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Bach (1968), Kiparsky (1968), and Langacker (1969)

-have pointed out many examples of synchronic phonological

rules which oper&te in mirror-image environments and have

argued that abbreviation of the sequence of rules

(1) A—> B '/ €162 ees Cy —— 4142 ees dm
"A—> B / dp ee. d2dy =— Cp eee C1C2

by the notation

(2) A=—>B / c¢40p «us q

d1d2 oo dm%}é
reflects a linguistically significant generalization.
(In case m or n is zero the environment bar may be
simply deleted). As evidence in favor of this cone-
vention Bach (1968, p. 139) has cited a clear instance of
a dlachronic generalization in which the innovated form
of a phohological rule is derived by change of the
{or “directionless")

environment to mirror~1magq~form.

In this paper several instances in which a mirror-
irage rule was added intact to an innovating gramcar
will be presented, and it will be argued that the form
of such rules can be constrained in a special way. For
reasons which will become apparent it 1s necessary to
distinguish rules added to an 1nnovating'grammar (“diachronic
rules" ) from ru;es already present in é grammar (“"synchronic
rules").

The paradigm example: of a directionless diachronic

rule in Portuguese 1n§olves historical developments,of.
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the type:

(3) Lt segittam *arrow': sadta ( >¥safta)y OPtg sf:ta
(4) Lt golam *alone’ (f.): sda (»¥sf) » OPtg s3:

The starred forms are unattesta‘ble since Portuguese
orthography of the pericd did not distinguish between
{edand [£]l or {o] and {2} . In (3) the stressed close
mid vowel e € Lt *{ is lowered to £ by the 2 on the left,
while in (4) stressed close o < Lt o is lowered to 3 by
the a on the right. This may be written formally as:1
(5) chighl > Blow] / [+lowl,

where deletion of the environment bar is sufficient to
indicate the mirror~image property.

In (3) the a is then fronted to £ by the £ on the
right and in (4) a is rounded to 2 by the 2 on the left.
Bbth of these processes are quite general and may be
written with mirror-image environments (cp: Lt rajdrem
madr » mair), but occur only if the environment vowel
is low and the affected vowel is not high, Formally

we have:

(6) [mshj S { Grackl / [-back] / [+16‘w,‘1},

Grroundl/ [round]

where thg superlior environment bar in the second
environment indicates that the specific.:ation Glowd
is to be added to each of the first environments.
Rules (5) and (6) can be collapsed as:?

() [-nighl 5 [Glovl  / Gelowd

f=tackl - / [-backl Tow] L.
: c-;-rofmd,? / L‘frOSnd} flov]




A1l evidence indicates that (7) was either added to the

grammar as & block or, perhaps, in the steps represented

by (5) and (6). Furthermore, since this rule never be-

came productive in the native Portuguese vocabular)yB it

has not undergone any processes of generalization in

real time. It is, so to spezk, an example of a direction-

less rule in an uncorrupted state of diachronic purity.

As such, it 1s striking that the rule is assimilatory.
The dental palatalizations provide another

example of a directlionless diachronic rule."" As 1is

well known, the dentals palatalized at an early date

both before the palatal glide (exs: Lt seniorem 'older' >

Ptg senhor Csep6r35 ‘gentleman', Lt £ilivm *son® =

Ptg £ilho {£fdul *son') and after the palatal glide

(ex: Lt pulsare % {puysdr] >{§uy§5r§ >» Ptg puxar Tipu's'ér}

'to pull’ ).6 ‘Furthermore, developments of the type

Lt apiculam '1ittle bee' » /abekla/ % Ptg abelha [2béAa]

'bee' and Lt coxam Ekéksa] 'hip-bone' > Ptg coxa [k6§a;l

*thigh' can be brought under the same generalizatién by

postulating that velar palatalizatioz;x, that 1s, the front-

ing of velar Ek} ‘T?'?c}/iﬁ?i s Operated dbefore non-back con=

~ sonants as ‘well as before non-tack vow_els and glides.

Then we would have intermediate stages of the type

abekla ) abeklia, koksa ) kokisa and the dental
= . = ” -

palatalization rule could be written:
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(The segments £ n palatalize adjacent to non-vocalic

palatal segments, l.e., ¥ and ki). Once again we have
a dlachronic directionless rule which is 21so assimilatory.

Despite the evidence of (7) and (8) it is necessary
to recognize that there are dlachronic assimilatery rules
which are directional. One example is the earliest known
form of the velar palatalizations, with the environment
restricted to x:
(9) f=voc

[=son_{ > [=tack] /....... :g:z;i]

(Since k is the only béck obstruent, the rule simply frontg
k to X4 before y). The generalizaﬁion referred to above
was achieved in two steps by first removing {-voc] and
then [-cong]] from the environment.

There 1s, none the less, a close intultive connection
between assimilation and directionless syread of articu-
latory features. Furthermore, it is hard to imagine

what else would give rise to nmatural directionless rules.,

. Physiologically it is easy to see why the articulation

of a given segment could have eiffects =« especially
assimilatory effects =~ on both surrounding segments,
For this reason we postulate:that all diachronic none-

directional rules are basically assimilative in nature.




Unfortunately, apparent counter-examples'come
readily to mind. One very clear case is Oliveira's
Law,8 naned after the sixteenth-century grammarian who
discovered it. As a synchronic rule of nearly all
dialects of Portuzuese from at le%% the thirteenth
century to the present day, this rule raises unstressed
occurrences of mid vowels to high vowels on either

side of another vowel, It produces alternations of

the type:’
(10) moer [muér] 'to gringd* : méo [méul 'I grind’

flores {f1dres] 'flowers' : caracdis [karak$is\ *snails’
In (10) the root vowel /o/ shows up as {u] when unstressed
before a vowel but as {0} when stressed. Similarly, in
(;ll) the plural ending /es/ is [es] when unstressed after

& consonant, but [ is! when unstressed after a vowel.

Formally, the rule may be stated‘as:lo
(12) [™-stress
~low —~  i¥highl v
>back > Boed /
earound

(Unstressed mid vowels are raised in position next to
vowels), |

Oliveira's Law is directionless, but obviously
‘non-assimilatory. Since it seems to be diachronlc
as well as synchronic, 1t constitutes an apparent
counter~exanple to the hypothesis advanced above. Upon

‘close examination of the texts, however, one finds that
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in the earliest attested manifestations of Oliveira's

" Iaw the environment is limited to the segment 2. With

a single exception11 Sacks cites only examples of the

i2

type viniale<vineslem'“ or way < vae (< yadit) in the

dated Latin documents written in Portuguese territory.
In traditional terms‘the change of ¢ to i next to a
would be considered a dissimilation, but this is not
apparent if written out in the usual feature notation:

. " {4%back

(1w > [¥highl / \'-roun%

slow

Oliveira's own nomenclature, re-interpreted as a
rigorous feature system, is quite different. He con-
sidered the vowels i-g and u-o to be closely related
pairwise in “crthography," that is, morphophonemics,
and we can formalize this by assigning them a common
feature, say [¥heightj. Similarly, Oliveira considered

e~B=0 to share the property of narrowness, while 1i-u

Cand fea=3 were all wide. This leads to the following

formalizations13
[=back] | [¢back]
{}height % 2
~NATYOW,
{3height] .
%ﬁnarrowj ey ° °
" funeight] = Q
[;narrowi. & é —
Ground} | {sround|
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In this system Oliveira's Law restricted to a may be

2 writtens

¢ (13) -stress - .
N {=narrow

3 ;g:iﬁht > {-narrow] z?back )

3 scround -round_j

As can be seen from (13), the original form of Oliveira‘’s
Law is assimilatory in a system which recognizes the

traditional parameters gven - close. In any case, it

ls important to note that the strictly diachronic version

of Oliveira's law is at worst a dissimilation and would

R R S an v LU i
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therefore reaquire only a slight modification of the
hypothesis advanced above to allow for either assimilation
‘ or dissimilation, °

? ' If this hypothesis-can be verified in 2 number of

N casecy it will be an example of a2 restriction on diachronic
ruleé which doeé not follow from a corresponding restriction
oﬁ synchronic rules, In fact, we can see that the
restriction simply is not true of synchronic rules by
inspection of (12) or ahy of the examples given in the
three .papers mentioned at the outset.

J The history of Oliyeira's Law\instances one way

21 in which a dlachronic rule that obeys the proposed re-

| striction can develop into a synchronic rule vwhich does

“, not. In essence, the development depends on no more than




the well-known process of generalization by loss of a
feature from the environment portion of‘a rule, but in
the case at hand it happens that the feature lost is the
assimilatory one ({Enarrowﬂ in the example).

The same result can also be achieved by generalizztion
of an originally directional rule to directionless form.
For example, the loss of yod after high segnments in
Portuguese is attested long before the loss of yod bhefore
such segments (ex: first Lt fﬁlmm Lrlfxvo ) § »Ptg £ilho
Crilul, about a century later Lt risseum 'red! » [ roiso’ ~

oy

Ptg roxo (réSul 'purple’)., Thus, the generalization from

-voc +cons
(14) +high C; +high
-back :>' [£S back

to

=VOoC i a-cons
(15 ¢high ¢ vhigh
-back back

produces a non-assimilatory directionless rule.

Ve

In view of the evidence given by rules 7, 8, and
13, the hypothesis of the assimilatory nature of'
strictly diachronic'direétionless rules seems reason-
able.A Furthermore, the occurrence of non-assimilatory
" directionless rules in synchronic grammars appears to
be explainable on the basis of (at least) two well
established ﬁon ad hoc mechanisms of generalization,
as was shown in the development of Olivelira's Law and

rﬁle ( 1)4’) °




More generally, it may turn out to be the case that

}-lo

gnificant constraints cazn be imposed on the form of

ke

ossible strictly diachronic rules, making then extrene-

1ly natural from an intuitive point of view. Since 2ll

H

tles -- added or generalized -- nust still be re-
flected somevwhere in the speaker’s competence, Halle's
(1962) sugzestion that edded rules have the szaue form
as ynchronic rules would therevy e sharpened along
the lines suggested by Kiparsky {1968, p. 16).

However, in order to find & reasonzble explenation
for the validity of the restriction proposed here cune
will have to turn to extra-grammatical factors since
it has been shown that this restriction 1s not 2 con-
sequence of any constraint on synchronic grammars,

This result is hardly surprising, given the obviously

physiological basis of most assimilatory phenomena,

T
—

. and shows, at legy in one instance, why many facets
of linguistic change "cannot be expalzined by argunents
drawn from purely internal relations within the systen®

(I-aabOV9 1968, Pe 259)0
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Nnotes:

1. Actuzally the rule must be restricted to non-nasal
vowels. Appropriate ordering eliminates the necessity

of referring to stress. IFor a much more complete discussion
and more examples see Naro, forthcoming a2, part II,

2. The occurrence of the feature f«}-low} in the first
environment of line 1, ruie (7), may be omitted since it
would be supplied in any case by the second environment.

3. Only two alternaticas are attgsted for the native vocabe

<

.}

ulaty:: 88 [so] < Lt goiim ‘only’ (masec.) : gd {s

]

- Lt $3lam 'only' (fem.) and avd {avé]< Vit *Faviium
fgrandfather' : avd @v.-s}f«: Vit ¥avilam *grendmother®.
The first of these was eliminated by 2 development
discussed in Naro, forthcoming a.

For tlf;e borrowed vocabulary one can cite certain
erudite Latin forms such as the adjective sagital
'having the form of an arrow' or the noun soliddo
*solitude®’. Some of these, like sagital, are strictly
dictionary words which enter speakers® vocabularies
very late, perhaps after the loss of the faculté du
langage., Othe'rs, like golidfo, aré more popular, but -
‘not numerous in the statistical sense. It is, therefore,
not at all clear that rule (7) is productive even in
relating borrowed to 'native vocabulary.

4, This rule is more-fully discussed in Naro, forthcoming Db.




seems to be nowhere attested, and he- himself abhandcned

7. Changed features cther than high are provided by

LB ¥l

' overlay of.other rules.

'd&‘:‘“ ]

5. In general, irrelevant phonetic details are omitted

from the transcriptions in sguare brackets.

6. leyer-Liivke's hypothetical *pulsizre (1890, I.436) é

3
1

it in BREW3, item 6837 (1935).

marking conventions.

Notice that no phonetic reality need be a2ttributed

to forms like abeklqz or azbekla since rule (8) and the
generalized version of rule (9) were probably in the
grammar before the loss of the unstressed versuli. This
would explain Y, Malkiel’s notion of “palatalization upon
impact” (personal communication). |

8. PFor a fuller discussion see Narc, forthcoming a.

9., In Modern European Portuguese the rule is productive
only for e since all unstressed occurrences of o sub-
sequently became u. Similarly, in Brazil the effects

of the rule are obscured by later rules in post-tdnic
position, but are still clearly vislble in pre-tonic
position. None of these sﬁbsequent developments force
one to restrict Oliveira's law in any way, 2lthough its

surface effects become less obvious because of the

10. I assume the usual analysis. of vocalic features and
the presence of B ("close £") in underlying representations.
The latter assumption is not critical here; without it the

specification xback | could be removed from (12),
ocround




11. The exception is boi < ¥boe << bovem, but the develop-
ment of this item is in any case exceptlional because of
the loss of y,
12. As suggested by HMalkiel (1942, p. 295), it is quite
pProbable that orthographic vinisle represents phonetic
vi;xa'le} s butithe i}{f‘ would bresuppose an earliexr {nyr?s. =
,3: nit, A direct development of the type g:'rejf ( {:'n e},
with a mid glide) > fny:f does not seem to be itenabvle
here for two reasons: (1) there would be no natural vay
To explain the occurrence of the change first nhext: to- g,
later next to other voweils, (2) words in which the
preceding consonant could not palatalize do not have
glides in most modern d.ualects (exs: 1conen {iié’ﬁ?s,
not Lhau} or glyau.s Furthermore, I do not know of

any cases in which a word like criar ¢ creare could

count as one syllable in the early pvoetry. In generzl,

it seems te me that glides could be formed only after

the development of high vowels: -

13. The features used here for vowel height are equivalent
to:cne-of the systems suggested by Wang (1968, p. 701)

for a i:hree height sys‘éem. See his paper for justification

‘within a generative framework.
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