatals, I chose palatals

on the basis of their being the most unmarked mon-dsunval
affricate.
2.12 Flinsals

The Proto-Wu finals may be divided into three classes:

open, nasal and stop. The open finals are:

i 5 £,21,12 2 Lu ei, unai
o ei, uei, yel
a, lia Q au, iau, au

eu, ieu, FJu
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#ou classes witn the simple vowels #u and #o, not with

the other -~u off-glide finals.,

strident vowel.

5

Barred # stands for the

The nasal finals are reconstructed as follows:

ien Tn, un, ytn on
an, lan, uan
in, en, ierl T, u?n, ytn on, io
AR uA is
an, lay, uen on uo_g, ycu]
The stop finals are:
et t, utt, yre ot
at, iat, uat
ik, ek, iek 7k, urk, yrk ok, iok
Ak, uak 9k, 10k
ak, lak, uak
2.13 Distribution of Initlals and Finals
The following chart depicts the overall initisl/final
distribution in Proto-Wu.
#1 %y #u ¥%ou %0 ¥a ¥la ¥%g Heu Hpu
*P X : x x X x X
T x X X X x X X X X
*#TS x x x x x x X X X b 4
*T¢ x x x
#}K - x x b d x x x x X
#ieu #ai #Hual w¥ei Huel *yel %qu Fau Hiau wi‘-]
P x x x x x
*T x x b 4 x X b 4 X
#*'S X X b d x X x x b 4
#*T¢ X X X
#K x b d b d x X X X X
ten *ieq #on %!-1orl #1ion AN T *y *Q,,] ¥uen
*P x x x x
*T x x x x
#*IS x x x X b d x
#T¢ X = x x x
*K X X X X X X X - X
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*Yn,ﬂ #an *iar] #an ##ian #len ¥on *pn *yprn #*ik

%P X X x x x
T x x b4 x x X X X
WIS x x x b 4 x x X x x
¥Ig X x x x x
+K x X x x x x x X X
t#tek #iek %ok lok #3k *¥1Iok ¥Ak %*pk Hak siak
*P x b d b 4 X
*T b 4 X X X X
#TS X b X X b d X b4 X X
#¥1¢ X x b.4 X
*K b < X X x x x b 4 b4
#*at #lat #let *ot *pt xyrt
%P x X X
T x b 4 X X X
#PS X b < x x X
*T¢ x x
*K x x x x X

#K only: uan, uat, urn, upt, uag, uak, uAn, uAk, uqn, urk,
yrk

*TS only: 2 #T¢ only: #1, &2
2.1l Tones

There are four Proto-Wu tone classes, %I, %IIl, %III
and #Stop. I have assigned the following features to each
of. the tones:6

#I: Palling #II: Rising +III: Falling- #Stop: Rising
Rising

2.15 Proto-Wu Rules

The data point towards the reconstruction of two rules
for Proto-Wu as well as an inventory of reconstructed sounds.
The two rules are concerned with velar fronting and allo-
tony.

From general phonetic evidence and from several histori-
cal . conslderations, 1t seems likely that Proto-Wu had

a front allophone for velars (less #fi and #7) before finals
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in #i, i-, y, y-. One dialect, 12.,YK, shows just this
palatal; all the rest have, in addition, changed the front
velar into an affricate. Therefore, the rule

Vowel
k, kh, g, h:q —> [#sharp] / [___] [ -grave
fdiffuse

holds for all of Wu., Except for 12.YK, the rule

[§§;§;p 1 — [#strident ]

will apply at some lower level as well.

Almost all Wu dialects show either four phonetically
paired high register and low register tones, or have evi-
dence supporting an underlying system composed of four
raired tones with one of each pair being a lowered tone
in syllebles with voiced initials. On this basis, we can
posit the followling allotony for Proto-Wu:

Toneme: *I #*II #III #Stop

With voiceless initial: Ia IIa 1I1Ia Stopa

With voiced initial: Ib IIb IIIb Stopdb

where 'a'! indicates [Ahigh register] and 'b! indicates
[~high register] . Formally, the rule becomes:

Tone -» [-high] / # [#voiced]l [ ____1
I have reconstructed the following phonetic values for
the eight allotones:

#1 #IT #I11 #Stop
L2 L5 53k L5
b 31 23 213 23
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2.2 Wu Correspondences

This section'presents the correspondences for each
reconstruction and discusses the general developments in
Wu and the substantiation of differences and relatibnships
emong the reconstructiéns,7
2.21 Initials
2.211 Labials and Dentals

The Proto-Wu labials and dentals remalin pretty much
as such in the modern dialects., The only important shifts
seem to be:
1) *p >m and %t > n in 12,YK. The %t > n shift seems to
occur in some other dialects near 12.YK on which I have
only very scanty data.
2) #f > x (9.W2.1), > h (9.WZ2.2.3), and %v > A (9.W2.1.2.3).
3) Palataiization of #n before high front vowels in all
dialects except 10.JH.
}}) The appearance of voiced aspiration with nasals and
laterals in 9.WZ2.2,3 and 13.WL, .
5) The shift of ¥m, #n, and %#1 in 13.WL to the high register

1latane af 2TIT and tha eangaanant annearance of f .

- W e " - o - — -
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Table 1
Labial and Dental Correspondences
Initial p f,v Psph,d ¢ n tyth,d
Final i5, Qhny Oy O-4p f,vym 1n,0n, 1,i-,7 n,1
an, 'rn at else, 190 AN else.
an, ay
1.8Z2.1 p f,v P,Ph,b ¢ np t,th,d
" fyvenm n,l
.2 n n ft n n 1]
2.wx " " " f n n
3.CS L n [ 1] L i 1"
Ll..CZS n " n fn n 1]
S.HM 1] n " f ] 4]
6.SHS i n 15 1 ] 1]
?.JD 1 n n " n ]
B.SJ " " " L f "
9.WZ,1 " x_f " " " "
2 " h,8 i R nh ")
W3 h,ﬁ " n rgi "y
10,JH " f,v n " n n
11.8X L " " L] % n
12,YK m " " n " n
13.WL p " "2 t "3 "2

1., m,n,1 > mhA,nf,1h
2, myn,1 > Tm,?n,Pl/ *II
> Am,An,81/ elsewhere
3. a. Pn/___if*II b, Bn/___ifelse. c. ?r*/____-rt-IIelse.
d. fin/___elsewhere

2.212 Affricates

As can be seen in  Table 2V the plain dental affricate
has been subject to only sporadic palatalization in Wu.
The 'column headed d4z,z,d%,% 1s given to indi'cate which
dialects have a contrast in the voiced affricate/fricative
area. The most interesting developments affecting the
plain affricates are in 9.WZ where palatalization occurs
before on-glide ~i- aud %y- but not before the proto-vowels
#]1 and sy themselves. 9.WZ has shifted the high front
vowels out of the high front:area when they are syllabic

nuclel and so did not develop palatals.
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Table 2
Plain Dental Lsfricate Correspondences
Initial TS 7S 7S TS TS dz,2
Final 1 2 3 y else. d4%,%
1.82.1 TSk TS T3 TS TS ZyZ
.2 n 1 " " 1] "
2.1'.'1'}( n n 4] L1 n "
3.C8 " " " n " dz,2z
ly.cz8 n n n n n n
5.0 TC T¢ " TG " n
6.SHS TS TS " TS " Z,2
.JD ”® fn 1 1 n "
g.SJ " 1 1 it 1} "
" n "
oaz.l 25 4 T M r dz
.3 "6 ney —_— " n ]
10.JH TS " S TG " "
11.8X T¢ TG -- TS " dz~z
12, YK " - - - n az,z
13.wp M T¢ - T¢ " "

1, iau, ian, iat, iay, iak, ieu, yrn, y7vt, ien, iet
2. en, ek, in, ik, i, ia
io 13}, iak, iok
Le TQ iau
z >0

6. 2.>J
T. T¢/___1in

The palatal affricates (Table 3) appear as plain affri-
cates in most enviromments in most of the dialects. 9.Wd
shows a similar split of the palatals before high front
glides versus high front vowels as with the plain affri-
cates. 2.WX and 3.CS usually show & retroflexive affricate
for the Proto-Wu palatals. Apparently there was a tendency
towards glide absorption after palatals and when no more
glide existed phonologically the series was forced to
beccme a plain affricate, or in the case of 2.WX and 3.CS
a more marked retroflex initial. 10.JH, 12.YK and 13.WL
show the greatest preservation of palatals. All of the
dialects tend to lose the palatal/plain contrast before

#i, #&l and %%2, which have become strident vowels. I have
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not given any correspondences for *n since it is so irregu-

lar that each word must be checked for which reflex it

may have. All of the dialects show many variants, such

as n, [, %y %» 2 and fi. I have listed some examples of

¥n- words in Table L.

Table 3
Palatal Affricate Correspondences

Initial TC TC T¢ ¢ TC
Final 4 31 &2 ia ¥oiq,
en,ek,
ik
1.82,1 TS TS TS s TS
2 M 0 ] n n
2.WX T T T T T
3.Cs "§ "§ Tg Tg "§
.CZs TS TS " " TS
5.HM n n n n ]
6.SH3 fn f n " "
7.JD n n L] n "
8.8 ] " n " n
2 " n ] n n
e3 == n n n "3
10.JH TS " " TG TG
11.sx " " " TS TSh -
12.YK -- - ng ¢ "
13.WL -- - n TS mg8

3. TS/__eyn,ek,y; TG/__ 1w, (ik?)

e TG/ A

5. Stops ¢# #2 > TS] ; ¢,% £ 2 > ¢,z 1
6. TG/ iala, yit

7. TS/__iok, isk; TG/___ien, yrn, uon

8. Correspondence for ¥y only one known.
9. Correspordences for y']“r), iet, y 7t only

¢
ilau,
ieu,
VA LR
yre,

iet,iaq

T3
e

-
n

2338 3383 3333
C o]

Y (A2

6
9

10 tg,thh,q ; leu> tqi‘rlu,,etc. d%’&, ieu > @i

I¢
ien,yrn
uoen,yan
ion,y™m
iak,iok

ones known.
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Table ly
Examples of *nt' Words

B A 2 il g3
459 1836 1838 1841 2026 2027
#u xkek ne L neqll  neqnlll nianIll nlaqlll

1.8Z2.,1 z9P23 n2ly z3n331 =in33l an331 331
«2 ndar2 ﬁn 13 z2n3l ff«.q““ 31 ?éa'sl 113%1
2.WX S:? 2 ninll zen213 nin213 zd213 piE213

3.C8 72 33 20213 2i3 az213 8213
.CZS npiap 2 1‘1?1213 3’3::45 rz"{:.\gzu ;%,gzu %qul;.
5.HM npiat 2 nlll zen3l nin2l3 3z¥213 niE213
6.SHS niavr2 ninl3 z3anl3 niql3 pid@l3 nidl3
7.JD ndavr3  npin3l  zegl3 ninl3  z¥13 nidal3
8.8J ndI?3  gip3l  zaql3 nl3 zal3 nidl3
9.WZ,1 zail2 zay3l a2l nlanll i3l gill
2 e2l?2 a
3 e a»)
10,58 nifZI2 nin213 zyen3i2 nin2ll nian2ll
11.SX nie?l2 %9231
» ze?%- z8 231
1 .YK 9 A ] 22
13.WL gii?l 1

2,213 Velars

An examination of Table 5 shows that except for
an ¥h > [ f] | , ¥ > [v] shift in 8.SJ and 9.WZ, and
some spotty palatalization before various finals, the
Proto-Wu velars ¥k,¥kh,#*g,*h and %y , &s a group, pala-
talize before the #i,i-,y,y- type finals. 9.WZ shows &
shift of #Ki > [TS]1] , but this probebly went through a
palatal stage. Note that 10.JH preserves the palatalized
% 7 but not the non-palatal, 13,WL shows a plain velar
before *y. Elsewhere, the dlalects generally preserve
these Proto-Wu velars as such. Very few cases of i#g before
non-palatal finals can be reconstructed on the basls of
regular correspondences, though -quit;e a few words show &

present day [g] for some irregular correspondences.
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Some dialects lose #h entirely (10.JH); others lose
it in some co,n‘cexfs (in 1.S2.1 before palatal finals).
Many preserve #fi as such in all contexts. One dialect,
5.HM, shows #h > [h] as.the most common derivation.

-x-;lu is an erratic syllable as & whole, showing up as
a syllablc nasal, as [q] plus some vowel, or as [fi ] plus
some vowel depending on dialect. #Tu- shows a
shift to [v] 4in 8.5J., Otherwise %[ is either [P ]
or zero in all dialects. The difference between which
dialects show [ P ] and which show zero may be due to real
phonetic absence (9.WZ.2.3) or it may be due to the anaiysis
in the texts upon which this study 1s based.

Table 5
Velar Correspondences
Initial h,i  Klessh K K K 1 fi
Final 1 yei, 1,y, else. 1,i- y
i Yan i-,y-
else,

sz BE XK X K8 g
it 4] n " 1" 1" 114

g:‘g}sc it 1" fn 1] " n )]
L‘_.CZS 1 ¢ n 4] 1" " "
5 ol \12 n )4 1" u 1% n
ry . aug n ] 1 n 1 1t "
-}':3—5* " " " ) n " "
S.SJ "3 i ﬂ6 1 1] 1} ] "
9.wz.% {;.vu ¢ TG :7 ::ﬁ '; "
:3 n ﬁ: 1 1 Hg "11 j 2
10,JH x,d g K " "(x) g g
11.SX h,h85 - " " K Al Qﬁ
12,YK " - " c9 K(x)12 A15 q
13.WL " - " TGlO0 Ki3 6 I

l. u; o, yei, uei, umy, uan, uay, uak, uai
20 ﬁ > 11/ (o] .
3. hyh > T,v/__u,o0; fivei > vi occassionally
R gei only for h

. h>v/ u
6. h> fT_'_'_ya,,g
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Table 5 Continued

Initial b ?
Final yaq,u- else
less those
above
1.8Z2.1 h f ¢
.2 i n it
z.wx 1] " 1
3.CS " ] ]
l.cZs ] t 1
5.HM " h "
6,SHS " 6 n
oJD " 11 1t
«SJT "17 " "21
9.'W'Z.1 " " "
.2 1] ] 1]
.3 1 i "22
10.JHE ¢ [0} "
11.8X & fi 4
12.YK " "9 T
13.WL "18 n20 T
. TS/__i,y
9. C = c,ch,3,c
10. K/__ y,yrt
i.é. g: ¢/ g'rq, uak, uAn
13. K > T¢7__ Tu
. éﬁ/ iF
150 ;—q'/ _i:q; ﬁ> J/
16. & > ?/ ieu
17. Hu- > v/ at
18. & > ?/ ua

2o, g> '}V/—? tim
« N> on scme es
21. u->v/

u
1 qi, i-, else
Ty~
g3 X 9
-
u w2
u, gu .
%’q?l :: n
n 1 1
n o) nog
nfh "ﬁ nf27
fn “2’_'- 4] 27
u " g
fiu, n - n
N g5  n2s
iak

22, ?yei > zy in a high register tone'.

23, n >R/
. i
g% ga/qw_;ﬁ:;eg%/

26. >B7__4n; no >;
270 nqo >--ﬁ q }]

28. . ?r’g/ anII; b. fn/

elsewhere

an else.; C. ?q / Ilelse.;

d. Bn 77" _elsewhere

2,22 Finals
2.221 Open

#1 is [i] in most sites but shifts to [ei ] in

9.Wa,

This pattern is repeated for 9.WZ in the finals
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#in and %1k, except that for #ly, the presence of the nasal
inhibits the development of an off-glide. The #*i >[ ei ]
shifts reveal the origin 91‘ #T¢i. Note that 9.WZ.3, 10.JH,
and 12.YK suggest the possibility that at least some #*i
are derived from an earlier #%i#ie. 3.CS is the only site
to separate %%l and #i#2, 4y shows & spotty tendency in
awkwardly stated sets of environments to lose its rounding.
#a is backed and #aq 1s raised in the dialects 1.SZ2-8.5J.
#TGia demonstrates the loss of on-glides after palatals that
occurs in dialects 1.5Z-8.5J, 11.SX and 13.WL quite generslly.
In addition *Kia demonstrates the optional %ia > a shift
in the finals %*la, *ian, *iat after velars in most of these
seme sites. u,%ou and ¥*o tend to collapse into one or two
contrasts in most sites. 9.WZ is the main dialect that
distinguishes sou from the other two; 10.,JH and 12.YK are

the main indicators of the %o distinction.

Table 6
Open Vowel Correspondences
Initi=l P,T, ¢ TS G G 2¢
TS.K
2 " ] u f " o
2.WX " Y ] UL 1{" Y
.CS " " n " 1
I-BI-O CZS " 1! 1 n fq
5.HM " " " " " 1
6.SHS " " ] n " "
7 «JD " " 1 1 1 "
8.sJ " " " " " .
9.WZ.1 eil ei 0 i # 1
.2 ei2 n " " " 1
- n oon i
10.J 1:13 % )i 1 ) " . Y
ll [ SX " i} | " 1t .?‘
12,YX " g5 - " . g "
13.WL " — n o o -
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Table 6 Continued

79.

y a ia ia ia Q
Initial 1,n,7S P,T, T,TS, k TG P,TS

K 7S,k h K
1.8Z.1 yg p ip D o o

2y @ io. a(ia) o o
Z.WX ?8 " " ia.’u’Q, (o 38 u
3.CS *9 " " ,ia o n21
L.CZs " " " o,ia a o

+HM i " " Qyia uo uo
6.SHS ',xlO " " n o o
oJD " " " uo uo
sy " " " o o
9.Wz2.1 "1 a 2115 o el "

2 ﬁlz W W 15 " %19 "

03 "13 € oo o n (] \':
10.JE " a Yar6 ua ia20 uaz22
ll.sx " " a -- o 0
12.YK % 181l alg - ia u
13.Wwp " a iel - o 023
Final u u ou ou ou o o
Iniiial P,K  1,n,TS P n 7,78 P T,TS,K

u32 u
1.52.2 }.‘zzﬁ W H e v 4
2Wx W T Twes Tw TW tw Tu
3.CS "39 " u o " u32 "
L.c2s " u26 " uL u29 Tw "
5, HM " n " u n u u
6.SHS n n fnt n 1] " 4
7.3D n n n n n " n
B:SJ n 1 1] o fnt n32 n
g MNZ.1 ¥ au oy ey ey n32 "33

2 D é é 2 19 3k
2 B Y 8 Fe ) i
10.JH u u u ul u uo36 u?
11.Sx L n ” - n ou 037
12, Y¥ " -- -~ ua "31 ua ud
13.WL " u - - " - u3f8
1. 4/n,8,,,7 . i/T8 15. i/A
fechig, B s i1,T5 16, 18/H
2. i/B,q,7__ 9. i/n 17. i&/8
2/k,kh,g,h 10. 1/1 18, ia/f

3. i/h,n,? 11. ey/T__ ;u/h 19.0/tg,t¢h,dg
1/TS,k,kh,g,h 1/TS___ 20.18/¢,%

lyo i8/Tlessi,TS___ 12, dy/1 21, o/m,TS___

5. i3/Tless 1,TS___ 13. Y /TS5, K-;dy/1_ 22, ua/K

be gp%E2 > gi,zf i, a/1___ 23. uo/K Tessn __
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2. 2u/K 31. o/1___ 35, W /Tless 1
25 'J‘UL/p b 32, o/m Kless n *—
27. 'D /1 u,0/TS___ 36, ua/m__

28, u/f,v__ 8/n 37. u/K Tesspy _
29. Y /Ts 3le /TS 38, w/K

30. Y/Ts__ g/ﬂiless Ne— 39 'rat./q

The low vowels with -u off-glides lose them in 9.WZ,
but the mid vowels retain the glide. Dialects 1.SZ-8.SJ
tend to preserve the low/mid distinction, but also tend to
lecse the glides, Though #au and *au merge in mest dialects
as either a front or a back vowel, 9.WZ clearly makes a
front/back distinction for the two. <%pu and ‘teu are dis-
tinguished in only 9.WZ and 10.JH and in a rather peculiar
way. 9.WZ keeps #Teu distinct form *Tyu by merger of the
former with sieu; 10.JH keeps #TSeu and %TSpu distinet in
a similar fashion, This makes it seem extremely likely
that the same final in fact underlies both reconstructions
and that the apparent distinction is based on some sort
of irregularity or unconditioned split. Note in this
conmection the diphthongization of #%#7u after velars in 13.WL;
this shift occurred before velar palatalizaﬁion. Since
it would seem that seu would be more likely to diphthongize
than %pu, the evidence in 13.WL tends to support the

possibility that <eu and #pu are in fact the same final.
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Table 7
Vowel Plus -u 0ff-glide Correspondences

Final au au iau iau Yia} ] eun ieu ieun
Initial P,T P,T P,T TG T, TS T,TS t,1 n,K

TS,k TS,K TS,;K K TS,T¢

1521 & @» iz = K & & i

.2 1t 11 1 1 Y Y Y ﬂ
2.WX A A in A Ei Ei Ei7 1rw
3.CS 3 ) io 5 E E ira. 8 »
ly.CZS Bw Bw 1w 2w el el ei9 n
5.HM o] o is S T P iTW8 n
6.SHS ® " n " ? ? 19 10 iy
7.J3D n " n n n " v y
BGSJ n L n L " i i‘l‘ 10 171
9.WZ2.1 wl 3 ie ie au au3 iu ianl2

2 uw> 3 " " ad av l; e? 11 a?

.3 ud ya ya " n n 1]
10.JH au au iau -- au aub i1u iu
11.8X b b ip b » ? i? 10 ip
12.YK au au i1an - 1 2 iau iau
13.WL o o i - T2 1T iu ian
1. 3/TS,n_ 5. e /T___- 9. iTUL/TS___
20 17 /K 6. iu/Ts 10. 1 /I¢
3. iw/T Te it /Tg,5¢h,g_ 11, #2 /T
l‘-o ?"DIT_ 80 QUL/TQ__ 12. a\l/n ——

13, It is interesting to note that a dialect near 12.¥K,

Ab B s s8hows X 1413 sgieu> dzlieu, i.e.,
just the reconstructed final #ieu is preserved in the modern
language. In addition, 12.YK's [i3u ] is phonetically
close to [ie>u ] , and when Y. R. Chao investigated
10.JH in the late 1920t's, it still had [isu] , [eu] .

- . The presence of an -i off-glide in 5.HM and L.CZS

(o]

distinguishes the %Vi Tinais. «ai is aistindct
as lower vowel to higher vowel in 3.CS, 5.HM, 6.SHS and
7.JD. el in 9,WZ lowers and retains the off-glide; this
is true for all mid vowels in 9.WZ, *al on the other hand,
raises and'loses the glide; this tooc holds for most of the
compact vowels plus glides and nasals in 9.WZ. #yel is
distinguished from *ueil primarily by its shift to [y ]

in 9.WZ, *ual was reconstructed on the basis of preservation

though highly defective of 3ital like features.
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Table 8

Vowel Plus -1 Off-glide Correspondences
Final ai  ual el uei uel yei vel
Initial T,TS,K K P,T TS X s K
1.82.1 E up E E ubl E uk

.2 n uE,ua " " n u "
z.wx 4] ua 4] i} (] It {]
3oCS & ua,ue 1® " n i " 5
LL..CZs 2I ua. Rl ual uxl el u=zl
5.HM EI ua,uEl el el uel el uel
6.3dsS £ uQ,ue o g ue g ue
7 «JD 1" 1 i63 1T " T it
8.37 e ua e g " g "6
9.W2,1 E a al si ai 1 y7

2 e - al ai ai - -

3 e € al i ail ai Y Y8
10.JH ai ua ai el uei ei,y uei
11.8X E 1 ua E E ukE,y E uk
12.YK o1 ua ai - uai - uai
13.WL e 2 - -- - - y Yy
1. E,JE/k,ch L. e/m 7. w/h,?
2. ie/li’kh— 50 ’uE’-—ﬁ? —_— 8. ? only W
3. T/T__ 6. ue, i/ﬁ_

e/? ___
2,222 Nasal
8

Since few Wu dialects® show a contrast in final nasals
a note on the procedure for reconstructing two final nasals
(and two final stops) is in order. Since 11l.SX shows
nasalization in some form for all of the nasal correspondences,
tﬁe'reconstructed finals must contain some nasality.
Because of the large number of these nasal correspondences,
either the reconstructed vowels or the nasals must be
proliferated, Now, it turns out that the nasal finals

are divided into two classes by the structural pattern

of the development of these finals in the dialects. The
difference is essentially this: there is a class of nasal
finals where 11l.SX shows Jjust .nasalization and where

9

every other dialect shows no nasal at all.’ There is another
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class of nasal finals, where most dialects show either
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a nasal consonant or a hasalized vowel, A sketchy check
with other Chinese dlalect groups indicated that the differ-
ence originally lay roughly in an *-n/%-q contrast between
the first and second groups, and that solution was chosen
for the reconstructed language.

#an and ¥uan show very little change in tne dialects
except for the loss of the nasal, #*ian, however, tends to
merge with *ien except after some velars where it may lose
the on-glide and merge with %*an, Only two of the dialects
shown, 10.JH and 12,YK, distinguish %*ian from i#ien and
there the distinction is just lower head vowel to higher
head vowel, The same pattern holds for iiat/s%iet. There
is another dialect in central Chekiang, X % s on which
I have very little materiel that alsc reflects this as a
vowel height distinction, namely i#ien > ie, and *ian > ie¢ .
Most dialects lose the #on/#pn distinction, but in those
that make a distinction, such as 5.HM and 8.SJ, they are
kept distinct by just the feature rounding, whereas in

others, such as T7.JD, there is fronting for #Tn as oprnsed

o o, TN T anmad 12 VY

P! oaam oSO
¥ B - _— P Ae AR deite g ade o T TdL

vowel for both, and show parallel diphthongization in this
final to the open final %o. The correspondence of these
finals to the Middle Chinese reconstructed by Dong Tong-he
is quite regular, where tho difference is not in the vowel
but in the final nasal, namely an #m/%¥n contrast. However,
the Wu data would not seem tc support that kind of dis-
tinction between the finals for Proto-Wu., I have recon-

structed a rounded glide for sypn to account for the
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reflexes of this final in 9.WZ, 12.YK and to some extent
10.JH, and dialects 5.HM-8.SJ.

Table 9
Vowel Plus -n Correspondences
Final an uan lan jan ien ien on
initisl P,T K T,TS k,h, P,T TG T,TS
TS,K | ﬁ,q TS,K K
1.8Z2.1 BE uE I I,E I ¢ g
2 " " iz iI,E ixio " n
2.WX € ue " ir,e " o o
3.GS " " iE iE,e 1iE ? T
L.CZS " " iI ir,e 1iI n n
Som W 1 w ie ie’b ie Dl 6
6.SHS " fn 1 1.5 i fn "
«JD n " ie ie,€ ie ie T
SJ " LT i i,e i e ¢
9.WZ.1 a ab i a n i W11
.2 1] fn 6 " n " 3] " 11
.3 it L] 6 fn 9 n 1 it L]
10,08 " a7 1ia " it ya 3
11.8X &2 i3 Je,% 1§ - g2
12.YK a e 8 1% -- is i3 w?
13.WL € 3 ug ie £ ie - ¢ 13
Final ™ ™ ™ um ¥y ymn yin
Initial P T,TS K K TS T¢ K
1.82.1 ¢ g ¢ ugd 1 ¢ id
‘2 fn n n n iI L] n
2.WX o o o o " . o jo
3.Cs T M 1 94 u?t iE ’J‘ %1‘
Lh.CZ8 n @ T " ir
5.0M ie ie 15 ie 16 ue ie ] yéd
6.SHS [/ ] ¢ " i " Y
7.0 2a ia ia L ie ie e
8.87 ) e e 17 8 n i e ye
owzl ¢ 6 wEWy ¥ F 7
.3 1] 1 L] - n " 4]
10.JH us a,% 2 ua 19 ie K y2
11.8x %, %8 &8 uhu® -- - -
12.¥K u? w?d - Ua va y2 v?
13.WL - - - ug - - yé
. . 4. ?,0 /TS
2 ¥ m— 2 :?é%? 1%= 5y AR
[ =Y IR E LY N § — { ® vy o
3. a/f,v e — lg. g;n ; /7
ie /k,kh 9. 1 4ie syl 17.
(e /ﬁ:? 0 ) 10. 2I/1__ 18. y,?/K ‘y/'l
ho & /7 11, y/K___ /% _.
5. ua/p 12, 8/K 19. ud/h,u_
130 ie/K__

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



85.
The correspondences %1Q/*eq/%ieq show systematic

lowering in 9.WZ. Since these correspondences and %TQ
showWw many distribution  gaps that are to some extent comple-
nentary, and since several dialects, such as 2.WX and
12.YK, show (optionally) an epenthetic schwa between the

(1] and the nasal of %*in it may be that these finals can
be reduced to, perhaps, %%eq, %%ieq . Note that ¥y shows
even greater retention of the rounded glide than *y¥n, but
in different dialects. *an and *au differ primarily‘
in showing front versus back reflexes in most of the dialects.
Note the reflex [al] for *an in 12.¥K; M. Hashimoto
thinks this may be a trace of a final palatal neasal. The
*uan /#yan distinction is made to account for the 9.W2
and 13.WL reflexes of these finals; elsewhere they merge.
Note the retention of an on-glide after initials other
than velars in L.CZS, *AQ and *uAn are peculiar in that
they look like *TQ and *HTQ in most dialects except
9.WZ, 11.SX, 12.YK and 13.WL where they seem closer to
% gn, *udn. The PN /%’"\ distinction parallels the
#orn /%>y distinction in the loss of final .masal for the
lower member of the pair in 9.WZ. I chose sto-/:#> - instead
of #u-/%o- for this pair for that reason and because only
two dialects show [u] for any of these correspondences,

whereas the rest show (o] .
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Final in in i e e 1 A
Initial P,T T¢ Ke’l Tg TE Pq,'I‘ pri'r
S TS,k TS
l1.52.1 in an in in an an an
2 i 2 in N an an
2.WX 1;]1 93 191 in 3an 3n n
3.CS i 3 i i 3 1 2
1,.CZS in 33 13 1;11 a?x an 3191
SoI'IM " " fn 1t n I n
. 3 9 3
eSES 40w & B W W2
8.8T " n f " " " n
9.W2.1 en  en  fan an  an aq §
.3 n " 1 1 14 1] 1" "
10.JH in in in in in on an
11.5X  in an in in e n 2 ¥,%
12,y " in " an an M3 wis
13QWL in bk ad 1n - - Tnh. dn
Final UAp  up 72 ¥ o io io
Initial K 1 K 9 Tq'] Km T?P qu g,ﬁ,ﬁ
TS,K
1.82.1 wmn wn  3n yan o on io
«2 udn uan an yan “‘_Q n no
2.WX uan uan an yan n.q7 " :'
3.CS uan un I io mg ;
Lh.CZs uan uan uan yan w o7 ®
5 HM n n an in n n n
- L n ¢ ]
é:?DHS gaq :}3'} ?lq i:’ an n n "
é.SJ " " " yRsioh " n "
9.W2.1 vy a yo yo o yo yo
- ")ar_\ n? ogﬁ o) wo or{3 or]rl
.2 ._.._.}....5 n " n n n L
10.JH uan uan yan yan u yo yo
11,sX v ue -- ig m? Uq'l qu
12.YK u9 -- - yan o el yo
13.WL wn - yn yn ur - -
1, ian /7 L. 2n/P . ion /n
20 Aé/éq e UJ /i . °|‘] ,iOrl n
3. in 7T___ . only known
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Final an ian i ua o u ua,
Initial P,T T,TS Té‘“ B \ P'l,'r TS’Q KV
TS,k K T8,K
1.,52.1 8an 1l ian an,o uan by on ub
I SR U A A 4
s Mo e M g g
. o o ua uan uahn
S.HM & 3 1% %'q uas:rl @ & ud
e S L
g:SJ ] f " ua', ] n ]
9.Wz.1 1ie i i i¢ us Y uo ud
I S I A
D ie <
10.JH a iarj ian uan arn yan uan
11.8X " o - - b R ub
12, YK ai " ian -- .?;3 yan u%q
13.WL - ia - ua > - ud
1. oy /m 2. oy ;:Tn 3, .8‘., an/TS . 92/7,TS
2n -
Final vya Vi B &) is is
Initial T¢g Kén TS?K an h.q
l.Sé:é &r] 3%‘ 3 3 %oq
2.‘wx fn 1 n 1 L]
S.CS " " ) "t 1
L.CZ8 uaq ue n " "
S.HM & Q u&'.q n " f
6.SHS " L L L1 1
7.JD 1 1 L " n
B.SJ 1 " i) n f
9.‘wz.é y'a ?l: ¥ ?;:, 3'{3
lo J_I;IB ii i -.;:)_ ya ii
. yan uar un yon yon
%é.% =4 - Un un iUn
R T A1
2.223 Stop

The most striking evidence for the #t/#k distinctlon
is the parallel in effect on the vowel in comparison w
the #n/i#r} distinction. The only other structural differ-
ence between *t and %k themselves is the much greater

tendoncy of *#t to be lost with a shift to tone *III in 10.JH.
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The #at and #et finals are very similar to their #*an
and #¥en counterparts. Since #at is the only source of a
non-rounded compact vowel in the Stop tone class in many
dialects, it shows a greater tendency to shift to a grave
position than %#an. *iet and #iat after the parallel merger
we saw for ¥#ian and %*ien have further lost their identity
in many of the dialects by merger with the #ik, ek, *iek
type finals. Where 10.JH does not shift #iet and s#iat te
tone #III, it too loses the distinction, unlike the situa-
tion for %*ien and ¥*ian. The primary evidence for  the
# t/%ot distinction lies in the rather sporadic retention
of a rounded vowel in some dialects for #ot. In other
respects, the % @ t/%ot correspondences show great similarity,
but 40 not show the tendency towards fronting evidenced

by their relatives with a final dental nasal.

Table 11
Vowel Plus -t Correspondences
Final av ~ uat - uqt iat = iet iet
Initial P,T K K B P p,T ¢
TS,K TS,K
1.82.1 a? uaf ut 17?7 iri Tf

2  F # uar iar is? 37
z.wx 1 l 1" 1" 14 1 n
3.CS a? ua? uo? " u "
A n 2 " u3a? 1 n n
S.HNI a? ua? 11 n 1 1
6.SHS a? 2 ua? n " " o

. JD 1] 2 1] 1 1 1 1n
g. SJ EP 3 ue?f 9 11? o3y
9.WZ.1 a | ¢ 10 o i i i

R 2 1t 1] 11 - " 1] L]

. 3 ] 5 " 11 —_— n 13 1 n
10.JH Qa 6 ua 12 ud Ya ic Ya,yal
11.8X aeg? 7 uR? - iet ie?rl5 e?
12.YK u a3 - 1% i3 -
13.WL ia? 8 uar - i? i? N
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Table 11 Continued

Final ot ot Tt yrt vrt y7rt
Initial T K P,T TS ¢ K
1.52.1 T° 7 TP 16 197 T ot
2 ar 97 17 i9° ar yor
2.WX 1 " " n 3 n 1"
3.CS o? oty " 17 " " 107
L.czs 9P a7 " 18 1aP,yaf uar ya?
5.0M " " " ia? a7 io?
6 . SHS O? R 2 ? L 1] 19 ] 1] 1
79D o? 07,37 " n " n
8.57 97 P " 117,197 " yIf
S.W2.1 @& Y & v b 3
.2 d,ai  y,8 " -- ' -
.3 n P " — ] n
10.JH 7 P 9 20 y,ya? ¥R ya?
11.8X - e? e? 21 e?,? id? id?
12.YK - - i% 22 ¥ ¥a ¥a
13.WL - -- -- yP y? yP
1. a? ,ia? /K 9. g7/8,? 17. o7 , 37 /P__
2. a?,ia? /K__ 10. ua/p __ 18. a? /z
3. €7,ie? /K 11. da/? __ 19. 2?,a¥/n,z__
L. o/P 12. tHa? /H__ 20. w3 /P__
5. us/P__ Ha/p R7/d__
6. Wh/K 13. i,ie 7T a? /n__.
7. @?,I ®=?/K i, $IT ,iav / a? , 3% /K

8. g?/f__ (only 15. ie? ,e? /Pyn__ 21, 47 ,eP /d__
kmown 16. 27 /n,z 22, W3 /K__
e, 3%/ —

The velar stop finals are also parallel in many respects
to their velar nasal relatives. One major difference lies
in the ik,%ek finals where the apparently epenthetlc schwa
that appears in many dialects may be even more indicative
of an underlying +iek reconstruction for all of these finals

than was the case with the velar nesal., Also it is note-

worthy that, as was not the case with the velar -masal

R L. . . - A P Y Y £V R [ [N e B
won /%3N type finais, the #%ok/%3 k finals in 3.CS, 7.JD

and 8.SJ show just the reconstructed vowels for these

correspondences, 1l2.YK also retains more evidence of an
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earlier palatal stop final than was the case with the velar

nasal; note its reflexes for *ik, #* A k and #ak.

Final
Initial

1.52.1
2
2.WX
3.CS
iL.0Zs
5.AM
6.3H3

9+
9.WZ.1

.2
«3

10,JH
11.8X
12,YK
13.WL
Final
Initial
1.8Z2.1
2

2.WX
3.08
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¢

Table 12

Vowel Plus -k Correspondences.
ik ik ik iek ek
P 7,78 T¢ K TS
S U SRS SRR €} S ¥ 1 3
iar,af i 27 ia? 3137
1 " 1 1t n

" 1] n n n

(1] n 4] 1 "
ia? 1} 1] L n
13?,31' Wi Vi i i
ia? n 1 4] ”
197,37 " n " "
iI?

el el ol iai al
] " ] ai 3 n
- (1) 1l -- 1 3 "
i?,ie ir,Ya 17 i7 i7
ieT,et ie? -- ieP --
) i3, 3i b --

ai 2

-- 1? -- iv,yur--
uAk utk yTk ak

K K K P,TS,K
ud? ur? y¥r oY 5
uql? ua? ya? o7

f1 n J n 6
uo? ot io? :
gg?éa? ;Z? {2; 0w
ua? ovP io? " 8
" ug? " " 9
n O? L} ©

g %i ilai g

-- n - £

ua? usf ar a? 10
uet,udfor,uor 14? er

3 - ¥3a al

-— - y? -

b7
ot

"
0390?
oa?

"

n
al, 9?
ot

ia

iP,yol

oT,uo?
uar

uov
u a?,b?
n 27



2.,
Table 12 Contiunued
Final ok iok iok iok O isk 1>k i>k

Initial P,T 1,TS T¢ K P,T TS TG K
73,K 7S,K '
1.82.1 of or of io? of oP ot io?
.2 1] 4] i) f 1 n i} 1t
2.WX or or o {27 o7 o o7 io?
3.C8 o? 17 o? o? ijo? " 22 o? 01,97 io?
.28 . o7 o7 or o7 " o7 o7 ios?
JHM o? o? o? io? o? o? o? io?
6.SHS . fn 14 fn 1 u n n
.JD n n n " a? 23 " o7 n
g.sa' n 1 " n 1] 23 n n fn
9.W2,1 u lg in iu iu o yo yo yo
2 U 942 s s " - o o
.3 n e n ] n - n n
10.JH o? o? yor yo? of o? yo? yo?
11.8X " 20 -- - - n - o? 107,147
12.¥K o - u yo au - ug yo
13.WL or 21 -- o? yor -- -- - yo?
1. #PSik only known8. 37, .7 /Kless»],TS 17. o7/m
12 /else. 10, 37/Klessny —__ 3
3. 1ai/?p 11, iat /n__ 19. ¢ / TS
e aP,yar/TS__ 12. 197 /n___ 20. uwoT / ?
5. Ti/q 13. 1€7 /n___ o?,io? 7R__
6. q,?,'a?WS . ie /1 21. wo? /k
v/ 15. ie /1 22. 07, oF/TS___
Te /g ia/pP 23, o7 /P____
a?, aj7T'S 16, iaf,yop /K__
v/ yo? /T ___
2.23 Tones

" - Words with nasal or laterai initials shift So the
voiceless allotone of tone ¥II in L.CZS, 10.JH and 13.WL.
The voiced allotone of #*II merges with the voiced allotone
of #I in 13.WL, and with the voiced allotone of #III in
1,82, 6.SHS and 7.JD, Other sites show irregular shirts
for both allotone of #II into the comparable allotone i
#I11 on irreguliar subsets of #II words.

The stop tone loses its final stop in 9.WZ and 12.Y¥K.
In 12.YK it merges completely, tonally, with %#II. In
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10.JH there is a partiai shift of the stop tone to #III
with loss of the final dental stor.

Table 13
Tonal Correspondences
1 I 11 II IITI III Stop Stop
a b a b a b a b
L2 31 45 23 534, 213 5 23
1.5Z.1 Qh 24 L 331 513 331 |? 237
2 ! 13 52 31 2 31 5° 27
2.WX 55 14 32, 33 35 213 " "
3.65 53 33 423 31 32 * " "
.czs 55 213 45 12 23 23 " n
5.HM 53 1 25 31 3 213 m
6. SHS " 13 3l 13 3l 13 " "
| 31 ] L) ] 7] L] 3?
g SJ n " m'_ 22 35 f n "
9.WZ.1 Hh n 5l 2l %2 11 23 12
t L}
2 o ko b 2 a3 2w

10.JH 33 ° 213 4341 312 52 2 37 2 2127 2
11,.sX 51 231 335 113 33 11 457 12?7
12,YK Iy 22 35 13 52 23 353 13 3
13.WL 33 33 2 13 55 13 57 ir
l. Words in nasal, lateral *II show up here except
10.JE m,n,1 > L3L; x, > 312

2. Some words with a final dental nasal shift to III,
3. Stop a,b merges with II a,b.

The phonological features were assigned to the Proto-
Wu tones on the basis of the following considerations:lo

First, the results of the type of dialectological
comparison to be discussed in Chapter III established
subgroupings of the dialects in such a way as to clarify
where tonal developments were similar and where they were
not.

Second, the occurring tone values in the various
subgroups established some notions concerning the direction
and nature of tone change. For example, in 9.WZ, 10.JH

end 12.YK, tone %#IIIa loses its falling component with
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consequent shift of the falling tone Ia to a level tone;
the merger in 6.SHS and 7.JD of IIb and IIIb can be explained
as being due to the similarity of the original values for
these tones; or, finally, comparison of the values of *IIa
in 10.JH, 3.CS and 1.5SZ in that order suggested that non-
turned tones may become turned (s45 > L34: 10.JH), one
portion of the tone may then become emphasized over the
other (45 ( > 43lL) > 423: 3.CS), and the turned tone may
be reduced to & non-turned tone by loss of its final portion
(=45 (> 434 > 423) > y2: 1.s2).

Third, the Proto-Wu tones as reconstructed illuminate
tone sandhi in at least two dialects in rather interesting
ways.

In 13.WL, forms with the tonemes 33 and scome with 31
become 15 when subject to a tone sandhi rule that crestes
a diminutive of the form. Forms with the other tonemes
and some with 31 become 51 by the same process. The present
day 13.WL tonemes offer no clues as to the natural classes

involved here. The forms with the toneme 31, indeed, fall

[ . | S, P Aem swomdemablam A0 £ha
LILU UNL UL PUIIV VVLLIDLEILL LA Qo Vo e Sl CVadidaiil Laliae Yo Vil

proto-system, however, shows that the rule can be stated
as:

[-Rising] > 15
[/Rising] - 51

An examination of the tonal history of 13.WL shows that

or [ «R] = [/ Falling

three leveli I rules
3, = 55 (%23 > ) 312 > 31 442 > hh (>33)

have erased the rising components of the II,IiI words
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and caused the merger of (%31 > ) 31 and (23 > 3i2> ) 31,
In other words, the rule above holds in 13.WL except that
some very late changes have obscured the underlying tonemic
systeme.

9.WZ,.2 has extensive and rather opaque tone sandhi.
If we limit our view to two syllable tone sandhi groups,
we find that the combination of the present day tonemes
to the left in the chart below results in the toneme sequence
to the right:
1. 4h,31 A4 — 22 # 33
2. 45,34,42,22 £ Ll —> L2 £ 33
3. 323,212 £ 4y —> 21 4 33
Lo 41,31,323,212,42 £ 31 —> 22 £ 2
5. Ly, 31,45,34,42,22 £ 45,34 —> L3 # 34
6. 323,212 £ 15,34 ~> 21 # 3L
7o Lh,31 £ 42,22 — 225213 /13
8. 45,3U,42,22 £ j2 > L2 ¢ 21
0. 15,34,22 £ 31 —> L2 £ 21
10. 323,212 £ h2 —> 21 £ i2
11, 5,3i,i2,22 £ 22 —> iz ¢ 22
12, 323,212 4 22 — 21 £ 22
13, 4h,31,45,34,42,22 £ 323,212 — L3 £ 12
1. 323,212 £ 323,212 — 21 # 12

I have tried to solve this tone sandhi problem ele-
tonal reconstruction, however, led to interesting insights

into the underlying tonal forms and thq nature of the

tonal alteinations involved. For example, Ll shows an
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important alternant, 42, in first position. In addition,
22 is always a failing tone in first position. If, however,
present day ljy and 22 are both analyzed on this basis as
having a falling component in thelr underlying form, then
it seems likely that present day 42,22 must be distinguished
from present day li,31 in same other way as well. The
results are similar to those in 13.WL: 1f the proto-system
is assumed to be the underlying system, the tone sandhi

rules become:

IVa [#High] / 1
[X] > (X = a syllable with any tone)

[-High] / 2
: 2:
#  Cons, # # -(;r_xs.] #
[-vea.! [avea.

# [ less ] [X] # # [X] [ Mis. ] #
Stop -Fall.

" [g{‘g:’h] [755511.] # [ 's‘ﬁ;'] [-X] it

i.e., any tone becomes [Ahigh register]
with voiceless initials, on any tone except Stop
" - An first position In. tone sarndhi; end
213 —> 534/h2,31_
any tone becomes low reglster
with voiced initials, on any tone before II or Stop
tones, and on Stop tones in first position

IVb — -High
lFallo -Riao

i.0., 534 > 112/___31
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IVe ——
[ =-Fall.] —> [#Fall.] /#[ #Ris. ] [X]) #

less
Stop

i.ee, U5, (34) —> 534/ __ X
IIla

{ AFall.] —> [-Fall.] / #[jh_is.l [ fFall.] #

#[X] [ -Ris. ] #
#High

#1 -Ris. ] #
\ #High /

i.ee, 42 = 4y/ 412,534,31; in second position in tone
sandhi, and in isolation.

IIIb
[lRis.] - [-RiSo] / [)‘Fallo ] ioeo’ 53’.‘.9 ,.|.2
#High everywhere
IIIc
— AFall.
[ ARis.] — [~Ris.] /# [ -Fall. ] [-Ris. ] #
Stop -High
ioeo’ 23 _> 22/____31
IXe,
[ £High ) > [=High] / ﬂ{:;su [X) # \
- -Fall.
-Ris. —
#[ !‘Fallo ] [ “‘RiSo ] #

i.e., 4l = 22 in first position; 42 —=> 31/42
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IIb

[ Es‘ ]
[ AContour ] => [-Contour ] / ' (Fall.

-High
i.e., 213 —> 22 everywhere

NB: A merking convention ( [-Cont. ] —> [:giii 1)

is used as a linking rule here to change the values for
Rising and Falling.

IIc
["F&llo} — {%Fallv} /u { ;%:So % #’ {-x })
Stop )
leeey 45 —> 323; 23 —> 212
ia
-High —e
[AFall.] — [-Falle] /# [ -Ris. ] [ -Ris. ] #
-Fall, ~-High

f1.005 31 => 22/22
Ib

[fRis.] —> [-Ris.] /# [ —r‘;-a.ll. ] [X] #
<High

ie.0. 212 > 31/ _X

Smmt——

Ic

"RiSo
[ [/Mid ) / [ -Fall. )

-High [
less 3top 3

xi —
#Ris.
[-Mid] /[ -Fall, ]
-High
Stop
i.86., 23 —> 3l everywhere, but 23 - 12 in the only
remaining environment: final position in a tons sandhi

group
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D-Rules:
31 & 21

> 33/X___; #
22 > 2/22;

In tone sandhl groups
%Ris.
h2 => 43/ 1755 ]

(22 = 213/__nu2)

Rule IVa represents the incomplete application of
the Proto-Wu allotony rule in certain tone sandhi environ-
ments. Rue IVb shows the tendency of #53l to become a purely
falling tone with concomitant pressure on *}j2--hence the
merger of the two in certain tone sandhl environments.
Rule IVc shows the frequent tendency in the Chinese area
to merge tones II and III. Rule IIIa is the incomplete
application in certain environments of the 42 > Ll
shift, and rule IIIb completes the historical %534 > L2
shift. The lowering of li (part of rule IIa) may be due to
dialectal borrowing. Finally IIb is also purely historical.
The tone sandhi rules in 9.WZ2.3 are almost the same,
However, rule IVa is altered so that the stop tones of rule
IVa.merge with the II tones of IVc; 9.WZ.3 lacks rule IIlc

e} . YR - Y
\

and alters ruie IIib to shift %53k to Ll aftor 42{31)

2 &
v

b

27 ) .
D A |

also lacks the D-rule (22 —> 213/__ lj2) since the appro-

priate environment does not occur due tc the change in

rule IIIb,
In short, tone sandhi in 9.WZ clearly retains relics
cf the various tonal changes that derive its present day

-— ——n

tones from Proto-Wu and provide a rather interesting con-

firmation of the Protec-Wu tonal reconstructions.
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2.3 Historical Indeterminacy

Three kinds of historical indeterminacy will be discussed
in this section: the type of residue or incomplete changes
posited by Wang and discussed in Chapter I (2.31), weak
areas in the Proto-Wu phonology (2.32), and the evidence
in the correspondences for alternate reconstructions (2.33).
2.31 Possible Cases of Unconditioned Phonemic Split

Wang's mechanism for historical change and how it may
account for unconditioned phonemic split (i.e., split
without the Polivanov factor) was discussed in Chapter I.

I also dealt at length with one possible case of this in
Proto-Wu, namely the u/itou distinction. Other areas where
a similar situation may occur are in the % 4 u/*eu,
-:siq/:.:-en/—:'fieq/-x-rq and —::-ik/»::—ek/-:eiek/—x- Tk distinctions.

I poin’ced out above that the #% gu/¥eu distinction
seems very odd. On the basis of the diphthongization of
#¢u in 13.WL, we may posit %*eu for both of these corres-
pondences with incomplete change in 9.WZ, 10.JH and 13.WL
accounting for the apparent differences between these two
correspondences,

It was noted above that ie was in complementary
distribution with both %1 and *e before velar nasals and
stops. Moreover, we noted that vowel epenthesis and the
close relastionship of these finals to *T[]’ #Pk may indi=-
cate & reduction in the number o his arca.
The most likely possibility seems to be to hypothesize ¥%ie

for most or all of the #i,%e,iie finals with velar nasal

and stop, and ‘e for the #9 finals. The parallelism
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between~%in s ik, *ieﬁ s *lek versus *e.j,%ek and *ieu
versus eu suggests in particular that #1in ,%ik may be
derived from an garlier ¥*ien ,¥*iek.

2.32 Weak Areas of Wu Phonology

Certain distinctions in Wu seem weak, i.e., they are
more subject te change and irregularity than other distinec-
tions, whether this weakness is attributed to reduced load,
articulatory ease, phonetic drift, outside influence, or what'
have you.

Some of these phenomena in Wu might also be described
as general, areal changes that are fairly common to the
Chinese dialects as a whole. However, this explanation
does not predict which areal changes Wu will éccept; why
areal influences should produce long-standing and irregular
change; or why Wu has extended some areal changes in &
logical (but irregular) fashion to suit its own
phonology.

The fricative/affricate distinction for voiced affri-
cétés is weak in several respects, First, few dialects
distinguish the two phones. Second, the reconstructed
initials %dz,%z,%dz and #% have a very defective but irregular
pattern of distribution with respect to the finals. DMore-

'over, many of the morphemes reconstructed with these initlals
are to a great extent irregular in some of the dialects.
Chang Kun has pointed out to me a number of philological
sources that seem to indicate the léck of such a contrast
in the Wu arsa in the Sui-Tang period. He suggests that

the apparent contrast may just be due to dialect mixture.
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Y. R. Chao has pcinted to the dzero pronunciation of fzero!
in Tennessee to suggest that the [z] / [dz] contrast

may be universally unstable.11

On the basis of these
considerations we may posit the lack of this contrast in
Proto-Wu with the note that in thia area, there 1is a strong
tendency to alternate between an affricate and a fricative.
It 1s difficult to determine, however, whether this non-
contrastive entity should be reconstructed as an affricate
or as a fricative.

I have jointed out that %#g, of all the velars, occurs
in very few words with non-palatal finals. This may be
indicative of the general shift of Archaic Chinese #g to
Ancient Chinese #Y, It is not possible, however, to posit
#g for ell of the morphemes reconstructed with s#f, so we
may merely note that in the underlying system it is likely
that #g had a fuller distribution than the present recon-
structions indicate. |

The most difficult of these weak areas to explain is
the toneme #II., 1.2, 6.SHS and 7.JD show regular collap-

Inte #III, but in s veriety of subsets of *II
words, any one or more of the four dialects 2.WX, 5.HM,
8.5 and 10.JE may shift #II to #III. In addition there
are fewer words reconstructable as ¥II than as #I or #III
in general; and aside from the shifty words, the number of
exceptional items to regular tonel correspondences 1is
small indeed. I have looked for an explanation of the

shifts in borrowing, and indeed 2.WX and 5.HM show reflexes

of #IIla thet phonetically are quite close tc¢ the phonetic
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reflex of %IIa in some neighboring non-Wu dialects, but
this leaves unexplained 8.SJ, 10.JH, the phenomenon of
#IIb > #IIIb, and why thes> two dialects should borrow
phonetic tones for these and just these words and not for
all *IIa words, or for words in any other tones. There
is also the apparent affinity in some dialects between *II
and the Stop tone. This association is another indication
that #I1I is a weak point in the tonal system towards which
the Stop tones could migrate with minimal influence on the
baslc system of contrasts. Note that the reconstructed
tonal values clearly explain these #I1I-%III, *II-Stop
affinities, but they do not explain why it is usually *II
that suffers at the expense of its near tonal relative,
or why the %III-#Stop affinity is so rarely exploited.

2.33 Evidence for Alternate Reconstructions

Two sorts of evidence support an alternate reconstruc-
tion of *ie for #%i#. One is the trace of a tWwo-vowel nucleus
in 10.JH and 12.YK, which seems to be related to the
s#ien,*iet/ian,%iat contrast. The other 1s the close

e - s ST
A Cii agadil puiaes

relationship between i and #*ia in S.Wa, w
llels the sien,%iet/*ian,*iat contrast. Moreover, if the
#u/#ou/s%o contrast is reduced to an *#o/*¥ou contrast, a

revised reconstruction of #ie for #i would make the simple

vowel system considerably more like the vowel plus glide,

“anal A
Hacsas

I pointed out the possible traces of palatal nasals
and stops in 12,YK above. Since 9.WZ shows %#ik > [ei ] ,

it may also be possible to posit a lack of a velar/palatal
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contrast after the high front vowels.:"2 Unfortunately,
the data is not conclusive since 9.WZ also shows an
¥l > [ai ] shift when on the basis of 12.YK, it would
seem to be # Ak that might come from a palatal stop final.

Though internselly Wu shows no clear evidence for a
final #-m, the close relationship of * ¢n to ¥on; the
diphthongization for #9n in 10.JH and 12,YK; and the fact
that there is & regular correspondence between the final
*pn and Middle Chinese %-m after #T »*TS and #K initials,
all seem to indicate that the Proto-Wu *¢in/*on distinction
may come from an earlier *om/#on distinction (with #*¢n
as *on after #P). In general, the same conclusions are

true of #* 7't and *ot, but there the data are less clear.
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l. Y. R, Chao informs me that Karlgren had similar views
vis-a-vis his Anclent Chinese,

2. I am attempting, by using this procedure, to follow
suggestions made by Sgren Egerod in a paper to the
First Meeting on Sino-~Tibetan Reconstruction, October
3-l, 1968, at Yale University. He pointed out in his
talk that this is the only way to ensure that we capture
all useful information for later comparisons. using
the reconstructions. As he put the point in question
here:

What 1s today's redundancy is very likely

to have been yesterday'!s fundamentals.
This historical position is equivalent to a full matrix
position in synchronic description, i.e., where there

are no- zero markings for any features and no redundancy
rules. *

3. In 12.YK, 10.JH and 9.WZ,1 the sources show [x ] for
[h] , but this seems to be & notational device
only. [x] is still glottel (ef. 9.WZ.2.3) phoneti-
cally and is structurally parallel to [H ] .

L. Mantaro Hashimoto interviewed an informant, one Li
Hong-de, from Penglal in Shantung and found the contrast.
His dats ghows that Ancient Chinese developed in the
followling ways in this dialect:

#§(g) > [Sul (F)  =g> (gul ()
%g > [su] (\;é:f;) xx > [qu] (B )

In addition, a report on the Pingdu dialect in Shantung
appeared in ¥ 5% & 1% ¥ # , Vol.2, pp.22-29, Peking,
1958, X F % $ 4 X Ik « It also shows the plain
dental/alveolar-palatal/retroflexive/palatal contrast.

5. ¥T¢%1l is distinct from #T¢%2 only in 3.CS where the
difference lies in the initial. The only plausible

R U SOy SRR 1 . R 2= ypmas
All1 101G U TOCUISUTUT Uy alOUIGLIgLj )y +5 ig=

versus #TG¢%, which would create a mnew initial series
with just one possible final. This seemed sufficiently
unbalenced to warrant designating the distinction in
the purely formulaic fashion chosen until the pre-
history of Wu can be clarified.

6. I am greatly indebted to Mantaro Hashimoto for assist-
ance in reconstructing these tonal values.

7. Exemples of 81l reconstructions and correspondences
are contained in three Appendices of data on which the
present work is based., Fifteen copies of these
Appendices are on file at the Phonological Laboratory,

University of California, Berkeley, California.
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8. Or none. I pointed out in Chapter I that this depends
upon the phonemicization used.

9. It is interesting to note that Y. R. Chao's report on
10,JH still shows some nasalized vowels for some of
these correspondences. Paul Kratochvil in a report!’
to the Chinese Linguistics Seminar, Princeton, on
February 3, 1969, showed on the basis of spectographic
analyslis that in Peking Mandarin when a final dental
nasal is lost in rapid speech, a trace of its presence
remains - in certain changes in the amplitude curve
of the vowel. It may very well be that some such trace
of nasalization is preserved in ccme of the dialects
where segmental *-n has been entirely lost. At any
rate, I am assuming that the 11.SX evidence supports
a ¥-n 2> vowel nasalization > loss of nasal series
of changes for all of the Wu dialects.

Mantaro Hashimoto informs me that in Mandarin a
syllable final -Vn when the retroflex diminutive suffix
is added loses all trace of the nasal, but when the
syllable final -Vr} is so suffixed, the vowel becomes
nasalized,

10. The two major obstacles to tone reconstruction to date
have been: a lazk of knowledge of the phonetic nature
of tones and a lack of experience in doing such recon-
structions. It was assumed in the past (c¢f. Wm. S-Y
Wang, 'Phonological Features of Tone,! IJAL, Vol. 33,
No. 2, April, 1967; pp. 93-105) and in The reconstruc-
tion of the Proto-Wu tones that tones ure adequately
described by specifying the pitch level and contour
of the base frequency; but Paul Kratochvil has recently
suggested that amplitude may be an important factor.
If that turns out to be the case, my reliance on pitch
alone in the reconstruction of the proto-tones, as
well as the stages of development for the dialects will
. have to be modified. But it is my conviction that
‘'we must try to do this sort of reconstruction for tones
a

in order to bhegin to gat sn ides of what tonal higstories

nmight be like.

11, Mantaro Hashimoto has toid me of similar phenomena in
other Chinese dialects.

12, Note the change of %%k, the Germanic reflex of Indo-
European %g, to #%c or ¥%#ch after i1 and ¥*e.
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Chapter II

Structural Dialectolog: and Wu
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3.0 Introduction

Section 3.1 reviews the theoretical background of
modern structural dialectology and posits a new model of
dialectal comparison. 3.2 suggests some of the theoretical
productas of this model. In 3.3 I present descriptions of
the modern Wu dialects; and in 3.4 I show their comparative
f«rule systems and discuss the relationships of the dia-
lects to each other. |
3.1 Dialsctology

- 3.11 'Dialect!

AThe term tdialect! has been used in a variety of
meanings. Dlalects have been specified as such on the basis
of such criterlia as: degree of mutual intelligibility,
genetic relationship, non-conformity to a language norm,
geographical separation of idiolects, different social
status of idiolects, and what have you. In order to avoid
these multiple meanings, Gumperz and Ferguson1 posited
tsuggestive descriptions! for three terms: variety, dialect
and language. These are as follows:

A variety is any body of human speech patterns
which is sufficiently homogeneous tc be anaiyzed

by available techniques of synchronic descrip-

tion and which has a sufficientiy large repertory

of elements and their arrangements or processes

with broad enough semantic scope to function

in all normal contexts of communication.

A language consists of all varieties which

share a single super-posed variety having sub-

stantial similarity in phonology and grammar with

the included varieties or which are mutually

intelligible or ars commscted by a ssrlcs of

mutually intelligible varleties.

A dialect is any set of one or more varieties

of a language which share at least one feature
or combination of features setting them apart
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from other varieties of the language, and which

may appropriately be treated as a unit on linguis-

tic or non-linguistic grounds.

Dialectology may be defined with these terms as the
comparison of a set of varieties that share a feature or
combination of features which set them apart.from other
varieties of the same language. |

Specifying the shared features in such a way as to
include some varieties and éxclude others within a dialectal
continuum may be theoretically arbitrary, but may have
extra-linguistic jJustification. The Wu dialect32 may be
defined as those varieties of Chinese in which the two
feature axes, voicing and aspiration, are required in the
representation of the initial stop series, i.e., the com-
bination of features that sets them apart from other varie-
ties of Chinese. This leaves out many dialects in Jiangsu
north of Shanghai that are in some ways like Wu and in
some ways like Mandarin. But the speakers of the varieties
within this definition accept each other &as Wu speakers
and_enjoy a high degree of mutual intelligibility. The
varieties to the north would seem to reoresent some sort
of transition zone between Wu and Mandarin; the best way
to study them is to analyze the core of the Wu area and
then to expand that study tc cover this surrounding band
of varieties. Ultimately, the only rigorous way to define
dialect groups is to specify the rules which will reveal
both the differences between .the dialects and their histori-

cal development from a common parent language. Then, if

& tree diagram were to be drawn showing the continuel
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branching off of various groups from the Ursvrache down
to the daughter Qarieties, a term such as the Wu Dialect
would merely be a name for one particular ncde in that
tree, |

In the meantime, we must first compartmentalize the
work artificially and then expand our knowledge of how a
linguistic area evolved. The only ultimate limits will
be that we lack sufficient information to push back furtner
in tims, or that we lack the conceptual and theoretical
tools to achiéve our aims with a particular body of data.
Thus by setting up small closed domains as separate studles,
we can determine with an ever greater degree of thoroughness
the synchronic and historical systems that have descriptive
adequacy for a diglect group, end can geain insights inte
phonological processes ln a microcosm that can be extended
to the macrocosn,
3.12 Weinreich, Moulton and Stankiewicz on Structural

Dialectology

In the past, dialect comparison was concerned mainly

More recently, there have been attermpts to study structural
dialectology, i.e., to compare phonological elements and
systems, as well as phonetic entities. However, Uriel
WGinreich3 pointed out serious theoretical difficulties
in this endeavor:
If structuralism were carried to its loglcal
extreme, it would not allow for the type of
comparisons suggested here; it could only study

relations within systems; and since in a perfect !
system all parts are interrelated ("tout se tient )»
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it is hard to see how systems could even be
concelved of as partially similar or different;
one would think that they could only be wholly
identical or different.... Structural linguis-
tics requires that the forms of the constituent
systems be understood first and foremost in terms
of those systems, since the formal units of two
non-identical systems are, strictly speaking,
incormensurable.... In other words, existing
dialectology usually compares elements belonging
to different systems without sufficiently stressing
their intimate membership in those systems. In
the domain of sounas, this amounts to a non-
phonemic approach.

Weinreich proposed the use of dlasystems to resolve this
problem, but he pointed out that:

Differences in distribution cannot be directly

inferred from a comparison of the differences

in inventory.

I-Icm:!.‘ac»n"L illustrated this problem of phonemic in-
ventory versus phonemic incidencs with ths fcollowing dia-

systems for the phonemic vowels of two Swiss German dialects:

iexgm~r~va xo~oxuxUxo>
LU,AP

Thus, in terms of phonemic inventory, the dialects appear
to have exactly the same vowel system. But, if lexical

corfespondences are taken into consideration; the diasystem

becomes:
zaz s ) w -
~ ~ ~ ~ ~ ~ ~ ~ D
1u,ap// 10,1 €1,2™ €57, 95701,2 Y,1 %,17°1,2 q/

(where the subscripts indicate corresponding phonemes at
specilfic vowel heights), and the two vowel sysiems seem
to be almost totally different. Both diasystems, Moulton
asserts, give an incorrect picture of the actual dialectal

relationship between LU and AP.
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In a similar vein, Stankiewiczs notes that

Extreme formal structuralism questions the

possibility of comparing parts of systems

on the ground that patterns are closed and

unique configurations.
To resolve the difficulity he suggests that super-systems
be devised for a dialect group on the basis of the distinc-
tive features common to all the varieties subsumed under
it. Dialects can then be seen as continuous in that they
all share the use of certain features, and as discrete in
the way they utilize them. Each phonemic system is deter-
mined only by its own internal relationships, but the
axiomatically defined distinctive features sare directly
comparable from system to system. However, the assigrment
of features in each dialect 1is in part motivated by such
systemic criteria as distribution, alternation and natural
classes, but also in part by phonetics. Ana it is the
phonetic aspect of the features which makes them comparable
and the dialects continuous, not the systemic aspect of
how particular features are used. Stankiewicz stlll has
not solved the problem of identifying systemic units across
dialecis,
3.13 A New Model of Structural Dialectology

If we restrict ourselves to studying genetically
related dialects, the new model of phonology proposed in
Chepter I will avoid these dilemnas., The problem of !liden-
tity! disappears when the lexical level for each dialect
coincides with the reconstructed Ursprache. And, since
the lexical items are identical across the dislects,
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differences in inventory versus incidence cannot occur
by definition.

It should be observed, however, that the reconstructed
Ursprache is no more a systemic level than the synchronic
lexicel level. It too represents chance preservation of
contrasts of various time depths. The diachronic variation
of the dialects is in fact perfectly parallel to allomorphy.
Just as in a synchronic description the underlying Tfomm
of a morpheme is revealed by its alternate shapes in various
strings, so the reconstructed morpheme is the underlying
form that is revealed by its alternate sheapes in various
dialects., Using Gumperz! térm 'variety! we may coin the
term tvariomorphy! to cover this phenomena. 'Allomorphy!
will be restricte. to mean alternate shapes in one variety;
variomorphy will include alternate shapes in different
varieties, whether that refers to style, social dialects
(sociomorphy), or geographical dialects (geomorphy).

3.2 The Functions of Structural Dialectology
3.21 Phonological Plausibility |
. 6

In o recent anrntinle

Noam Chomsky poinﬁed out the

need for theoretical constraints on rule content:

A general theory of rule plausibility is clearly
needed as a supplement to the theory of genera-
tive phonology,«... This matter leads us into

an entirely new and relatively unexplored domain--
namely, into consideration of the system of
substantive (not formal) constraints on phono-
logical rules,...

One function of these plausibility constraints is to eva-

‘luate alternative formulations of phonological systems.
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Thus if a language to be analyzed on the basls of the
syllable has two nasal syllable finals, namely

r~

[21] (al
there are at least two alternative phonological descrip-
tions:
Systematic Phonemic Rule Systematic Phonetic
A /el Ian// an>T [an 1,0 @]
Be /13115 118 1/ 3 >on (201,10 &1

Most linguists would prefer analysis A because the rule
in A 'makes more sense.! This preference rests in part
on intuition and in part on some notion of linguistic
universals, i.e., plausibility.

Chomsky and Halle's marking conventions are also
available for use in evaluating alternative phonemic systems.
If a language has a mnasal prefix that always assimilafes
to a following oral stop in position of articulation, the
preferred representation of the nasel at the systematic
phonemic level would be as a dental nasal. But there is
also. & need for an evaluation metric to choose between a
conmplieXx pihonenic inventory and fewer ruies and a simpile
phonemic inventory with more rules. Several of the Wu
dialects contain phonetic finals of the following shapes:

A, [i#] ([y#1 (w#] [in] (yan] [wuen]

[ @a#] (@]

wa?
J"'

re—
1=
[
-~V
bt
L]

§

—d
r—
s
=)
o
-V
——

[aT])
and they do not have the forms:

w% [yn] s [un) s [4T7] 0 s [y?) 0 s [uB )
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The marking conventions'would consider a uniform
B.  //i#,in,iP // //5#,y0,¥T //  //v#,an,ul //
/o, om0l //
aystem as more highly valued (cheaper) than the occurring
phonetic system, A, They alone do not weigh system B
plus the rules
1. L > 12/ 7
2o 3y > yo/__n,7
3. u —» u3/__n,7
e an => a
against system A. Thus the notion of rule plausibility
must be extended to include the notion of !'occurring at
allt! as well as toccurring in what form.!?
The comparison of geomorphical P-rule systems ccts as
Just this sort of constraint on rule content and underlying
system. The principle is that the rule systems of related
varieties should be a similar as poséible in both content
and order. By meking the rules similar and therefore. more

plausible in content we can continually improve the recon-

atmintald mnhanAalacro__rra ama In affant trasntin
S VALY DUN FRUTAT R TTR LN mee Yo e TV ST oSS

the proto-
forms as phonologically plausible ones. By increasing the
similarity of ordering we are making our statements about
the timing of various changes as plausible as possible.
And we are led to avoid writing ahistorical rules for any
given dialect. This clarifies why complementary distri-
bution must be treated with care--it ma§ lead usg into
writing mechanical, artifactual statements that may turn

out to be both implausible and shistorical.
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An additional result of this procedure is that it
becomes very unlikely to posit a 'rule reversal.! Wang
has shown the possibility that as time goes on and a change
becomes more widespread in the lexicon, it may happen that
a historical rule of fhe form
A > B
will be more economically stated as
B — A
in some late synchronic grammar. In other words, at some
point in time, the few remaining cases where A has not
changed to B may appear to be the odd few that require
a rale as opposed to the regular majority. By comparing
phonologies, however, it becomes very unlikely that the
direction of a change may be obscured bﬁ later develop-
ments, i.e., to posit the complement of a plausible rule.
An example of this occurred in the 9.WZ tone sandhi presented
in 2.23. If the modern value for tone Ia (lli) were taken
as basic, we might posit a rule
Iy = L2/in certain tone sandhi environments
Since comparison of the dialects revealed that the under-
lying form was probably L2, and that a rule 42 > Ll is
historically correct for 9.WZ, I posited instead rule IIla

(p. 96),

which is essentially the cor

which is, presumably, the plausible rule.
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3.22 General and Specific Constraints on P-Rules

As Wang has pointed out,7

changes spread through a
lexicon gradually by hecoming more jzeneralized in applica-
tion. In addltion they tend to accumulate so that the more
time elapses, the more change occurs both in inventory
of phonological units and in the lexicon, To the linguist
it appears that, through rule collapsing and through maxi-
mizing rule application, related simple changes are combined
into more complex rules. But each variety doec this differ-
ently to some extent, so that by comparing the dialectal
phonologies, 1t is possible to break down the more complex
changes into simpler ones again. In other words, the
P-rules can be rewritten to cover simple sound changes
that, when arranged in a chain, reveal the cumulative effects
of a given complex change.

Two examples of this phenomenon from Wu are worth
examining at this point. The proto-fingls #len and ieu

have reflexes in the dialects indicated as follows:

*ien *ien #ien ¥ieun
A
1.5Z2.1 I i"y 6,SHS i i7d
2 il iy T7.dD ie y
2.WX iI iow 9.Wz2.1 1 iau
3.CS iE iruw 10.JH ie iu
5.HM ie 17w 12,YK i9 iau

From the comparison of the individual dialectal systems,
we can derive the following plausible chains for these

two finals:

i .
>{11 > I
iE
s#ien > ie > {
- tie
> 19
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#ieu > idy > j_dx> y

> iau
> i%u 17w
i?
> iu
iau

#ien loses 1its final -n and then the head vowel raises
with subsequent monophthongization or lowers. #*ieu becomes
a more natural cluster by lowering thé head vowel, backing
it with subsequent loss, or by rounding and fronting the
entire cluster with subsequent monophthongization. The
interplay of P-rules and D-rules should be noted in these
chdins. This will be discussed in the next section.

This concept of a chain of rules has the appearance
of being uneconomical., A rule of the form ¥*lien > i1 would
presumably be more economical in some sense than

#ien > e > iI > I > 1
The dislectal evidence supports the following hypothesis
to cover such situations: Where no evidence is available,
the rule must be formulated as *ien > i , but that
timplausible’ rule is to be regarded as a schematic abbre-
viation for a chain of plausible P-rules, each of which
covers a change in the binary value for just one feature
at a time. For example, in the case of *ien discussed
above, the loss of the final -n might be just the change

[£ segment] -> [~ segment]

On the basis of these considerations, we may propose
one type of plausibility metric as follows: A P-rule can
change only one feature value at a time, but several rules
on the same level can apply to the same segment if all but
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one of the rules applies to some other segment as well,
i.e., rules can overlap but not completely merge. (With-
out the restriction the principle would be vacuous.) The
marking conventions as linking rules can also apply to the
same segment without destroying the principle. It now
seems to be true, in fact, that the linking rules derived
from the marking conventiéns in many cases delimit a plausi-
ble chain, and that in any given change situation, a lan-
guage may change along the path described by the linking
rule but may only go part way. In other words the linking
rule specifies the direction of change in manyvcases, while
the specific rule for one language may just block the
chenge at somé point along its trajectory. Extensive
research, especially in dialectology, should make it

" possible to establish a class of those features which may
change their values in which co-occurrences with other
features. Evaluation of alternative rule formulations
will take the shape of establishing which set of changes'
1qa§s from the known input to the known output by the most
economical route {least number of changes) where each
change occurs in the set of all possible changes.8

Two specific evaluative criteria that I would like
to propose on the basis of the Wu material are as follows:
1) The mid-vowels [e] and [o] may diphthongize., If
they do we expect to get [ie]l or [ei]l <from [e]l ,

and [oul] or [uoc]l from f[eo] .
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2) The optimal affricate is non-diffuse and tends to be
[£# sharp] as well ( [t¢g) ). The next least marked
affricate is the diffuse, dental [ts] . If there
is a non-sharp non-diffuse affricate, it will tend to
be the retroflex [tg]l , i.e., [£ flat] . Finally, if
a language has utilized both [#£ sharp] and [£ flat] for
the non-diffuse affricate, it may also have a
[: gilzzp 1 affricate; the alveolar [tSl .
- diffuse
3.23 D~Rules and Structural Dialectology
D-rules provide useful procedures for analyzing and
describing phonetic shifts, i.e., phonetic as opposed to

phonemic change. Postel represents the relationship ex-

pressed by D-rules in the following way:9
Phonological Feature F, £ -
1 m A
Phonetic Feature Fi 1oo.o-ooooooon

With this model, phonetic shift can be expressed as the

movement of the arrows over the range of numerical

values.lo

-

Moulton has descrived a disiect comtinmuwa in Swil
land in which geographical variation in the phonetic height
of the phonological mid, long vowels can very roughly be
deplcted as follows:

Dialect A Dialec
—f

—
”~n =y, 3
(o] S A

tB Dialect C
f

ol
ol

-—
-
-

i

<
Identical systematic phonemic and new phonemic mid vowels

can be posited for all three dialects. The D-rules,

however, would be a:. follows:
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Dialect A " Dialect B Dialect ¢

~
e

!

€y >
And it 1s readily apparent that they very neatly express
the gradual shift,

In one of the Wu dialects, 9.WZ.2, there are two low-
ievel rules of the form

S> us g > i€
However, the finals /u=>/ and /i€ / show a large range of
phonetic values, [u>] cen vary, depending on the
context, with [2 ] , {o2] , and [Us] ; similarly,
[ie] can vary with [g ] , [e€] end [Ie]l . 1If

the rules 2 > u> and € > i€ are considered to be D-rules,

PN

Phonetic Uo uo € eg I¢ ig

they become

Phonological

It seems likely that this represents a D-rule with an
unstable arrow--one which has recently shifted a great
deal.11
It turns out, however, that this illustration provides
evidence for the effects of D-rules over time. Due to the
fact that ordering requires that the rules be P-rules, the
variation in the modern dialect merely provides evidence
thaet the change represented by the g-rule is the result
of gradually accumulated phonetic shift. We saw in the

discussion of the developments affecting the final #ien

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



121,

above that whereas some dialects even today show that a
phonetic shift of the form %#ie >1I is still only a D-rule,
in 9.WZ, again, the shift has become antecedent to a phono-
logical change ¥%ie >i , and Lere the dialect preserves

no present day alternation to show the shift. The change
#4y > y in 7.JD for the final s#ieu illustrates exactly the
same phenomena as evidenced hr the results in 1.SZ.

Another case of the same sort occurs with the following

finais:
el ¢al #an
1.52 E E B
3.8 E £ -]
6.SHS ) € €
70JD ie e £

The repcrt on 6.SHS, in fact, states that there is some
sub-dialectal variation in this area for various speakers

as follows:

¥el ¥*al 3tan
I e 3 € (6.SHS above)
II e E €
II1 3 3 13
IV e e £

#el —> e —> le

E
N
¥al — 327 > €

—

By dialects, the following portions of the chain apply:

1.5Z xei—>e ~— 3.CS #ei>e —
#ail 5 / *al 5
-zi-a.n} € *an% =
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6.SHS
I #0l > e ' II ¥el—> o
#al € -u-aj_.—-—ée/
¥#an #an —E
III #ei—> II %ol >
e e\E I e - — e
#al drai
7.dD #el-—re—>1ie
*ail > E
*ai)

This 1llustrates how D-rule shifts accumulate in time to
produce phonological change and how dialectal comparison
reveals the processes involved.
3:3 The Wu Dialects
3.31 The Dialects

The sites covered in this study are shown on the
following map. Below is a list of the sites with their
Chinese names:
1.82 Su-Zhou-Shi :’ﬁ»l;i; 8.8J Song-Jiang A3z
2.WX  Wu-Xi %% 9.MWZ  Wen-Zhou @M
3.0S  Chang-Shou  #3% 10.JE Jin-Bua 2%

\2

.0ZS Chang-Zhou-Shi‘Z¥{% 11.SX Shao-Xing %2 3X

5.HM Hai-Men 36P§ 12.YK Yong-Kang K2
6.SHS Shang-Hai-Shi X% % 13.WL Wen-Ling 734
7.JD Jia-Cing % z
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ZHE JIANG
*10.,JH
*12.YK
13.WL
. -\./"’
Q .‘_-_IZ &-
7 ~
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3.32 The New Phonemic Systems

This section presents a descriptive comparison of the
new phonemic systems for the 13 Wu dialects in this study.
3.321 is concerned with the initisels; 3.322, the finals;
and 3.323, the tones. In all three cases a more meaningful
and rigorous comparison must await the development of a
theory of paradigm.

A declmal number after the site designation refers to
a sub-variety within the dialect. The bibliographic sources
for the dialectal data are listed for each site below.

Site Bibliography
Item Number

=

S

)

] [ ] L] L] ® [ ] L 4 L ] L ] ® . ®

N N

| o

GS'ozeoiééctoooo'

L0
K1
2WK-8.ST 4w o e o s e e w s 1
GuHZoL o o o o o o o o o o o 14O

O HZ.2.3 o o o o o o o o o o 27,28

10.JH
Segmentals ¢« ¢« o« ¢ o 0o o o 26

TONOGS o o o « o o ¢ o o o 2
J1eSX o o o o o o o o o o o 23
12,YK o o o 25
13WL 4 ¢ o o o o o o e o o 24

o
o
*
°
L]
>
]
[ ]
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3.321 Initials
All of the dialects studled have at least the
following initlals:

p t ts t¢ k T/zero
ph th tsh tg¢h kh

b d dz g

r 8 ¢ h

v z ]

m n

we

n
1
except that 10.JH lacks the two initials, [A] and [ ]

- - 2 T o mv o ©ommand 2 dala
hieac 1t shows words with

2 - — -2 — - - - e
1t does retaln traces -of them 1

(o}
ck
<t

the zero initlial in lower register tones.
1.8Z, 6.SHS, 7.JD and 8.SJ have just this system.
All of the other dialects except 2.WX add [dz] to
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this system and 4.CZS and 9.WZ.1l add just that. 2.WX
shows a retroflex series ( [tg, tgh, g, 3] ), as does
3.68 ( [tg, tgh, g, 43, 7 ] ). The source for 1.S52Z.2
states that some older speakers still retain a retroflex

series in some words. For example:

Older Younger Older Younger

Speakers Speakers Speakers Speakers
g; tsee Wl  tsa Lk 1% san b san Lk
¥z tga bl  tsx WL 4t 8 21 Ly san Ll
3= s 52 smx 52 A tstay Ly tstan Ly
24 g®= 52 sa 52 % tgton lh ts'an UL
F tsm 52 ts® 52 44 zan 13zaq 13
53 tg® 52 tsk 52 & zan 13 zarn 13

In all of the dialects except 12.YK and 9.WZ.2.3, the
palatal affricates are to some extent in complementary
distribution with the velars. In 5.HM, 9.WZ, 10.JH, 11.SX,
12, YK and 13.WL they are in complementary distribution with
the plain dental affricates; hence these dialecta also
add [z ] to the overall system. 12,YK has an additional
initial series, [cy chy, F 5 ¢» J] which is in comple-
mentary distribution with the velars., The detalls of this
complementary distribution are as follows:

1.SZ, 2,WX, 3.CS, l1.C2S, 6,SHS, 7.JD and 3.SJ show
palatal affricates before the i,i-,y,y~ finals, [n] and
velars elsewhere. 1.5Z.1 has just the palatal (not dental)
affricates [tg, tg'] before one final, [ia ] , and it
loses [A] before the i,i-,¥,y~ finals. The rest of the
sites in this group have [Hh] in all cases. 10.JH

operates in essentially the same manner except that [n ]
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remains [n] in ail environments and the dental affricates
elternate with palatal affricates before [y#].

S.HM!'s palatal affricates are in complementary distri-
bution with the dental affricates, as well, in the same
environments, i.e., i,i-,y,y- finals show palatals; [n],
dental affricates and velars occur elsewhere. 1ll.SX is
similar to 5.HM except that it has no y- on-glide finals,
and except that it shows [7Syl but no [Ky]l.

The situation with the other dialects 1s somewhat more
complex. 9.WZ,1 shows palatals before the i,i-,y,y- finals,
but [n] and velars before [y#], as well as elsewhere--
there is no [TSyl. 9.WZ.2.3 have lost most i- and y- on-
glides. As a result of this and other changes, the palatal
affricates contrast in many environments with the velars,

dental affricates, or both. For example:

9WZ,2 tai tgie kie
-- ey ky
- tei ki
tsau tgau kau

but only: -- teyo -

Thus for 9.WZ.2.3. the palatal affricates must be said to

FetRaloe D2

be contrastive at the new phonemic level.

12.YK's palatal stop series is in complementary distri-
bution with the velars before the i,i-,y,y- finals; the
pelatal affricates (including [n)), with the dental affri-
cates plus [n] and [# ] before the same finals.

In 13.WL, the palatal affricates are in complementary
d<stribution with the velars before the i,i-,y- finals

except as noted below (the data are not clear with rsspect
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to [y#]), and the dental affricates plus [q ] before
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i1,1-,y,y-. The dental nasai appears as such before [i#],
but only [R] oceurs before the i-,y,y~ finals. There are
three finals with i- on-glides, i.e., [ie] ,[i€] and [177],
that occur after velars only (not palatals) and there are
no [e] , [ €], [ 2°] finals after velars.
5.HM shows some voiceless [h] irnitial words in the
b allotones; these are in complementary distribution with
(8], namely, [®)/__1,i-,y,y-,u-, {h]/___elsewhere. 6.SHS
and 8.SJ have some speakers who show [f£h], [vf:vh]/____[u]
and [hu-]>[f], [Au-]>[v]. 11.SX shows alternation of [f]
end [v] before [u]. 1ll.SX also shows free variation of
[dz] and [2], [d%) and [z].
3.322 Finals
Unlike the initials, comparison of the final systems
and tone systems is extremély difficult without a theory
of paradigm. Some general descriptive statements are
possible but for the most part I shall simply list the
new phonemic final systems.
All of the dialects show the simple vowels
i N S u
a o )
except that 5,HM lacks the [i1]/[y] contrast and has

only [i]. Note that [o] is [uo] in 5.HM
and 7.JD, and that [u] is in complementary distribution

with { 7u] in 1.82, {ul/F__, [ #ul/___slssv

Dialects 1.SZ2-8.SJ have [ia, ual. 9.WZ, 11.SX and

o]
o

!

13.WL have [ia, ua}. 10.JH and 12.YK show [ia, Ea, ué, dajl.

In addition 1.SZ shows [ia] and 3.CS-8.SJ show [ua].
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Various subsets of dialects also show [&, ie, uojand
[, 14, y¥, ugd] type finals, but no dialect shows more
[¢] then [e] finals and several show more [e] than [&]
finals.

Some historically related finals pattern rather neatly
in somé of the modern dialects:
Mid Vowel plus -u: ,

e‘Y, 1d!’ Y, iY Tu, ifu 1, ip 7u, iu

=
o

1.1 1.2 2351195  6,0,11
12

Low Vowel plus -u:

2,1> A HiA au, iqu au, iau
355,6,1 2 4 9, 10, 12
8,11,13

The complete open finals systems are:

1.82 2.WX
i Yy Z,qa u i y 2,a u
e g o e o
a a a A&
ia, id, ia ile, 1, in
ue, ug, ua ue, ua
Ta fu, 1Pu

for .1 add: I, g‘Y, idY el

for .2 add: 1e, Y, iY

NR: u/P
Tu/ " _elsewhere

3.CS 4.CZS
i Yy F,u i Yy 2,u u
e T o *r o
a a o a aQ
ie, i, 15, 19 ie, i , i7
ue, ua, ua, ud ua, ua, u?
fu, itu Pu, ipu, au, iau

ai, uai, ei
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5.HM 6.SHS
i & u i Yy & u
e ] 5 Y
a Q e ¢ T o
a o O
ie, ia,, 10
ue, ua, uo, ua. iea, 1%, i
4 ue, ua, ua
ei, uei, ai, uai
Tu, ifu
7.JD 8.38J
i y ) u i y % u
m e 4 m o
a a. S a Q o)
ie, i@, i> ia, i, 12
ue, ua, uo, ue. ue, ua, ua
A ]
9.WZ.1 9.Wz2,2.3
i y & u i y & u
e d o e ¢ o
E A > € A
a a
iu, ia, i¢ ia; i€
ua, ud ua, ud
yo, y2> yo
ei, al, iai ai, iai
au, iau, 7u au, iau, eu
gy for.2 add: ei, dy, qu, uig
for.3 add: w, y9 , uge
NB: u> /Cons. less NB: Some speakers in .2 keep
TS,n #an >€ >e¢g distinct from
2/ elsewhere #iaviA >ig
10.JH 11.8X
i y ] u i Yy E S u
'L o e o
a a ® o
ie, i8, ia, 1u je, ia, i% , 1o
ua, ua, uf ue, ua
T¥ » JO

au, iau, % u
el, uei, ai, uai
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12.YK 13.WL
i ¥y E T ) u i Y & W u
. n e é 0] o
a € o)
v - a
18, 1a, 17
ug, ha, uf le, 18, iu, ig , 12, iM
Yya, v9 ua, uo, ug, ue
Y
ai, uai, i, upi NB: 1e/K only; e/ elsewhere
au,_ iau, %u, i?u 1€ /A _only; €/___else.
NB: o, 1’3‘ » ¥, ¥7, Yo i /P,T¢ on.y;
only in tone II and 4 /r,75
only from *#Stop
The core of the nasal systems is
n. -
1,).1-13 un $10,13
73:1-13 on: the rest
18, ian : 1,2,5-13 on,%; uanp, uld : 1-8,11
%, an 0103002013 ioy’: i-8, % ’
ua, uan : 1-3,7,9-13 yon : 9,10,12
yup ¢ 13

A1l but 11.SX have [u')‘g]. Some sites show high front
rounded nasal finals:

n: 1.1, 13 n: 2,4,10
In: 8 Y¥n: 1.2,7,12
The complete nasal systems are:
1.8Z.1 1.82.2
in in
Tn o ~ ™ ©
an o 2 T,N
ian; ion ig, io ~
uan , upn, uo.m usa, uyn, w
T
2.,WX 3.CS
in in
v T 0N ~ 7100
a o (-3
ia, io , i®, ion
u'é': uq?n, ua oY 4 s UYn
yn
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in
4n on
a.f
ion, 1o
ugn, ual]
Yy Tn
6.SHS
in
z 7”1&“1
1€, ion
utL, ufn
8.8J s
n 91
'a-' ’rl’! a’or]
:la 1o
’ 3"[]
lo.JHi
n u
n '1
an
iaq

uan, upn
yan, yon, y¥n

12.YK
i
o
L I
ia.rl
ugny, uan

yan, yo, y¥q.

132.

5.HM
in
T™n or]
ia, icn
ufn, ua
T.JD
in
i, 1
ua: u%?, u’rr]
TJ‘Q
9.WZ
en °n
&n

ian
for .1 add: yo
for .2.3 add: uap , ( ,OQ

ll.SXi

B A I T
6
a1

‘7"] /___ ~elsewhere
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The basic stop final system is:
i? /ie? /ip7 : 1-13

p?: 1-8,10,11,13 of : 1-3,5-13
io? : 1’3’5’6:7:8:9
yo? : 10,13,(12)
is? @ 2,3,k
a? : 9,10,11,13 ol : 3,4,5,6,7
ial : n iar; "
ua’t : " »5 uar: 3,4,-,6,7
both: 1,2,8
The complete stop final systems are:
1.52 2.WX
P _of ? oor
ar 7 ar at ¢ o7
ia},io? , ia? ia? , ie? , ia®, io7 , i’
ua?, uyp ua? , uP? ~
yo? TPre
add for .l: i77P /T¢ in? /T¢
iv?_ /p,T,TS__ iet /P,T,Ts___
add for .2: i¥? /T |

¢ ___
ie? /P,T,IS

NB: For 1,SZ and 2.WX, % niakepiaP , #niak>nia? , and
this is the only occurrence of [ia? ].

3.08 L.CZS
37 of [
af or ot
1P . 10? _ 127 . 107 19?7 . 1a?,. id7
uwo? , ua’? uPr, u?

NB: afis a recent merger of y?
CL? and a? .

«HM 6.SHS

5 " of 47 of
& af o’
iv?, ial, io? ip?, 1a?, 107
ua? uT?, uat
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7.JD 8.8J

47 of P of
ot o7 g,? o7
arv
ie? 9 iO? ? ia-’? —~
ua? , up? io?, iat , 1e? , 137, iaf
: na?y , u’?
yeT
1e? £ 197

s % piskenia? , #niak>nial
a?xd thjrg- 'chc,a only o?icur-
rence of [1aT]

9.WZ.1 9.Wz2.2
i v u i v u
Y e S o
e é o a
a
ai, el
iu, ia, ic ia, iai, ua} /7 __only
ua eu, MTu
yo
ei, iai w/P___
Tu eu/T¢
Tu/T,TS,K___
u/l’S’Z_
?u/___elsewhere
ie /1___
ia /___ elsewhere.
9.,WZ2.3 10.JH
i y & u ir
e g ) Pt of
a ar
ai, eu, y0, i€ , wo iaz ’ iéz .
ia, iai, uaj /7 __only Ut o UAT » Wi
Yo? » YT
eu/T¢
w/ ~elsewhere
- 11.8X
i€ /1___only of 47 7 oF
u> /P___only &;’
a

je? , iol , 147 , ia?

1wa? na? . ndy
- g Wy P T b

uap , uR’”
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12,YK has no stop tone class of finals, but some finals
occur only in II and come from #Stop, as noted above.

13.WL
it y?
g?r T of
at
ia? , iw?
ua? , uwo? , uP?
yo?

3.323 Tones
Besides the stop tones, six of the dialects have just
two or three sets of phonetically paired (High register/

Low register) tones:

Level, Falling, Kising 8,9,11,12
Level, Falling-Rising, Rising 2
Falling, Rising 7

Two other dialects have one or two pairs with one tone
left over:
Rising, Falling-Rising, # High Level L
Rising, # High Falling 6
Three dialects have one pair of tones, one triplet of tones
(High, Mid, Low) with one tone left over:
Falling (2), Falling-Rising (3),# Low Rising 3
Falling (2), Rising (3), £ Low Falling-Rising
Falling (2), Falling-Rising (3), £ High Level 10
Finally, two dialects have Just one pair of tones and
three odd tenes:
1: Falling, £ High Level, Low Rising, High Falling-Rising

13: Falling, £ High Level, Mid Level, Low Rising
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If 3.63, 5.HM and 10.JH are re-analyzed so that one
member of their triplet tones is paired with tkeir extra
tone, they become:

Falling, Falling-Rising, Rising 3,5

Falling, Falling-Rising, Level 10
Similarly, if the data in }.CZS and 6,SHS is taken to indi-
cate the disappearance of the odd tonet!s Low member into
one of the other pairs, it can be said that their systems
point towards the pairs:

Rising, Falling-Rising, Level L

Rising, Falling 6
As a result all of the dialects except 4.CZS, 10.JH, 1.SZ
and 13.WL show evidence for at least two pairs of tones,
Rising and Falling. All but these same dialects point to
one' other tons, namely:

Falling-Rising 2,3,5

Level 8,9,11,12
Since l4.CZ2S and 10,JH show both of these and lack elther
a Falling or a Rising tone pair, we might assign one of
their Level or Falling-Rising tones to the missing Rising,
Falling members, and we get:

/ Level 8’9’11’12\

h,10, (1)
“\\Falling- 3,5 T
6,7 Rising il

Rising, Falling,
S~ W
1.SZ appears to operate like l.CZS and 10.JH only even less

clearly, and so it is listed after li.CZS and 1C.JH above

in parentheses.,
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In almost all dialects, the Stop tones are simply
High (5) and Low (2), or High and Low Rising (9.WZ.1l, 11.SX).

The complete tonal systems are as follows:

VL ne s s? 2 P
3 1
13 31 237 :.1 f% %gS 3%3 g?
27 .2
3.CS 14.C28
42 423 534 57 4, 45 534 57
13 31 213 2¢ 213 13 27
S.HH 6OSIIS
h2 23 34 57 42 34 5°?
13 31 213 27 13 27
7.JD 8.8
h2o 34 57 e 4y 34 57
31 13 2°7 31 22 13 27
9.WZ.1 G WZ.2.3
45 53 23 Yy 45 53 323
31 2 22 12 31 23 22 212
10.JH 11.SX
Ly 435 53 57 y2 L5 L4t 457
213 312 31 2127 31 23 22 237
12.YK 13.WL
Ly 45 53 Wy 42 55 57
22 23 31 31 13 27

3{u.Comparison of the Wu P-Rule and D-Rule Systems
3.41 Flow Chart

The following flow chart 1ists‘the P-rules and D-rules
for each dlalect for each of five Chavian levels of order=

12 The tonal P-rules are shown on a separate chart,.

ing.
I have eliminated from the chart end lizted separately
any rule in the dialects that is rare and sporadic in
occcurrence, or that would suggest an isogloss supported
by just that rule. The symbol " means that the.rule to

its lef% is repeated in that dialect; i.e., it indicates
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horizontal, not vertical, repetition of content. The
parenthesized rules are optional in application. The number
to the right on each line of rules has the sole function
of ldentifying that line of rules and will be used for the
dialectal comparison in 3.L2.

The method used in constructing these phonologies was
essentially that described by Gumperz and Ferguson.13
First the P-rule systems for each of the dialects was
constructed in isolation and then the P-rule sets were
compared., To the greatest extent possible rules and rule
ordering were made to be siwilar for all of the dialects,
and an attempt was made for them to share as many ruies as
possible, In this way the phonologies became more and
more comparable, but they remain essentially internally
motivated. |

The flow chart allows for rather exact and precise
comparison of the similarities between the dialects, There
are several problems with ordering that should not be
regarded as definitively resolved in the chart. For example,
with respect to palatalization, it was found to be expedient
to put all of the palatalization on cne level, but 9.W2
with its palatalization of [h] before [4] and 13.,WL with
its palatalization of the velar and dental nasals before
certain finals both provide some evidence that palataliza-
tion for those two dialects has begun to be pushed
Level IXI., The shifts in 9.W2 of [Ki] and other forms to
[TS1 ] would seem to support this possibility. But the

evidence, though suggcstive, was not regarded as conclusive,
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In another case, 9.WZ shows the two ordered rules:

l. *u> en

2. eu > au
whereas most of the other dialects have ohly

Tu > eu _ or eu > <u

or both. However, it appears that the rules in 9.WZ must
occur in Level IV and III, respectively, whereas the rule
in the other dialects comparable to 9.WZts rule l. should
cceur on Level III, It is assumed that this kind of anamcly
in the phonologiles haé not received its full explanation
and it will be investigated further.
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Level V P-Rules

~ N o =

.oz

i
9 /D<e®
“o/up < lv
2T

soTay~d A ToAeT ON :Q-T £300TeTd

u n/D<y

T SI/10T < ne

9 0/ b<®

(T 1/% & < 30)
gee’

us ‘e
¢ O..»\ ¢ U8 ‘1o
/AT < nginyg

-—as

- _..:Bo < MOT
T
I/N9T < Mo

"m.o.ﬂo

1 g
1 ﬁhw\e < ®

seoTn)
a0 f ¥V

ud < Uvn
Y A Qv
6

a4}
A n)/v<s

..Il.o\.ﬂ_.ﬂu < G(
el

ah <AV
ul, < m._<
=
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Level IV P-Rules

9 ‘ 0
.l.f . TS’TQ—_# i > e/ less l‘_#
1.2t
ST = oo
ou > 4y/TS__
au >¢ , qu>d T > o/P_n

8,2, N>V T >o/P__t

ar.] > El) ’ C‘ui]:'» Gi‘l -
ua > a/_r] a > a/u_x;
ia > o/T,T8,h # --
P -

ia > o/T¢_#

iaz‘ ATLEE ==

> %
.3: %/%g,%gh,dg #
ia > 2/tg,tgh,d7 #

ia > /k # "
k,h

i > /e? 1

an amﬁ’Yl

T > el

ie,e > i/__yJ

_ - (1> e/7__Xij
ieu > iu/Clites-s_ ieu > iu
A >/ kA >'¥‘/_r3,k
28 n
io > o/1,TS__k 3419;;-‘_’3
-- 1> 8/0G__#
2l,32 > % n

12
1"
"
" > o/C_n
T >o/kK_t
T > e/eise__t
T/u_t
e > a/u n
?
?
1]
i> e/ __k
1
?
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Level IV P-Rules Continued

LT
9t
St

1t

€T

ct

11

0ot

L-T
ooz

u 1)

u ssoT &
- \50 < NOT

u le...x\ D < ®7)

# /e <e1 (§ W o's <) # /e < BT

#

Ty edegrfusseTy
/0o < Mot

b1/ v <

€

nef €s0T

u

]

u

A /D1 < b1
T /% < 2F°1%
¥ di/s <%

yssesTi/ € <c T
el— ¢t
R mmo.ﬂc\M <ot
xel T /< v

—UssoT]
. ma\:c < NBT

xl.m.mwa T < 0’}
> AV hi/e < ¥
cll 5z . ¢
sseo/ ¥ < °F°°

—
( Wa.uﬂ..m\gw < UBT)
(# 3/ D < 31)
12

H
# DI/ <®

I
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Level IV P-Rules Gontipued

LT
9T
st

T

€T
ct

It
Bll

0ot

(3 30T% 850T)
11

Geo O O

20"/ 0< v
T /0T < mey

w

—_ oa
r mmoAO\ﬁ < OF
(& *9819)
Yy/us < w3y

2

Cre

4

A /D1 < Th1
T /% < 2%°1%
# di/¥ <%

gesoTy/ C «<ct¥

-_ X ct
ael csoTy 0 < of

el " g e v

— O-H. Ty

T egerp/°F < °°7
x.mo bI/® < 1

u mmowo\ﬂ < 0% ‘e

(— S < wr)
(" 9/8 < 37)
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Level III P-Rules

o

| 10
o : e > 1e/ (P)__k
i TS
Tlessl

‘. P,T #

e > el/pg mg

i>3y/__»>

i>e/___ r],k

o> i/h__#

uvn > on

Ei:> ou/l,s,z___ k)

5%; ou/T,TS, _k

.1.2:

f,v > h,h/__ on,d --
f..‘:j":r) h,b/_ o n»ds at

o>u/i_k

1:

° Tless 1
u/Pless nr———}:

K

22

o > u/P,K k
e 32

o> u/ k

Vn > V "

12

e > 1le/ C__t
Tlessl
TS
Tlessl

o > uO/Cliss #

n,t

a> ia/C%ess #

——
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Level III P-Rules Continued 1L45.

9 20 12 ¥o.
yel > y/___ ¥ > w/(K,TS)___ei y > u/(X,TS)___ei 8
K__ °".}
ole2:
ia > ie/__n,t o . 9
iz:> 1e/c%°sf_n,t
- Y¢> 1e/TS_n,t y¥> 1e/TS__ ¢t 10
_— a> a }é}fzf?gi—k a>a/i_ k 11
a>e/C i o> a/C__i a>e/C__ 13 12
ele3:
y > w/rg___# -- -- 13
- - -- 1l
e>a/ i, N,k -- -- 15
ai > a uai > ua " 16
eu > au eu > Yu " 17
- o>9 /__t ? 18
- - -- 19
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I.evel III P-Rules Continued
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Level IXI P-Rules Continued
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3 10 i2 No.
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Tonal P=Rules Continued
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162.
Additional P- and D~Rules

1.8Z2.1 III: a> e/ n

II: a> e/u_1 eu> gy an > on/m
a.>'!‘/t]___k a > o/u_k *>3/myz_ T
z >z dz > % —
I: &K > zero/__i,i-,y,y- (vo > o/__k)
D: a>P / 53> 513 31 > 331
k2 > 13 13> 24 57> 4p
1.8Z2.2 III: a> e/ __n
II: a>e/u_i eu> ¢ > /
> Y/a_x dz>zy 22> ({)Qm
I: (% > o/F___t)
D: 534> Ilp2 h2> 52
2.WX v: pn>tny/t__ ( vn>{ wq ,on} /ms_)
II: a>% /u_k dz> gz (a5 > %)
(TS___k) )
D: 34 > 35 23 > 14 Ly > 55
L35> 32 (ya? > yaT /R) 22> 33
3.c8 IV: Tg > TS/__&2 (yei > y/? )
III: 0>5 /m__k '
II: up > w/_t,k @ >o/u__k (dz > z)
(T¢___k)
I: w>>/__k (% > o/P___t%)
D: 22> 33 42 > 53 534 > 324
L..CZS IV: an > en /Ts___

III: e > a/u___ i 1> VA %y,yfrn,iok}
II: ?>a/z t+ a>%v,>/u k arl>orl/m_
> /n T Kk

(> 7TS k) 4 P
I: y> u/_____rm],'rt b > a/Nas,Let II____
D: 4l > 55 13 > 2y 53l > 423

au>ew
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5.HM

6.SHS

7.9D

8.8J

9.WZ.1

S III: ugp > o/ _k

Addition P- and D-Rules Continued 163.
IV: (aq > ep] /TS )

~

II: ug>o/h,_kx @>7/n,u _k (dz> 2)
I+ yn >1in . o> uwo/_# e > 19/%%?3‘:‘? __
b>n/_Lpiee) @>7/_k
D: 13> 14 2> 53
IIX: up > o/___k
II: a>7% /u_ k (¥ >a/z,n_t) 4z > 2z
(> 7 /T?,'Kless,l_k) dz > %
~d,
I: yd4>7Y
D: (13> 1l) L2 > 53
II: &>% /u__k eu > 4y az > z
>2 /T¢__k dz > z
I: ym > i.!] o> w/ #
4

7 e> ie/ %g——;%
D: L2 > 53 27 > 3P

IV: (hyei > .v.i)

. o> o/m__k

II: wa>o/__k az > z dz > %

I: o> e/y k f>zero/ _yvk hh>r,v/ u#
Bu > v/___at

D: e>I,9____? 3> 35 2f > 37 42 > 53

IV: y> 1i/K k

ITI: 1 i > on/
e > i an > on ?K'Egs;],? )

n>8/__n

1I: vy > wh,?
I: urt > ot

D: 45 > 54 53> 42

less Vless
? — €2

- -~

h>x #y> &5

u > zero/c

22 > 11
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Additional P- and D-Rules Continued 16,
9.Wz.2 IV: eu> % u/T
I: i,y,u > zero/ClessP _ Vless€,d
D: L5> 45 323 > 323 53 > k2
23> 23 212> 212 4>/
9.Wz.3  IIl: &y > y/TS ik > &/TS 3 >R /el
I: a>€ /C_Xk,# h>2"/_ _w ia>ig/T__~,t

Non
i,y,u> zeroﬁl?ess__\rleefsj ie > yA /——Nas.
D: 45> b5 323 > 323 53> )2
21 u >
o35 3, 2> 212 w> /__
10.JE v ¥ >a/u__t

IV: (yei > y/TS___)
II: @& >% /u, xx (2 >a/K t)

>0 /i "k >a/n_t
(ik > iat7T__) (y @ > y/TG_t)

4.

ie > 4 /I¢____~,%
I: o> U/C____f] b > a/myn,l II fi > zero
n > zero/__ Non-pal.

D: 53>52 L35> 43 Lh> 33 31> 241
5P > 3% h>x

11.5X IV: en > en T >¥n/y___

Ik SO R 4 T A
ddde WUWFT - wU/f L O VY NS

\ ~m M "
n 7 [ rZ3sS an

]

Cr

¢
\

II: (R > v/__u) (z > dz) (dz > z)
I: a>g/___~,t (uw > o/% k) (ok> iok/K__)

———

" >e/ _k ok > uok/P __

D: (=>jRA__~,?) &> b/ i#
(e> Jo/E__~,#) > ey y#
0>U/_n a>bP/_ n 2>b /__#
a> A/u__ 450> L5 31> 231 LS > 335
23> 113 22> 11 L2 > 51 LL > 33
237 >_j£_g? '
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Additional P- and D-Rules Continued 165.

12,YK V: ¥ > e/T n
IV: Ak > ai/C___ 15 > upa/T¢__ Xk
=22 > 1/9’

> &/elsevhere
III: lo > w/T¢__k 52> /C__k
II: ak> au e>9/
p>m/__in,an , q,pn,--
t>a/__in, ==, ¥, P, on
I: (y>Ww /K__#) 8an, ak> ai/C___

D: h>Y7/ y,g a> A/i___ #; u,n”
>3/ _1ia >¢-‘i/u L # '
> /_w >'E/else _#

h>x el > e T > e/i,y

45> 35 53>52 23>13 31> {an,ay

13.WL ITI: pu> ipu/k

11: K>t/ % >3/ -1
I: a > ia/Kstops_ '] \’-—— :
i t ~
7 Y
K Xk &> 4/___n

a> iy /Kstops t o> u/
b > a/nas,lat II a>pP/_+
D: 2> 17 hiy > 33
3.42 Dialectal Relationships
On the following map I have put the lsoglosses that
correspond to rule difference and similarity among the

Wu Dialects, The isoglosses wWere chosen on the basis of

£ characteristics, 1. T have not drawn in

(1%

- oo de maad v -
CLUDVOL LI Cd o> L

an isogloss for every rule difference. I have also not

drawn in the isogloss separating two dialects  when Jjust

they are surrounded by one isogloss.
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167.
The major Wu isogloss 1s 1. It 1s supported by the

following rules:

V: ﬁ

IV: 1-6,8,9,12b,14,17

I(I: 1- 5,10,1&,15,19 T3

II. ,u,S 8,9,11,T3

I: 1-2,4-b, é 29,12-1),22,T1,6,7

D: l,h
This constitutes the clustering of the largest number and
greatest dépth of ordering of rules of any isogloss. It
generally parallels the border of a mountainous area in
central ZheJiang that isolates 9.WZ, 10.JH and 12.YK from
the dlalects to the north. 10.JH eand 12=¥K'lie in a long
narfow river valley'that.runs through these mountains fo_the
plain to the north. This valley and the influence of the
ﬁany Min dialects around 9.WZ have apparently kept 10.JH
and 12.YK more like the rest of Wu than 9.WZ, which shows
many changes not shared by other Wu dialecis. These geo-
grephical fasts receive their lir -istic inferpretation in
isogloss 2 which depicts the rules where both 9.WZ and

10,JH-12,YX differ from Northern Wu and from each other:
: b

IVe 1.8, 1h
III: 1- 5,10,15

II: 2,i,5 8,9,11

I: J-"ayé é 9,12 3’225‘1'3:6:7
D: 1

and isogloss 3, which represents those rules that 10.JH
and 12.YK share only with each other:
\ ve b6 .
III: 9, (12)

II: 3,7,T4
1z 11, (7)
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168.

Apparently, 9,WZ has had some influence on 13.WL,
the neighboring dialect also in the narrow coastal plain
of southern ZheJlang., This influence is represented by
isogloss i which is supported by the following rules:

Ve i

IV:10,12

III: 8,73

I: 22,23,2)

D: 8
9.Wz has similarly influenced 12.YK (V:1,IX:1) and 10.JH
(V:5), but not sufficiently to suggest another isogloss.

Isogloss 5b, which represents properties shared by

all of the dialects south of it:

V: 1

II: 7,12,14

I: 13,16,17

D: L
is considerablyAWeaker than isogloss 1, so that it and
isogloss 5a, supported by the rules:

Iv: 8

III: (11,15)

I: 19,75
distinguish 11.SX and,13.WL as a distinct subgroup of the
Northern Wu dialects.

Isogloss 6, the major isogloss in the north, represents
the similarities of 1.SZ, 2.WX, 3.CS and sometimes l.CZS, as
opposed to the dialects to the east and south. The first
three dielscts can share their rules with 5,IM:

Iso. 6a III: 10,18,T1,L

I1: 6,T1
D: 2

or not:
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Iso, 6b III: 17,T2,3
II: 10,T2

I: 8,9,15,T1
D: 3,5,6

Note that isogloss 6 is supported by more rules than either
isogloss 7 or isoglosses 5a-5h,
Isogloss 7, which isolates LL.CZS and 5.HM from the

dialects south of it, is supported by the following rules:

IV: 9

II: 12,13

I. L“

Dt S3,4,7
It probably represents an influence from Mandarin on the
border Wu dialects., It is supported by L4.CZS%s idiosyn-
cratic rules:

Iv: 12

I1i: 12,19,T1

IXI: 6,9;11,13

I: 5,14,19,T3
and it and 6a-b are supported by 5.HM!s idiosyncratic rules:

III: 1h

II: 5,9,

I: 8,13,%%,19

Within the group 1.5Z, 2.WX and 3.CS, there are many

bonds, but 1.8Z and 2.WX share these rules:

IV: 12

III: 12,73

I1: 5,9

I: 17,19,T1,2
and 3.CS is set off by several ildiosyncratic rules:

Iv: 9

III: 7,17,18

I: 9,19,20,T2
so that 1,582 and 2.WX appear to be more closely related

than either is to 3.CS. Notice, however, that there are
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several bonds between 2.WX and }};.C2S and between 1.S%
and 3.CS, as follows:
2.WX,l1.CZs 1.82,3.CS

iv: 8
IIT: 7,20 III: T1
II: 11,13,14 IY: 11,T2
I: 20 I: Th

The links between 2.WX and L .CZS cross an already well
motivated 1sngloss--this must be due to influence of 4.CZS
on 2.WX; &nd there &are only five rulss linking 1.SZ and
3.CS: Thus these links both seem less important than the
links between 1.SZ and 2.WX.

0f the remaining three dialects, there is iittle evi-
dence for any subgrouping. 5.HM (and L .CZS on occasion)
influence sometimes just 6.SHS (III: 7,Th4; II: 13,Ti; I:19),
sometimes jJust 7.JD (III: 12; I: 15), and sometimes both
(XIT: 13,16; I: T2)--this is represented in isogloss 9.
Since this represents either the Mandarin pressure from
fhe north, or innovations in some of the dialects l.SZ=-
7QJD that do not happen to reach one of these three
dialects: and since there are also links between just the
peilrs 6.SHS and 8.S8J (II:6) and 7.JD and 8.5J (III: 7;
I: T7), isogloss 9 cannot substantiate too strong a
6.SHS-7.JD subgroup.

On the basls of these isoglosses, their relative
strength and their interpretuations presented above, the

Wu systematic historical relationships can be diagrammed

as follows:
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3.5 Conclusion

R posited in 3.1 and 3.2 a model for meking rigorcu:
and precise comparisons of dialects possible. I attempcad
in 3.3 and 3.4 to show how this model works in the case of
the Wu dialects. Even though both the model and the
analysis of the data could undoubtedly be improved, it can
be concluded that the model presented will allow us to
perform theoreticalily sound and linguistically interesiling

recearch in dialectology.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



1.

2.

3.

L.
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6.
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9.

10.

11.

12,

13.

172,

'‘Linguistic Diversity in South Asia,! IJAL
Publication 13.

Chao, Y. R., !Contrastive Aspects of the Wu Dislects,!?
Langua, 9, 43.1, 1967; P 9ho

'Is Structural Dialectology Possible?! Word 10.3,
l95u; Ppo 388-&00.

1The Short Vowel System of Northern Switzerland,?!
Word 16.2, 1960; pp. 155-182, 'Dialect Geograghy
and tne Concept of Phonoiogical Space,! Word 18.1,
1962; pp. 23-32. -

1On Discreteness and Continuity in Structural Dia-

lectology,t Word 13.1, 1957; pp. Lh-59.

tSome General Froperties of Phonological Rules,!
Language 43.1, 1967; p. 126.

See 1.31 for a discussion of Wang's concept. Tho
notion of rule equivalence presented in l.j2 is also
relevant to this section.

Hence, economy and plausibility do not conflict., It
would be interesting to see if chains occur which are
not economicali, i.e,, i change sometimes does not
take the shortest plausible route.

Aspects of Phonological Theory, Harper and Row,
New York, 19683; p. 67.

Wm. G. Moulton has pointed out to me how readily such
diagrams cen be converted into iconic symbols to be
used on dislect maps.

In addition, this example supports the need for a
single feature over which a D-rule arrow can range
to show diphthongization and monopnthongizavion as
gradual shifts,

The phonetic symbols used in the rules are to be
understoed es desigrating distinctive feature matrices.

'Pnonclogical Differences in Three Hindi Dialects,!
Languege 3h.2, 1958; pp. 212-22l.
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Abbreviations used in the following Chinese sources:

FYRC 535588 A, X T b

Yeking; 1950,

Z0W TR EX, X FF RN G

B imF, BREwE, BT FwE, FAY P A

ZGYW; 1966.
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TERE X B E L R A,

25' fﬁ%g, /R
1960,

26, ¢ B/, EHF I TSk T IE

FYPC.

27. kw5,
ZGYW; 196l. '

3 \ j’{-{,}?\]

Peking;
> 4
F o=t B

=M ER

30. £ %, FMF T e 54 E5q4,

ZGYW; 1962,
, A BiERR L ik o FZ e bl

3. 05§

FYPC.
Bedphr &, =K HB ERIT 9P o
c.
he obiF K, K= FTIAF R
FYPC.
B vtAg R, R F 32 9P
FYEC.
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6. W@, R iE2 o % ELiE

55 R &
2GYW; 1961,

37 A, nB T E AT iaE e TR A4
FYPC.

38. 87 By, i M s N B

TR RIEZSE &
ZGYW; 1958,
59 )§L}r§,

% %, 2 EF
Nanking; 1958.

Lo.

/1.&

ZTEZIL;FAFFDE
BET Z W,
Peking; 1959.

by

.32 BhoX 35 %3 2 3% 0; 5238 Fo X356 %
WS 8 § 48 4

0\“/

Nanizing; 1960,
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