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PERSONAL PRONOUNS, OBJECT MARKERS,
AND SYNTACTIC EVIDENCE IN DHO-LUO

Gerard M. Dalgish
University of Dar es Salaam

This paper discusses the behavior of personal pronouns
and the corresponding personal pronoun object markers in
Dho-Luo. When pronouns and NP's are the targets of cer-
tain syntactic rules, they trigger different verbal
coding properties. These differences are shown not to

be based on grammatical relations, since in all cases
pronouns and NP's of equivalent grammatical status are
compared. A constraint against preposition stranding is
also discussed. In the second section, the analysis of
verbal coding triggered by pronouns, and the constraint
against preposition stranding are combined to account for
certain grammaticality judgments; an explanation for
these results is based on the notion of contradictory
verbal marking vis-d-vis the intended strategy or func-
tion of the rules in question. The paper concludes with
a discussion of passive in Dho-Luo, in which the appear-
ance and behavior of object markers provide evidence per-
taining to recent claims in the theory of Relational
Grammar.

0. Introduction

This paper discusses a number of syntactic phenomena in Dho-Luo, a Nilo-
Saharan language spoken in Tanzania and Kenyal with special emphasis on the
behavior and characteristics of personal pronouns (pro's) and the correspond-
ing pronominal object markers (OM's). The first section discusses the dif-
ferences between pro's and non-pronominal noun phrases (NP's) when these are
targets of the rules of Topicalization (TOP), Passive (PSV), Clefting (CLF),
and the rule or rules presumed to derive sentences like 'X is good/bad/etc.

to VERB' from underlying structures resembling 'to VERB X is good/bad/etc.'.

1 would like to thank the speakers of Dho-Luo I consulted in gathering
the data for this paper: Mr. M. Yambo from Kenya and Mr. Osoro of Tanzania.
In addition I am grateful for the funds provided by the Illinois Project
on Universals of Grammatical Organization and Rule Interaction, and for
fundg provided by Mr. E.D. Elderkin of the Department of Linguistics here at
ur ey Oslsem. Instruction, criticism, and other helpful comments from A.
Seheyen, (. Kisseberth, J. Morgan, . Sheintuch and E.C. Morava are gratetully
neynowledyed,



Since the latter rule will be shown to differ significantly from Tough-
Moverent (TGH), it will be referved to as TGH-2.

The second section discusses the rules of TGH, TGH-2, and PSV. Argu-
ments based on the behavior of pro's and OM's are crucial in this discus-
sion, since these elements provide evidence for the establishment of gram-
matical relations and, by implication, evidence for relation-changing
processes. TGH and TGH-2 are shown to differ in their effects on grammati-
cal relation change. This difference--in conjunction with other conditions
concerning verbal marking and preposition-stranding--helps to account for
certain otherwise puzzling grammaticality judgments. The data and analysis
of Dho-Luo PSV provides empirical evidence testing two recent proposals
formulated in the context of the theory of Universal or Relational Grammar.

A simplified? sketch of the morpho-syntax of Dho-Luo is given below.
The SVO word order appears to be the neutral pattern, and various permuta-
tions dependent on emphasis are also allowed. Prefixal subject markers
(SM's) appear in agreement with self-standing pro's, but the appearance of
the latter seems to be optional. When NP's are subjects, SM's do not appear.3
OM's appear as suffixes under pronominalization and as the result of other
processes to be discussed. In addition to verbs which allow no direct ob-
jects, and verbs which allow one direct object, there are a few "double
object" verbs which permit two non-prepositional NP's (or OM's) to follow.

y

Indirect objects may be preceded by ni', 'for, to', and may appear with in-

transitive and transitive verbs. OM's corresponding to these object types

2Simplification for the purposes of presentation in this paper involves
the omission of tonal data and close phonetic transcription. I have also not
indicated the phonetic dialectal differences between Kenyan and Tanzanian
Dho-Luo. In some cases I have not indicated vowel deletion phenomena because
the loss of such information might be confusing to the reader. Self-standing
pro's are simply indicated by 'I', 'you', etc. in the morpheme by morpheme
descriptions.

30ne morpheme appears before the verb root even when NP's are subjects.
This is the morpheme o-, but it marks one of the perfect tenses and should not
be confused with the 3 sg. SM o-. To avoid any confusion, I have restricted
data to sentences in present tenses throughout the paper.

“A dialectal difference here is that Kenyan Dho-Luo pronounces this element
with a higher vowel than in Tanzanian Dho-Luo.
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are subject to various conditions concerning clitic order and co-occurrence.
Though not the major topic of this paper,5 these conditions will nevertheless
prove useful in providing arguments in later disucssions. In many of the
sentences to be cited below, a verbal suffix -nga optionally appears, in-
dicating a type of habitual/continuous activity (H/C).® This suffix—indis-
putably part of the verbal word--apears after various direct and indirect OM's,
and therefore adequately demonstrates that certain of these OM's are not be
analyzed as independent words, but as true clitics. This finding is matched

by native speaker intuitions, and is reflected in the orthography,

1. Pro's vs. NP's

This section discusses certain anomalies found to obtain when pro's as
opposed to NP's of equal grammatical status are the targets of various syntac-
tic rules. We find that rules affecting pro's and NP's of equivalent gram-
matical status result in the obligatory appearance of OM's agreeing with these
pro's, whereas NP's as targets of these same rules must not trigger the appear-
ance of agreeing OM's. An explanation for these coding differences based on
grammatical status cannot be maintained, since in all cases pro's and NP's of
equivalent grammatical status are compared. A constraint against preposition-
stranding is also illustrated; this constraint is of considerable importance in
later discussions of section 2.

In the following sentences, the rules indicated have applied to pro's and
NP's of equivalent grammatical status, yet we find that OM's appear obligator-
ily when pro's are targets, whereas (third person) OM's must not appear when

NP's are targets of these rules.

TOP
(1) nyithindo Otieno goy--o-(nga)
children O. beat V (H/C)

'the children Otieno beats (is beating)'

.
'I hope to provide a treatment of such markers in the future.

bRound in Oluluyia, a neighboring Bantu language, this suffix may have
besn borrowed Tnbo Dho-lmo, aince 1t is recognized by Tanzanian Dho-luo
apenkers g on Fenyan tnnovation (ef. Dalgish (1976n1).
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(TOP cont.)
(2) an Otieno goy--a------ (nga)
I O. beat Om 1sg (H/C)

'me Otieno beats (is beating)'
PSv

(3) nyithindo i7--goy--o-(nga) gi Otieno
children PSV beat V (H/C) by O.

'children are (being) beaten by Otieno'
(k) an i---goy--a------ (nga) gi Otieno

I PSV beat OM 1lsg (H/C) by O.

'I am (being) beaten by Otieno'

TGH-2

(5) nyithindo ok ber goy--o
children not good beat V

'children are not good to beat'
(6) an ok ber goy--a
I not good beat OM 1lsg

'TI am not good to beat'

CLF
(1) nyithindo e--ma Otieno goy--o
children is REL O. beat V

'it's the children Otieno beats'
(8) an e--ma Otieno goy--a
I is REL O. beat OM 1sg

'it's I Otieno beats'

For the above odd-numbered sentences, the presence of a 3pl OM gi agreeing
with nyithindo 'children' would render these sentences ungrammatical. On the
other hand, in the even-numbered sentences, the absence of the 1sg OM =-a would
also result in ungrammaticality. Thus it appears that when pro's are targets
of the above rules, they obligatorily trigger the appearance of agreeing OM's,
whereas when NP's of equivalent grammatical status are the targets of these

same rules, no OM can appear.

7The passive marker | segmentally resembles the second person singular
subject (and object) marker, but is distinguished from both tonally.
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The preceding statement turns out to be too strong, however, since we
do find examples in which the NP nyithindo is the target of the above
rules, but an OM gi agreeing with nyithindo appears.

TOP
(9) nyithindo Otieno wach-o-ni----~gi---=- (nga) wechego
children O. tell V to/for OM 3pl (H/C) news

'the children Otieno tells (is telling) the news to'

PSV
(10)  nyithindo i---ndik--o-ni-gi=-=-=- (nga) barua gi an
children PSV write V to OM 3pl (H/C) letter by I

"the children are (being) written a letter to by me'
TGH-2

(11)  nyithindo ok ber ter---o chiemo ir-gi
children not good bring V food to OM 3pl

'children are not good to bring food to'

CLF
(12) nyithindo e--ma Otieno chung' but--gi
children is REL O. stand near OM 3pl

It turns out that the underlined OM gi must appear in all such cases. But
the absence of an OM in the above cases would result in preposition stranding;
such a result is not tolerated and has not been encountered elsewhere in Dho-
Luo syntax. Thus, sentences (9-12) do not really affect the validity of the
claim above concerning NP's (as opposed to pro's) as targets of certain rules,
since the appearance of OM's in (9-12) should be viewed as the result of an
independent and not unique syntactic principle concerning bare prepositions,
and not grammatical relations.8 So, it is now clear that when pro's of a
given grammatical status are the targets of certain movement rules illustrated
above, they trigger the appearance of OM's. But when NP's of the same gram-
matical status are the targets of these rules--and when no preposition-
stranding is involved--the OM's do not appear. Thus, pro's and NP's of equi-
valent grammatical status do not trigger the same verbal coding processes.
Tbviously, then, an attempted explanation of these differences in verbal

~nding properties cannot. be based on a consideration of grammatical relations

f ee pmiwloh L1916y for a hrief discasafon,
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alone. Since there seems to be no apparent functional explanation for these

differences, it might be that a diachronic account is more suitable.

2. Pro's, OM's, and Putative Grammatical Relation-Changing Rules

Although relational grammar does not provide a ready explanation for
the differences in verbal coding discussed in section l,9 the behavior of
pro's as targets of putative grammatical relation-changing rules can be in-
vestigated, and used further as the basis for conclusions concerning the
effects of such rules on grammatical relations. It is the intention of this
section to examine three syntactic rules--TGH, TGH-2, and PSV--in the context
of grammatical relations and relation-changing rules. Sub-section 2.1 will
discuss TGH and the evidence to demonstrate that it is a relation-changing
process. With this in mind, we shall develop an explanation for the unexpected
ungrammaticality of certain sentences. This explanation is based on the inter-
play of several of the factors and conditions elucidated in section 1, with
the notion of TGH as a grammatical relation-changing rule. In sub-section
2.2, TGH-2 is analyzed and shown to be a rule which does not change grammati-
cal relations. This fact, combined with the same factors and conditions dis-
cussed above, provides an interesting account for additional phenomena related
to the above TGH data. In sub-section 2.3, PSV is discussed in the context
of relation-change. There is clear evidence from Dho-Luo (1) that PSV sen-
tences do not involve promotion of underlying objects to subjects and (2) that
they contain transitive verbs, not intransitive verbs. These results are

discussed in light of recent claims by proponents of relational grammar.

2.1. TGH as a relation-changing process. The following examples are both

attested superficially, and it seems reasonable to derive (13b) from (13a) by
a process similar to English TGH, which we may state informally as: promote
the non-subject of the lower clause to subject of the higher clause and ex-

trapose the remainder of the lower clause to the right. Thus:

91t might even be maintained that relational grammar should not be con-
cerned with these matters at all.
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(13) a. goy-—a=-=—=-- tek
beat OM 1lsg be hard

'to beat me is hard'

b. (an) a-=-==-- tek goy--o
(I) SM 1sg be hard beat V
'I am hard to beat'

It seems clear that TGH is a rule which changes grammatical relations. The
1 sg SM a- before the higher verb -tek in the TGH moved example of (13b)
shows clearly that the object of the lower verb in (13a), -a , has been pro-
moted to subject. Furthermore, the absence of an OM a on (13b) is clear
evidence that there is no longer a grammatical relation between the first
person singular pro and the verb 'to beat'. As mentioned in section 1,
(13b) with an OM -a would be ungrammatical.
Similar results obtain for double-object verbs. Notice that here the
semantic indirect object pro may be moved: 10
(14) a. miy--a pesa tek
give OM 1lsg money be hard
'to give me money is hard'
b. (an) a-=---- tek miy--o pesa
(I) SM 1sg be hard give V money

'I am hard to give money to'

The following data is surprising. Consider the situation in which TGH
applies to the object of the preposition ni ‘'for, to'. We find that NP's
can be moved by this rule, but that pro's may not--even though it would not be
disputed that both NP and pro are of equivalent grammatical relation to the
verb, i.e. that they are both objects of nl . Consider first the example be-
low in wnich an NP object of ni is moved by TGH:

10rhe direct object pesa can be moved by TGH as well:

(1kec) pesa tek miy---- a
money be hard give OM 1sg

'money §s hard to give me'



o8

(19) a. ndik--0 ni Mary barua tek
write V to M. letter be hard

'to write to Mary is hard'
b. Mary tek ndik--o-ni-e barua
M. be hard write V to OM 3sg letter

'Mary is hard to write a letter to'

The appearance of the 3 sg OM -e in (15b) clearly replaces Mary, since a
plural NP in the same slot would be replaced by the 3 pl OM -gi . The OM
in (15b) is clearly there to prevent preposition-stranding; we have dis-
cussed this device earlier (cf. (9-12)). Thus, (15b) is fully grammatical.
But now consider the following:
(16) a. ndik--o-ni-a barua tek
write V to OM 1lsg letter be hard
'to write to me a letter is hard'
b. *an) a------ tek ndik--o-ni-(a) barua
(I) SM 1sg be hard write V to (OM lsg) letter

'I am hard to write a letter to'

If (16b) were to parallel (15b)--in both cases we attempt the movement of
the object of ni --we would expect full grammaticality for (16b). Notice
that in (16b) we seem to have promoted the former object of the lower verb
to subject of the higher verb--the SM a- preceding -tek shows this--and
at the same time we have not stranded a preposition, since -a appears
after ni (of course, a sentence without -a in (16b) would still be un-
grammatical). The question then is: why should (16b) be ungrammatical,
while (15b) is grammatical?

The answer to this puzzling question is found upon an examination of the
interplay of the following conditions in Dho-Luo: (1) the nature of verbal
subject marking, (2) the constraint against preposition-stranding, (3) the
signalling of grammatical relations and grammatical relation changes by means
of verbal marking vis-3-vis the strategy of the rule in question (in this
case TGH). In what follows, I shall develop each of these conditions in
more detail.

Consider first condition (1). It has already been shown that subject

pro's require verbal subject marking, whereas subject NP's do not. Condition
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(2) concerning preposition-stranding is equally straightforward: no prep-
osition may be left "unattended"--they must be followed by an OM or NP.
Condition (3) is concerned with the strategy of the rule in question, TGH.
As we have seen from an examination of the non-controversial examples of
TGH-sentences (13b-14b) the strategy of TGH with respect to grammatical
relation change (and verbal marking) is to indicate (i) that promotion of
grammatical relation takes place, signalled by the appearance of a SM on
the higher verb; (ii) that the former object of the lower verb no longer
bears a grammatical relationship to that verb, signalled by the absence of
an OM on the lower verb. In what follows, we shall see how the above
three conditions may overlap and contradict each other. It will be an
appeal to such a contradiction that will help to provide an explanation
for why (15b) is acceptable but (16b) is not.

Consider sentence (15b) in light of the above conditions. Note that
in accordance with condition (1), no subject marker appears on the higher
verb tek . Condition (2) is met, since the appearance of the OM -e after
ni derived from the NP Mary serves to prevent preposition-stranding. Let
us now consider the resultant verbal marking vis-a-vis the intended strategy
of TGH. In (15b) it is clear that the former object of the lower verb, the
NP Mary , has been promoted, since it appears to the left of the higher
verb in subject position!l while it no longer appears as the object of the
lower verb. Although it is true that the OM -e appears on the lower verb
to prevent preposition-stranding, this should not be construed as evidence
that NP Mary has not been promoted. The only way to demonstrate that
would be for the NP Mary to be left behind on the lower verb, but as ex-
pected this result is also ungrammatical:
(15) c. ™ary tek ndik--o ni Mary barua

M. be hard write V to M. letter

'Mary is hard to write a letter to'

" curse, many elements can appear to the left of the verb and not be sab
. point here is that the appearance of the NP to the left of the vert
cmpatihie with claiming it is the subject | it is not intended to

[ R Y
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Thus although the OM -e in the grammatical (15b) "substitutes" for

Mary , -e is not Mary , and so it cannot be inferred that Mary is
left in the lower clause. Since Mary is not left in the lower clause--
and since there is no verbal marking to the contrary--it appears that the
strategy of TGH has been realized, since, as in clear cases, former ob-
Jects become subjects while ceasing to bear a grammatical relation to the
lower verb. Since the verbal marking of (15b) is compatible with the
strategy of the TGH rule, the sentence is grammatical.

Let us now consider (16b) in greater detail. Since it is a sentence
in which TGH is to have applied, we expect the strategy of the rule to
result in the promotion of the underlying lower verbal object to derived
subject of the higher verb, and the cessation of grammatical relations
between the promoted element and the lower verb. Since condition (1) stip-
ulates that (promoted) subject pro's trigger obligatory subject agreement,
the SM a- should appear on the higher verb -tek ; this is what we attempt
in (16b). However, condition (2), the constraint against preposition-
stranding, would require that the OM -a appear (or remain) on the lower
verb. But if we now turn to a consideration of the verbal marking vis-3-
vis the strategy of the rule, we see that the resultant verbal marking
signals simultaneously that (a) the first person singular pro has been pro-
moted (as evidenced by the SM on the higher verb), and (b) the first
person pro has not been promoted (as evidenced by the fact that there is
an OM -a on the lower verb). Thus, in order to satisfy conditions (1)
and (2), the grammatical relation-changing process of TGH must result in
verbal marking as in (16b) which signals effects (on grammatical relations)
which are contradictory to the strategy of the rule. The contradiction is
that the first person singular pro seems to be simultaneously promoted and
not promoted. Such contradictory verbal marking would seem to be a reason-
able culprit for the ungrammaticality of such sentence types.

Now it might be thought that the OM -a appearing on the lower verdb in
(16b) is, like the OM -e in (15b), simply the result of the constraint
against preposition-stranding, and does not signal the retention of a gram-
matical relation with the lower verb. Therefore the appeal to contradictory

verbal marking to account for the ungrammaticality of (16b) we have made
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would have no basis. It seems, however, that speakers have no way of
knowing whether the -a OM in (16b) is there to prevent preposition-
stranding or whether it has been—incorrectly--left behind on the lower
verb. In the case of full NP's (not pro's) like Mary in (15b), speakers
can tell immediately that the OM -e replaces Mary , and that therefore
Mary is not left behind on the lower verb. Thus, the strategy of the TGH
rule is satisfied. But on what basis can speakers make a similar conclu-
sion about -a , the OM, in (16b)? That is, what would be the evidence
that an -a OM replaced an -a OM in the derivation of (16b), parallel

to the -e OM replacing Mary in (15b)? The former "replacement" process
could never be independently verified, since there is no difference between
the proposed "underlying" OM -a and the "replacement" OM -a . This
alleged "replacement" process would clearly be ad-hoc, and I can find no
evidence in Dho-Luo which would support it.

But now, if it cannot be motivated that the OM -a appearing on the
lower verb in (16b) is the result of a replacement process (to satisfy con-
dition (2), the constraint against preposition-stranding), then its appear-
ance on the lower verb must be due to something else. If speakers avoid
other exotic or fanciful derivations, the only other reasonable alternative
would be to assume that the OM -a on the lower verb has simply been left
there in the course of the derivation. But if -a has been left on the
lower verb, this signals that -a has not been promoted, since it still
bears a grammatical relation to that verb. This of course violates the
strategy of the TGH rule, which requires promotion of underlying objects
and the cessation of previously held grammatical relations with the under-
lying lower verb. It seems reasonable to conclude that if the strategy of
this rule is contradicted by verbal marking, a sentence containing such
contradictory marking would be judged ungrammatical. This would therefore

account for the ungrammaticality of (16b).

2.2. The analysis of TGH-2. The preceding analysis, which has been shown

to depend on the interplay of three conditions concerning (1) verbal subject
marking, (2) the constraint against preposition-stranding, and (3) the re-
sultant verbal marking vis-&-vis the intended strategy of the rule in
question finds further support when considered with data from the syntactic
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process labelled TGH-2. We shall see first that this process in Dho-Luo
differs significantly from TGH; such differences are best stated in terms
of grammatical relations and not in terms of structural changes alone.
After this, we shall be able to explain additional facts about the differ-
ences between TGH and TGH-2 drawing on the analysis developed earlier in-

volving the interplay of the above three conditions.

Recall that in section 1 we discussed the sentences (repeated be-
low for convenience) comparing TGH-2 movement of NP's as opposed to pro's.
Here we include superficially attested source forms (a) and TGH-2 derived
forms (b).

(17) a. goy--o nyithindo ok ber
beat V children not good
'to beat children is not good'
b. nyithindo ok ber goy--o

children not good beat V
=(5) 'children are not good to beat'
(18) a. goy--a ok ber

beat OM lsg not good

'to beat me is not good'

b. (an) ok ber goy--a

(I) not good beat OM lsg

=(6) 'I am not good to beat'

Concentrating our attention on (18b), we see that TGH-2 apparently does not
promote the underlying object of the lower verb (goy) to the subject of the
higher verb (ok ber). The evidence for this is of course the verbal marking
in (18b), in which no SM appears on ok ber (hence no promotion) while the
OM -a is still found on the lower verb (indicating that there has been no
cessation of grammatical relations). This surface result is completely dif-
ferent from that of TGH, which involved the appearance of subject markers

on the higher verb (indicating promotion) and the absence of an OM on the
lower verb (indicating cessation of previously held grammatical relations).
Yet these differences follow from an analysis of each rule based on grammati-

cal relation change: TGH is analyzed as a rule changing grammatical relations,
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while TGH-2 is analyzed as a rule not changing grammatical relations. The
important differences between these rules are obscured by an analysis

which relies exclusively on structural descriptions and structural changes,
since TGH and TGH-2 both involve (a) the movement of an underlying object
of a lower verb to the left of the higher verb and (b) the extraposition of
the lower verb to the right of the higher verb. Although such a statement
of these rules would account for sentences like (17b), (llc), and (15b),
all of which involve movement of NP's, it would fail to explain why TGH

and TGH-2 sentences have different verbal marking when pro's are the tar-
gets of these rules. An analysis based on grammatical relations predicts
this difference exactly in the crucial cases involving the movement of pro's.
The prediction is that any difference in the strategies of the two rules in
terms of effects on grammatical relations will be illuminated most clearly
by those elements which serve to signal grammatical relations. In Dho-Luo
such elements are the pro's and corresponding OM's, and this is precisely
where we find the differing verbal surface morphology.

Of further interest are the predictions of grammaticality which result
from the foregoing analysis. We shall now consider TGH-2 sentences involving
objects of the preposition ni , and compare the results with similar cases
involving TGH. Consider first the following TGH-2 example: .

(19) a. ndik--o ni Mary barua ok ber
write V to M. letter not good
'to write a letter to Mary is not good'
b. Mary ok ber ndik--o ni e barua
M. not good write V to OM 3sg letter

'Mary is not good to write a letter to (her)'

Sentence (19b) parallels the TGH example (15b) perfectly. Notice also that
the grammaticality of this sentence is as expected, since none of the three
conditions discussed above is violated, and there are no contradictions in
verbal marking. First, there is no subject marker on the higher verb.
Gencond, no prepogition is stranded, since the -e OM appears after ni

The verbal marking vis-A-vis the strategy of TGH-2 satisfies the third cou-

dition in the following way: the absence of a SM on the higher verb and the
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presence of an OM on the lower verb are compatible with the characteriza-
tion of TGH-2 as a rule which does not change grammatical relations, since
there is not sufficient evidence to suggest that Mary has been promoted.
Consider now a TGH-2 example in which we parallel the TGH examples
(16a-b):
(20) a. ndik--o-ni-a barua ok ber
write V to OM 1lsg letter not good
'to write me a letter is not good'
b. (an) ok ber ndik--o-ni-a barua
(I) not good write V to OM lsg letter

'I am not good to write a letter to (me)'

The grammaticality of (20b) does not of course parallel the ungrammaticality
of (16b). Consider (20b) now in light of the three conditions: (1) a SM
does not appear on ok ber , the higher verb. Since pro's trigger obliga-
tory subject marking, then the absence of a SM here should be taken as
evidence that the 1 sg pro is not a subject of ok ber ; (2) no preposition
is stranded, since ni 1is not left unattended; (3) the verbal marking is
such that no SM appears on the higher verb, while an OM appears on the lower
verb. This result is compatible with the strategy of TGH-2 and its analysis
as a rule not changing grammatical relations. That is, the absence of a SM
on the higher verb indicates that no promotion has taken place; the reten-
tion of the OM on the lower verb signals the same thing. The three condi-
tions are met, there are no contradictions among them, and so the sentence
is grammatical.

The situation can now be profitably contrasted with (16b), the ungram-
matical TGH sentence. In the latter, we found that the verbal marking re-
quired to satisfy conditions (1) and (2) contradicted the strategy of the rule,
which is that objects of lower verbs become subjects of higher verbs (i.e.,
that the grammatical relations are changed). Because of such a contradiction,
(16b) is ungrammatical. In contrast, TGH-2 is analyzed as a process whose
strategy does not affect grammatical relations; sentences like (20b) satisfy
conditions (1) and (2) and do not contradict this strategy in resultant
verbal marking. Thus, (20b) is fully grammatical.

In conclusion, we have compared two syntactic processes, TGH and TGH-2.

The strategy of each rule was established on the basis of relatively clear-cut
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examples: TGH is a relation-changing process, TGH-2 is not, although both
rules involve highly similar movement processes. From the discussions of
section I we were able to establish the existence of certain conditions
concerning verbal marking and preposition stranding. Drawing on these con-
ditions, and their interaction with the differing strategies of TGH and
TGH-2, we have been able to account for the differences in grammaticality
found to obtain between TGH sentences (15b) and (16b) as well as differences
between TGH and TGH-2 sentences (16b) and (20b), respectively. Instead of
idiosyncratic and ad hoc conditions on rules or on pro's, we have a unified
and potentially illuminating account of otherwise confusing but interesting

data.

2.3. The rule of PSV. The rule of PSV in Dho-Luo is of special importance
for the study of grammatical relations and grammatical relation-changing
processes. Since pro's provide the best evidence (in terms of verbal mark-
ing) for this process, we shall restrict our attention to them in the follow-
ing discussion.
Consider the following pair of sentences, in which the (a) form is the
active and presumed underlying source for the (b) PSV:
(21) a. Otieno goy--a--=-== (nga)
0. beat OM 1lsg (H/C)
'Otieno beats (is beating) me'
b. (an) i---goy--a------ (nga) gi Otieno
(I) PSV beat OM lsg (H/C) by O.
'I am (being) beaten by Otieno'

Note that, as in sentences (3), (L), and (10) above, (1) Otieno , the
subject of the underlying active sentence, becomes the object of the prepo-
sition gi ‘'by' in the corresponding PSV sentence. Thus it is clear that
former subjects are demoted, and that PSV is a rule changing grammatical
relations; (2) underlying objects may be moved to the left of the verb in
PSV sentences, into what is usually subject position; (3) the verbal marking
involves an OM on the passive verb. We have therefore prima facie evidence
that, underlying objects are not promoted to subjects in Dho-Luo PSV, and

that, underlying subjects are demoted. The conclusion is therefore that
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Dho-Luo PSV is primarily a demotional rule. This was, to my knowledge,
first proposed by Keenan [1975] and will be verified with additional ex-
amples below. In addition, this analysis of Dho-Luo will show that the
passivized verbs should be considered transitive verbs. In the same arti-
cle, Keenan proposed that passivized verbs are intransitive, a claim that
is therefore to be refuted by this analysis.

The following arguments are provided to support the position that ob-
Jjects are not promoted to subjects in Dho-Luo PSV sentences. These argu-
ments are based on the nature, order, and co-occurrence restrictions found
to obtain for OM's in both active and passive sentences. In each case,
OM's in active sentences behave exactly like the verbal markers in PSV
sentences; one would miss obvious generalizations with an analysis which
denies that the markers in PSV sentences are OM's. But if these are in
fact OM's, then it is clear that objects cannot have been promoted (to
subject) and that verbs in passive sentences with such object markers can-
not be analyzed as intransitive verbs.

(1) The first argument involves the nature of subject and object mark-
ers. Subject markers and corresponding object markers are phonologically
identical, except in the third person singular form, which has o- for the
SM and -e for the OM in active sentences. In examples involving an under-
lying 3 sg object pro, the corresponding PSV sentence has -e , the OM, and
not o- , the SM. Furthermore, the SM's are prefixes and the OM's are suf-
fixes; the PSV verb surfaces with changes according to person and number
indicated by suffixes.

(2) The second argument involves the order of verbal OM's which is
fixed in active sentences. In general, the indirect OM precedes the direct
OM.!2 Consider the following active sentences involving double object verbs
with two OM's:13

12Tpere are some counter-examples to this postulated clitic order which are
currently being investigated and are not discussed here. But even these
problematic examples show the same (aberrant) order for OM's in active and
PSV sentences, further strengthening the point of the argument.

13ye assume that previous discourse has established the reference of these
OM's.
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(22) a. Otieno miy--a--——--gi
0. give OM 1sg OM 3pl

'Otieno gives me them'

(23) a. a====mv chik=--=0-gi-—--¢
SM lsg promise V OM 3pl OM 3sg
'I promise (to) them him/her/it"

We find that PSV sentences derived from these active sentences maintain the
same order of verbal markers (indirect OM preceding direct OM). This is
true whether we "move" either the direct or indirect pro to the left of
the verb. In the PSV examples, then, we have either of the pro's appear-
ing before the verb:
(22) b/c. (an/gin) I==-miy--a=-==-= Gl====e gi Otieno

(I/They) PSV give OM lsg OM 3pl by O.

'I am given them by Otieno'

'they are given to me by Otieno'
(23) b/c. (gin /en) j---chik----0-gi-----e gi an

(they/he,she,it) PSV promise V OM 3pl OM 3sg by I

'they are promised him/her/it by me'

'he/she/it is promised to them by me'
The order of the markers in the PSV sentences must be fixed as they appear;
notice that this order corresponds completely to the order of OM's in active
sentences.

When we examine a combination of direct objects and objects of the prepo-
sition ni , we find that the order of verbal markers in active sentences is
fixed, and that same order must occur in PSV sentences:

(24) a. Otieno chwad-o-ni--e------gi
0. beat V for OM 3sg OM 3pl
'Otieno beats them for him/her'

Reversing the order of these elements results in ungrammaticality:

(24) a'. *Otieno chwad-o-gi=--=--- ni--e
0. beat V OM 3pl for OM 3sg

In the PSV sentences potentially deriveable from (2hka), the same order of

elements must obtain:
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(24) b/c. (en /gin ) i---chwad-o-ni--e---——- gi gi Otieno
(he,she/they) PSV beat V for OM 3sg OM 3pl by O.

'he,she is benefitted from the beating of them done by Otieno'l“
'they are beaten for him/her by Otieno'
Reversing the order of the two verbal OM's in these PSV sentences results
in ungrammaticality exactly parallel to the active ungrammatical sentence
(24a'), in which the same reversal was was attempted.

(3) The third argument comes from a consideration of a constraint on
third person object markers. We find that phonologically identical OM's
may not co-occur, even though they are understood in discourse to be
referentially distinct (this is indicated by using subscripts). Consider

first active sentences with double object verbs:

(25) a. *Otieno miy--o~gij----- gi2
0. give V OM 3ply OM 3pl,
'Otieno gives them, them,'

(26) a. *0tieno chik====)====== e,
0. promise OM 3sg) uM pLY-2

'Otieno promises him/her it '

We flnd that this ungrammaticality is matched for corresponding PSV sentences
involving these markers:
(25) b/c. ™giny /gin; ) i==-Miy==0=-gi,===== i gi Otieno
(they,/they;) PSV give V OM 3¢l 7™ 3pl; by O.
'they, are given them, by Itieno'
'they, are given to them; by ““ienc’
(26) b/c. *en, /eny) i===chik-=--@,---===e, gi Otieno
(he,she)/it;) PSV promise M 3Isg; OM 3sg, by O.

‘he, she; is promised it; dy ltienc'
'it; is promised to him/her; ty Otiermo!

1%The translation here is the dest urder the circumstances. It resembles
the Bantu examples in which zeficiary” obtjezts of underlying active senterce:
become the subjects of passivized senterces; an Ingiish straight gloss is
usually confusing. Therefore, I have resorted tc a bit of circumlocution
to retain the correct semantic interpretation.

'
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The point here is not to account for the ungrammaticality of the above
active sentences,15 but merely to point out that the ungrammaticality of
the corresponding PSV sentences seems closely related. Since some con-
straint concerning identical 3 person OM's in active sentences is needed
in the grammar independently, it would seem overly repetitious to require
an additional constraint for completely parallel data in corresponding
passive sentences. Yet this is exactly what would be required if we
failed to consider the markers in passive sentences as object markers.

In summary, then, we have examined three separate cases comparing
active sentences containing OM's with corresponding PSV sentences contain-
ing similar markers. In each case, the nature, order, and co-occurrence
restrictions found to obtain for OM's in active sentences was systematic-
ally paralleled in the behavior of verbal markers in PSV sentences. To
deny that these verbal markers in PSV sentences are OM's would necessi-
tate that clearly related phenomena be treated repetitiously and separate-
ly. The conclusion is then that the verbal markers appearing in PSV
sentences are in fact OM's. If they are OM's in PSV sentences, then two
things must follow. First, it is clear that the OM's represent instances
in which objects have not been promoted to grammatical subjects (note
that in (21b) no appeal to preposition stranding can possibly be maintained).
This then supports Keenan's claim that PSV is primarily a demotional
process, since Dho-Luo clearly shows that underlying subjects are demoted
to the objects of the preposition gi 'by'. Secondly, the appearance of
OM's on the passive verb must surely constitute evidence that these passiv-
ized verbs are transitive, which in turn vitiates Keenan's second claim

that all passivized verbs are intransitive.

3. Conclusion

In the first section we examined the behavior of pro's and OM's as
targets of various rules in Dho-Luo. We first found that pro's and NP's
triggered djfferences in verbal coding when targets of certain rules, even
wheri grammat.ical relations of pro's and NP's to verbs were held constant.

in tre second section, we eaxamined the behavior of OM's and pro's as targets

Moo Yepey peqerta almiine problems i Pashito (personsn common ooatee !

ot cre tiene i be ®saaa cxnmpde i SpAnirh discimee b by e es
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of putative grammatical relation-changing rules. We found evidence
that TGH, but not TGH-2, is a relation-changing process. We also ac-
counted for differences in grammaticality for pro's as targets of first
TGH and then TGH-2 by an appeal to contradictory verbal marking. Final-
ly we provided three arguments to suggest that the markers in Dho-Luo
PSV sentences are OM's, and that therefore PSV is primarily demotional,

and involves transitive and not intransitive verbs.
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TONE PRESERVING VOWEL REDUCTION IN LENDU*

Mirjana Trifkovié
University of Nice, France

Vowels in Lendu may be reduced if the tones they bear can be
preserved by being shifted to adjacent segments. In CV words
this is possible only if C belongs to a class of consonants,
C'. In CV;V, words, V; may be reduced but direction of tone
shifting depends on presence or absence of a morpheme boundary
between the vowels.

1. Introduction

In connection with the vowel reduction, the stability of tone patterns
will be tested on a series of examples taken from Lendu, a Central Sudanic
1anguage1 spoken in North Eastern Zaire.

Two cases of tone shift? associated with vowel reduction are presented:

(1) Leftward tone shift onto the adjacent consonant:
cv =+ C
T T

(2) Rightward tone shift onto the adjacent vowel:
ViV, -+ CV,

1T, T, T2

In both cases tone mélody (in Goldsmith's sense) remains unchanged.

*An earlier version of this paper under the heading "Lendu Tones and
Stability Phenomenon" was selected for presentation to the Seventh Confer-
ence on African Linguistics. I am indebted to G. Manessy, B. Vattuone and
J. Voorhoeve, and to my informants M. Njabu, husband and wife. In his
comment, J. Voorhoeve had a hunch that this treatment of vowel reduction
"might slso offer an explanation for C, restrictions in N.W. Bantu. N.W.
Bantu often has nouns of this shape -C,VC,, in which -C, can only be a
nasal, voiced consonant or glottal stop. Fricatives are excluded. The C'
set, would in that case be different of course. C" might be reduced to
¢lottal stop after vowel reduction."

'Rl lowing J. Greenberg's (1963 classification.

“Were [ nm concarned only with "lexical" tones shifting.
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Lendu presently has three level tones and one contour (Rising).3 In CV
words, vowel reduction (hereafter VR apparently restricted to [-lowl vowels)
may take place if and only if C belongs to a certain subset C' (of the conso-
nantal set C = {p, b, ?p, ®b, t, d, >t, 2d, >c, 3], j, k, g, kp, gb, ?m, n, n
ts, ¢z, tf, 43, ¥, v, 8, 8, s, z, [, 3, h, r, £, | }) characterized by the
aptitude for receiving the "free" tone. C' consists of s, z, t§, d3, r, r,%
and I don't know of any property that all and only these consonants have other
than the aptitude for tone bearing.’

If C belongs to the complement C" of C', whose members are never toned,
no VR can take place. Therefore, it seems to me a natural assumption to
posit that, all vowels being basically toned (and surfacing as such), all
consonants are basically toneless and only a subset C' of them may surface
toned (as result of VR).

2. Tone Shifting in CV Words

In the monosyllablic pattern C? f which is the preferred word pattern in

Lendu, VR may apply provided the rightmost consonant belongs to C'. When-

ever the VR process takes place, tone shifts leftwards onto the adjacent C'
consonant .

Consider the following:

(3) s¥ or 3 'to shoot'
tse or 1§ 'underneath’
&
Kkro or (12 "to cut'

s! (northern variant) & {standari form} ‘'skin'

The examples in (3) support the hypothesis in (&)

More detsils sbout Lendu ione systex ani itone processes can be found in
Trifkovié (1977, fortheomi

“Underscore indicates addel arti

T7 features (here: affrication).

SI do not use the
consonant “syliadicit i
rived teaclogical aptisude’.

EMore precisely. tie
occurs.  Quite excerticmally, o
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(4) Vowel Reduction for C'V
c'v - C
T T

If the adjacent consonant belongs to C", this process is blocked.

(5) c"'v *C
T X T

In fact, no word final C" are found in the language, whilst toned word

final C' frequently occur.

3. Tone Shifting in CVV Words

Lexical formation in Lendu involves suffixation. Consider, for example,

the -i , i.e. -V, , suffixed to CV roots giving morpheme sequences CV+V,
i.e. derived V)V, sequences. If C belongs to C', the shift in (6) takes

place.

(6) C'V+i - c'i , i.e. C'V4+V -+ c'v
T1T2 T1To TTy T1Ty

Examples are seen in (7).

0’

(1) sy +
1

t 'variety of grass'
ri + i

i
i 'ghost'

-

If C belongs to C", no VR tekes place and both vowels are retained.

(8) C"V+i , i.e. c"V, Vv,
7T, T T2

Examples are seen in (9).

(9) t[of ¥ *[1 'bees'
not \ *n{ 'woman slave'
In fact, this is the history of derived CV;V, word pattern in Lendu.
T2

The obvious generalization is: when a CV morpheme final vowel drops, the
tone shifts leftwards onto the adjacent C (see (4) and (6)). If the adjacent
© belongs to C", i.e. cannot receive it, VR is blocked (see (5) and (8)).

(A A .
Now let, us consider another process in which underlying o (instead of

Aerivyed ones as in (8) above) are involved. This underlying pattern happens



to be the surface pattern presently exhibited by the northern variant of

the language. Compare:

(10) Northern variant Standard language
Y pY Thi ’
nia na hippo
kié ké 'man'
béé bd 'raining season'
baf bY 'moon’
>3al 23U 'mouse’

A systematic relation between Northern and Standard forms is revealed
which could be captured either by (11) below or by assuming that both forms
are derived from a common source. Even if this were the case, I don't see

why (11) should be excluded as an intermediate stage.

(11)  c"vyv, - c"v,
T,Tp Ty T,

This relation holds with C'VV forms as well:

. N
(12)  tsdo tsd not *tsd 'mouth'
S99 S G
rié ré not *re 'bird'
sul sé not *34 'slaver'

The formula in (13) is thus parallel to that in (11).
(13) C'VyVy - c'v, not *C'V,
T1Tp T Ty T,To
Therefore, independently of the subcategorization of C, in basic vocalic

sequences we can posit:

(14)  Vowel Reduction for CV,V,
V1 V2 d CV2
T)T2 Ty, T

This process deletes V; and the tone shifts rightwards onto the adjacent
morpheme-mate V, even if the adjacent C could receive it by leftward shift.
Rightward shift being preferred (whenever possible), in order for (6) to be
derivable instead of (13) we have to suppose that either tone shift is blockec

across morpheme boundaries or that it takes place before V, is suffixed.
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L. Conclusion

In Lendu, vowels can be deleted provided their tone can be preserved
by shift. The condition under which tone can be shifted is statable as
follows:

a. on adjacent segments

b. within morpheme boundaries

c. preferably onto following vowel

d. alternatively, onto preceding consonant, provided it belongs to C'

In short, VR may be stated as in (15).

(15) Vowel Reduction (VR)
$03 — v

LA 7 pe——

If neither rightward nor leftward tone shift is possible, VR is blocked.
This tone preserving condition on VR is tentatively translated in terms of
phonological context in (15).

Reference to C' being necessary, the question arises whether C' is a

natural class in phonology. I don't know the answer.
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ACCENT MODIFICATION RULES IK LUGAKTA

John Kalema

Makerere University
Most analyses of Luganda treat it as a tone language. Recent
studies also show that it has features vhich seem to make it
possible to characterize it as a "pitch accent language".
Further, McCawley [1970) suggests that languages may have a
pitch accent system up to some point in the ordering of its
rules and thereafter have a tonal system: the claim is also
made that Luganda is a tone language starting from a very
early point in the ordering of its rules. This claim is re-
examined and the nature of various accent modification rules
in Luganda are investigated. It is concluded that McCawley's
claim is acceptable only when one is accounting for pitch in
words. Furthermore, it is shown that Luganda has several
processes which modify accent thus postponing the stage at
which the language ceases to be a pitch accent language to
become a tone language.

1. Introduction
Previous studies of Luganda prosody! have generally been made with

" which, according to Pike

the assumption that Luganda is a "tone language
C1948:31, is "a language having lexically significant, contrastive, but

relative pitch on each syllable." Thus Luganda is a tone language since,
according to the above definition, the acoustic difference between each
of the pairs of words given in (1), where pitch is indicated by profile,

is purely one of pitch:

(1) i. (a) kufbala 'to count'
(v) Mga—l_l_a_ 'to bear fruit'
ii. (a) EEIWETE 'to lend money'
(b)  ku[wolla 'to cool’
iii. (a) EIjETS 'hunger'
(v) nljalla 'nails/claws’

In the above examples an initial segment with a low pitch is followed, in

the case of (a) of each pair, by high pitch throughout, while in the case

lgee in particular Meeussen [1965, 19661; Cole [19671; and Stevick
[1969a, 1969b1.
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of (b) of each pair, the initial low pitched segment is followed first
by a high pitched segment and then by a low pitched segment.

More recent studies? on the other hand, using criteria other than
the shape of the informational nature of the acoustic signal in charac-
terizing the prosodic system of the language, have shown that Luganda
possesses features that would seem to make it possible to characterize it
as a "pitch accent language". The decision to characterize Luganda in
this way rests, first of all, on a consideration of the kind of informa-
tion that is needed, with respect to pitch, by the underlying lexical
representations of morphemes in the language. McCawley [1964] says that
if the underlying form of each morpheme in a language requires at most the
specification of some pitch phenomenon, for example the location of a high
pitch or a drop in pitch, then the language being considered has a pitch
accent system. Such a language would be quite different from one where
the morphemes would require an underlying representation in which each
syllable must be specified for underlying pitch. So that in a pitch ac-
cent language the information which must be recorded in the dictionary is
at most the location of some "accented" syllable. Such information may,
of course, be even less than the marking of the accent--information as to
which syllable is accented may be indicated indirectly by a morphological
feature; or no information at all may need marking in languages where
accent is totally predictable. In these cases a rule will then be utilized
to mark some syllable as accented on the basis of other information in the
dictionary entry.3

The second key factor in deciding whether or not a language has a

pitch accent system derives from a consideration of the type of rule or

2particularly Heny [1970]; McCawley [1970] and Kalema [197h].

3Languages where accent or prominence patterns can be related to pitch
distinctions in one vowel of each word and where, as a result, the surface
manifestation of pitch can be accounted for in a very general way, have
been reported in other related Bantu languages: (Safwa) Voorhoeve [19733;
(Kinga) Schadeberg [1973]; (Haya) Byarushengo, and Hyman, and Tenen-
baum [19761; (Kinyarwanda) Kimenyi [197631.



rules that are needed to derive a phonetic representation given the in-
formation relating to pitch that is contained in the underlying represen-
tations. Thus if among the rules modifying accent are accent reduction
rules with the effect of inserting accent on some syllable while reducing
all other accents in the domain of that rule By one degree, this would
mean that the language being considered, while it may or may not be par-
tially tonal, has a pitch accent system at some stage in the derivation of
its surface pitch. McCawley [19641 had classified languages according to
their phonological rule systems into tonal languages, as those in which
rules that do assimilations and dissimilations on pitch levels are to be
found, and pitch accent languages, where accent reduction rules operate.
McCawley [1970:529], in citing examples of languages incorporating both
types of rule systems, however, dismisses the earlier classification and
admits that it is impossible to make such a classification non-arbitrarily.
Nevertheless, McCawley adds, "it will be possible to speak of a language
as having a pitch accent system up to some point in the ordering of its
rules and having a tonal system from that point onwards in the rules.
Languages could then be classified according to how early in their gram-
mars the point occurred at which they became tone languages". In the
same study McCawley puts forward the view that Luganda is a tone language
starting from a very early point in the ordering of its rules.

The aim of this paper is to investigate the nature of the various
processes or rules that modify accent in Luganda. During the course of
the investigation it will be shown that McCawley's conclusion regarding
the stage at which Luganda becomes a tone language may be acceptable only
when one is accounting for pitch in words. If one is dealing with
stretches longer than the word, one finds that, apart from the "one very
early accent, reduction rule"* mentioned by McCawley, Luganda has other
processes that modify accent, thus postponing the stage at which the lan-

quage ~eases tn he a pitch accent one to become a tone language.

“Of ke rule, MeCawley (1970591 further says, "as far as 1 know,
Yre roaie whicnh deaccenta a poun befare a poasessive is the only aceent

Pt tine raie 0 laganda hac "
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2. Accent Assignment

Talking about Luganda verb-words, Heny [1970:1751 says that "there
is just one fall in tone from high to low in each surface verb-word.
Once the position of this drop in tone is fixed, the tone of the other
syllables can be determined." This means that provided an initial
marking is made to the word form, the pitches of certain segments, both
before and after the accented segment, need not be determined individu-
ally syllable by syllable, but rather they may be predicted by rules:
after the accented segment, everything is low pitched,5 while everything
up to the accented segment is high pitched except for certain segments
occurring initially, and are themselves not accented and are specified
as low pitched either in the dictionary or by rules; where in a word
there is no accented segment, everything is high pitched except for the
initial mora® which is always low. The accented segment is identified
with the high pitch in a high-low pitch sequence in the pitch profiles
and will be indicated informally elsewhere by an acute mark (). In this

paper, we will not dwell specifically on how this initial marking to a

5This pitch profile is possible only when "sentence" intonation is
used. With this type of intonation, for example, items such as liiso
'eye', ekibegabega 'shoulder', obumanyirivu ‘'expertise' would have
the following pitch transcriptions respectively : Tili_so , eki beigabega N
obu|ma|nyirivu . In making their pitch transcriptions, the majority of
past studies in Luganda have marked items using a "list" intonation which
means that the list of items quoted above would be transcribed as follows:
li i so , eki be gabe ga , obu ma nyili vu . The use of sentence intona-
tion is reserved for items with the potential of occurring as fully inde-
pendent utterances while list intonation is used when the item involved
forms part of a list of other items to be enumerated. Indeed going
through a list of items with an informant, as most transcribers of
Luganda pitch no doubt have done, automatically conditions the informant
to render his answers with the type of intonation most appropriate for
the task at hand: enumerating a list of items, actions, etc. Since in
Luganda even individual words may form complete sentences on their own,
it seems more appropriate that the type of pitch transcription based on
a sentence intonation should be used, sentence intonation thus being re-
garded as the most neutral type of intonation. Accordingly all words and
phrases in this paper have been transcribed on the basis of their sentence
intonation.

6 mora is a unit of phonological distance defined in loose terms by
McCawley [1968:581 as "something of which a long syllable consists of
two and a short syllable consists of one". 1In Luganda each mora would
therefore consist of either a consonant or a glide followed by a vowel,
or a vowel alone, or a syllabic consonant.



Luganda word is accomplished7 since the rules being considered, although
they depend on the presence of the accent in a word, will operate irre-

spective of how the accent is assigned in the first place.

3. Accent Shift

One process that has been overlooked by those studies which have
characterized Luganda as being, at least partially, a pitch accent lan-
guage, is one which involves the shifting of the accented segment from
its original position in a word to a new position in environments larger
than the word. The process of accent shift, for example, occurs when
an accented noun is followed by one of the following post-positional
genitive pronouns: -ange ‘'my', -affe ‘'our', -ammwe ‘'your' (plural),

-abwe ‘'their'. Let us consider the examples in (2):

(2) Original accent Accent shift Pitch profile
kutdu® kutud kwaange ku [tuu Jkwaange
'ear' 'my ear'
kibiinaa kibiinad kyaange 51{;??;;;15x9929g
'class' 'my class'
kibénerezo kibonerez kyammwe  ki|bonerezo| kyammwe
'punishment’' 'your punishment'
ekibégabega® ekibegabegd kyaange ekilbegabega kyaange
'shoulder’ 'my shoulder'
obut Gkuvu obutukuvl bwaffe obultukuvubwat fe
'holiness' ‘our holiness'

7This is a complex subject. Preliminary attempts to deal with it"
have been made by Heny [1970] and Kalema [1974] and also in my paper "On
accent assignment in Luganda" (in preparation).

BCertain orthographic conventions regulating the non-doubling of
vowels in certain contexts are deliberately ignored in this paper, repre-
senting long vowels in all contexts by doubled vowels. This facilitates,
among other things, the marking of gliding pitches as sequences of level
pitrhes distributed over the two vowels involved.

Mhis and similar items quoted with an initial vowel in this paper be-
inng to the traditional Tone Class ¢ in which if the noun or adjective
atem ia preceded by a CV-type class prefix, the presence or absence of
the initial vowel leads to A change in pitch pattern, viz. gjgj_ﬁ?glmbﬁgn
AR pprmed e V‘Q9f5;]§992v obu '}JKPY“ as opposed to hy(uliu]vu
[nomis tkey casea, Lhe presence or nonspresence of the initial vowel
rws o giter She pitoh profile, bhence oo de faion to excliade it

ae
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In all the above examples the original accent of the word is shifted from
its original position to the very last mora before the genitive pronoun.
There are, however, certain exceptions to this general process. The
first exception is found in the case of stems which are made up of two
syllables with the structure CVCV. When such stems are followed by any
of the post-positional genitive pronouns, the accent does not shift from

its original position as the items in (3) illustrate:

(3) Original accent Accent shift Pitch profile
mukazi mukazi waange mu|ka|zi_waange
'wife' 'my wife'
bifiba biflba byaabwe ﬂmba byaabwe
'chests! 'their chests'
emiglgu emiglgu gyammwe emilgu gu gyammwe
'luggage’ 'your luggage'
omuwdla omuwala waange Eggdwa la_waange
'girl' 'my girl'

The second case involving no accentual shift is found among nouns of
foreign origin. In Luganda, nouns of foreign origin seem to sub-divide
themselves accentually into two categories depending on the type of
structure the accented syllable has. In all cases, it is the last but
one syllable that is accented with the accent being inserted on the first
mora where the affected syllable consists of a geminate vowel cluster or
on the only vowel of a syllable with no geminate vowel cluster. This
categorization is also reflected once such nouns are placed before the
genitive pronouns under consideration: there is accentual shift in all
those items originally accented on the first mora of a geminate vowel
cluster and no accentual shift in items accented on the last but one
vowel of syllables with no geminate vowel cluster as the examples in (la)

and (4b) illustrate respectively:

(L) Original accent Accent shift Pitch profile
a. bapuliisi < (English: bapuliisi bammwe ba{puliisi|bammwe

'policeman' police) 'your policeman'



(4) cont.
kitaambdala < (Swahili: kitaambaal kyaffe  ki[taambaala|kyaffe
'table cloth' kitambaa) 'our table cloth'
mapaapdali < (Swahili: mapaapaali gaabwe ﬂEﬂ;;;;;;TTlgéEE!g
! pawpaws' mapapay i) 'their pawpaws'

b. baserikdle < (Swahili: baserikdle baffe balserika|le baffe
'soldiers’ serikali 'our soldiers'

'government ')

mabaliwa < (Swahili: mabaldwa gaange ma[balu|wa_gaange

'letters' barua) 'my letters'
bulaangiti < (Swahili: bulaangiti zaabwe bu Iaangi‘ti zaabwe
'blankets’' bulanketi) 'their blankets'

Thus, apart from these exceptions which would have to be marked as
exceptional to the rule to accent shift, we need a rule of accent shift
such that before a genitive pronoun, accented nouns have their accents
shifted from their original positions on to the very last mora of the
stem. Before attempting to formulate this rule in more formal terms,

let us examine another process that modifies accent in Luganda phrases.

4. Accent Reduction
Consider first the genitive phrases in (5) in which the possessing

noun is separated from the possessed noun by a genitive particle -a :

(5) Original accent Azcent reduction Pitch profile
Kiképo 3 mukdzi kikopo kyaa mukézi  ki[kopo kyaa mukalzi
'cup' 'woman' 'the woman's cup'
muséwo ; baserikdle  musawo waa baserikale ggdsawo waa baserika |le
'doctor' 'soldiers' 'the soldiers' doctor'
miguglu ; bagolée migugu gyaa bagolée g\im
'baggage' 'brides' 'the brides' baggage'
lubaldza ; njdu lubalaza Iwaa njlu lu|balaza Iwaa nju|u
'verandeh' 'house' 'the house's verandah'

In (5), in spite of the fact that each of the constituent nouns in the
genitive phrases is accented, only one accent--the right-most accent--
1% manifested, The same phenomenon is observable in "compound nouns" as

I lustrated in (6):



Original accent

Accent reduction

Pitch profile

mukazi ; mukdlu
'woman' ‘elderly'
I{iso ; ddéne
teye! 'big'
mafdta ; miingi
'goods' 'many'

, ,
mutwée ; munéne

mukazi muk(lu

liiso ddéne

mafuta mifngi

mutwe munéne

muj kazi muku [lu

'elderly woman'

liiso dde [ne

'God'

ma|futa miilngi

'wealthy person'

mujtwe munelne

'head! 'big' 'stubborn person'

5. The Role of Syntax in Accent Modification

It is possible to assume that the accentual modification processes,
that we have dealt with, will operate irrespective of syntactic environ-
ment. This, however, is not quite the case. In Luganda there is, for
example, a distinction between EEJKEET_EGEEILQ 'elderly woman' and
mu|kazi mujku[lu

'the woman is 0ld'. In both cases, we have exactly the

same elementary constituents. There is, however, a difference in the way
in which these constituents are combined which is reflected in the differ-

ent surface structures in (7):

(7) - /NP\

N ADJ
mukazi mukulu
'woman' 'elderly'

b. S

NP NP

| I

N ADJ

| |
mukazi mukulu
'woman' 'elderly"'

In (7a) where both the noun and adjective belong to the category "Noun
Phrase" the phonological rules must yield a surface pitch contour in which

there is only one accented segment: mulkazi mukullu ; while in (7b) where
both constituents belong to the category "Sentence" the phonological rules
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must give a surface pitch contour in which there are two accented segments:
mulkalzi mufku|lu . In fact all the examples quoted so far portray this
same dependence on syntax with regard to accentual modification with the
genitive constructions in section 3 having the post-positional genitive
element accented on the first mora, once the constituents Noun and Genitive
Pronoun both belong to the category Sentence. So, the process of accent
shift and accent reduction seem to operate only when the constituents in-

volved both come under the immediate domination of the category Noun Phrase.

6. Nature of the Rules

6.1. Accent reduction. In order to account for the state of affairs in
(5) and (6) it is possible to assume that each item goes through the accent
assignment processes with the result that each item would contain one
primary accent. If, at this stage, we have a rule in the grammar with

the effect of reducing the accent on the first item from primary to
secondary, then we should end up with noun phrases manifesting both
primary and secondary accents--primary accent being situated on the

second accented segment and secondary accent being located on the first
accented segment as in (8) where primary accent is marked as 1 and sec-

ondary accent as 2:

(8) a. mu‘k%zi mukd {1u 'elderly woman'
b. ki k%po kyaa muké_zi 'the woman's cup'

If accent placement is one that places primary accent rather than weakening
accent, and if the following convention is adopted: "when primary accent
is placed in a certain position, then all other accents in the string under
consideration at that point are automatically weakened by one", then the

rule of accent reduction could be formulated as follows:

(9) Assign primary accent to a primary-accented mora in the context
1

Mo..... T 1 wp

1 .
(In this rule M stands for a mora with primary accent and the dash
fndicates the position of the segment to which the rule applies.)



Rule (9) would assign primary accent to a primury-accented mora which is
preceded by another primary-accented mora in a Noun Phrase. By the con-
vention that we stated above, the effect of this rule would be to weaken
the other accents in the string to which the rule applies. Thus, the

accents in (8a) would be derived as follows:

(10) mukazi  mukulu
1. 1 1 Original Accents
2. 2 1 Accent Reduction rule

An approach such as the above, however, makes claims about Luganda
phrases that cannot be fully substantiated, namely that the phrases such
as the ones under investigation have segments with different degrees of
stress. As far as we can tell, no distinction in degrees of stress
exist in these phrases. What seems to be the case though is that once
the pitch rises on the first accented segment, it remains high on all sub-
sequent segments until after the right-most accented segment when it drops
to low. This means in effect that it would be a misrepresentation to con-
tinue assigning numerical values to our accented segments. Rather than
having a rule such as (9), where primary accent is inserted on a particu-
lar segment with the effect of reducing the accent on all other segments
in the stretch, the type of accent reduction rule that would be more
appropriate for Luganda would be one which has the effect of making one
element of a phrase predominant by eliminating the accentual phenomena
elsewhere in the stretch to which it applies. The accent reduction rule

may be formulated verbally as follows:
(11) Delete the left-most accent in the context of e M ceeedyp

Thus, instead of the derivation (10) we would have the derivation (12) for

the phrase mulkazi muku{lu :

(12) 1. mukazi mukulu
1. mukazi mukdlu Original Accents
2. mukazi mukdlu Accent Reduction rule

In fact, the accent reduction rule deletes not just the first accent in
a Noun Phrase but all accents occurring before the last accented segment

in a stretch to which the rule applies. Furthermore, the accent reduction



rule applies in a cycle, first operating on the innermost bracketed or
smallest constituents in a stretch and then on larger constituents,
until the maximal domain of the phonological rule is reached. Thus
the accents in the phrase !ﬂJkOpo kyaa mukazi muﬂa]lii 'the elderly
women's cup', with the constituent structure shown in (13) would be
derived as in (1k):

(13) NP

g
3

prep NP
N ‘ N Adj
| | |
kikopo kyaa mukazi mukulu
'cup' ‘of' 'woman' 'elderly'
(1k) kikopo kyaa mukaz i mukulu
1. kiképo kyaa mukazi mukdiu Original Accents
First Pass through Cycle
2. kiképo kyaa mukgzi mukdlu Accent Reduction rule
Second Pass through Cycle
3. kikgpo kyaa muk&zi mukdlu Accent Reduction rule

First, accent is assigned individually to nouns and adjectives in the con-
struction. The accent reduction rule, operating on the next largest con-
stituent during the first pass through the cycle, deletes the left-most
accent in the phrase NP [mukgzi mukdlul. During the second pass through
the cycle, the accent reduction rule operates on the phrase NP Ckiképo
kyaa mukgzi mukdlul deleting the first accent in the phrase to produce

NP [kikgpo kyaa mukgzi mukdlul where there is only one accented segment.

6.2. Accent shift. With a rule such as (11) having the effect of getting
rid of the accent(s) to the left of the accent which is made to predominate
in a phrase, and with the right ordering of the rules, the process of
accent shift in Lugande may be accounted for by a rule which assigns

accent to the final mora of an accented noun followed by a genitive pro-

noun. If the accent shift rule, which is formulated verbally as (15) is



made to operate before the accent reduction rule, then we would have a
stage in our derivation when we have two accent morae on the noun before

the genitive element.

(15) Assign accent on the final mora of a noun in the context

-

M. *#]]GEN]NP

(where M stands for an accent mora and the dash indicates the
position of the item to which the rule applies)

If, at this stage, the accent reduction rule is made to operate, then we

would end up with only one accent as shown in (16) in accounting for the

accent in the phrase ma paapaalilgaabwe 'their pawpaws':

(16) mapaapaal i gaabwe
1. mapaapédali gaabwe Original Accents
2. mapaapdal{ gaabwe Accent Shift rule
3. mapaapaali gaabwe Accent Reduction rule

T. Pitch Assignment

All the processes that we have dealt with in this paper are concerned
only with accent and, although they affect pitch in the end, this is only
indirectly. Both the accent shift and accent reduction rules are earlier
operations in the grammar in comparison with pitch or tonal assignment
processes which apply once the processes involving accent assignment and
accent modification have operated. These are not the concern of this
paper. Nevertheless, an outline of what they are is essential if only to
clarify how one moves from the accent modification processes to the
actual pitch contours in our phrases.

Pitch assignment rules required in the production of surface pitch in
Luganda fall roughly into three categories, applying in the order given
here: a) rules that insert pitch on particular segments of words or phrases,
b) pitch spreading rules, and c) intonational rules. Prior to the appli-
cation of these rules, we need a rule or convention that automatically
assigns high pitch to any segment specified as ([+Accented]. Thus in

deriving the pitch contour in the phrase majpaapaali|gaabwe the pitch
assignment rules will utilize, as their input, the output of (16) as
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illustrated in (17). The rules in the first category will insert low
pitch on the initial syllable(s) of certain word forms utilizing both
phonological and morphological information of the segments involved. 1In
this case the class prefix is specified as low. Once the initial low
syllable is specified, pitch spreading rules apply specifying as high
everything after the initial low up to the accented segment as high and

as low everything after the accented segment. At this stage everything

in the phrase has been specified for pitch, as being high or low. Finally
the third group of rules, which are concerned with phonetic detail, will
deal with problems of downdrift and will assign scalar values to segments

already specified for pitch.

(17) mapaapgal{ gaabwe
1. mapaapaal{ gaabwe Low Pitch on Class Prefix
2. mapddpddli gaabwe High Spreading Rule
3. mapddpdadli gasbwe Low Pitch Spreading Rule
b mgpégpgél} gggbwg Downdrift Rules

8. Conclusion

In accounting for pitch in Luganda words, the stage at which the lan-
guage ceases to be a pitch accent language and converts to a tonal system
is reached quite early in the derivations since all that is involved
here is the specification of the accented segment (€%3 any). Once this
is accomplished, the language ceases to behave as a pitch accent system
and converts to a tonal system with tonal rules to account for pitch on
segments other than the accented segment. In environments longer than the
word, however, accounting for the pitch that is manifested at the surface
level involves more processes typical of pitch accent languages: apart
from specifying the location of the accented segment, we need, before the
tonal rules can apply, both an accent shift rule and an accent reduction
rule, thus providing evidence to suggest that the stage at which the lan-
guage switches from a pitch accent system to a tonal one is not as early
a3 previously thought.

In investigating the nature of the various processes that modify

accent, thlg paper has also shown or revealed certain characteristics of



these processes not previously revealed or thought likely to operate in
Luganda.  Specitically, we have shown that the accentual make—up of an
utterance in this language is determined in some manner by the surtace
structure ot the particular utterance and that, in general, the accentual
shape of a particular unit such as a phrase, is determined by the inher-
ent complex properties of its parts and the way in which these parts are
combined, with similar rules operating on units of varying levels of

complexity.
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MORPHOPHONOLOGICAL PALATALIZATION IN SOUTHERN BANTU:
A REPLY TG SEGMENTAL FUSION!

Robert K. Herbert
Ohio State University

Most of the Southern Bantu languages exhibit a phonological
process known as "Palatalization" wnereby sequences of labial
consonant plus w are replaced by labialized (pre)palatal
fricatives or affricates, e.g. p + w = tfw, b + w = d3w .
Similar alternations also occur before front vowels and the
labiality of the palatals cannot be attributed to an under-
lying w . Stahlke [1976) treats these alternations as

cases of segmental fusion in which the labiality of the pal-
atals is derived from the labiality of the original stop con-
sonant, e.g. b + | -+ dzw . After a brief examination of
Stahlke's analysis, it is suggested that these alternations
are not to be treated within the domain of phonological
fusion but as morphophonological, i.e. morphologically con-
ditioned, alternations. This suggestion is viewed in the
light of various criteria put forward by Linell [1976] and
Dressler [to appear] for determining rule status. The
analysis of Southern Bantu palatalization is then set in a
general discussion of a possible constraint on the theory

of segmental fusion.

1. Introduction

In a recent article appearing in this journal, Stahlke [1976] takes
issue with the segmental discreteness postulate of American structural
linguistics, i.e. the notion that phonological segments are linearly dis-
crete. This notion has, as Stahlke points out, a much longer history,
and it has been formally incorporated into the theoretical framework of

generative phonology insofar as the form of phonological rules forces the

1z working version of this paper appeared in Wiener Linguistische
Gazette 1k4:12-40 (Working Papers of the Institut fiir Sprachwissenschaft
der Universitét Wien). I am grateful to Herbert Stahlke, Robert J.
Jeffers, and Professor Wolfgang Dressler for their comments on an earlier
version of this paper which was presented in a seminar conducted by Prof.
Dressler at Ohio State University, Winter 1977. Naturally, all oversights
and analytical errors are my own responsibility.
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linguist to think in terms of segments alone. Stahlke considers several
cases where a purely segmental treatment of data is inadequate on both
formal and explanatory levels. In these cases, he claims, it is necessary
to recognize a phonological phenomenon whereby two adjacent segments fuse
into a single unit, which unit segment shares properties of both.

Certainly the notion of fusion (unification, coalescence) has long
been recognized within the domain of suprasegmental phonology. For ex-
ample, a sequence of tones may be compressed onto a single segment. In
this manner, a sequence of high tone plus low tone, if realized as a unit,
becomes a single falling tone. Suprasegmental fusion is symmetrical in
many systems so that the reverse sequence, low plus high, is realized as
a rising tone. In the case of sequences of identical tones which are
realized as a single unit, whether we need to make reference to fusion or
deletion is really a moot question. Similarly, although perhaps more
problematic from a formal viewpoint, there are numerous cases of vocalic
fusion or coalescence which are cited in the descriptive literature where-
by, for example, /a+i/+[el, /e+tu/+{0], /i+u/—0[y3.2 Bell [1971] provides a
useful survey of processes which shape syllable structure. Three clearly
related processes are subsumed under the general heading of Nuclear Fusion.
These processes involve the collapse of two nuclei into one; the resultant
nucleus may be long or short, have the quality of one of the original vowels
or a compromise between the two, or maintain both qualities as a diphthong,

e.g. Susu combinations of vowel-final nouns with suffix -i
(1) a. /i, e, e/+/-i/ =+ L[i, e, €]

b. /a/ + /-i/ = (€]

c. /u, 0,9/ + /-i/ -+ Cuj, og, og) alternating with [i, e, €]
Alternations between sequences of vowel plus nasal consonant and nasalized

vowels are also cited by Stahlke as examples of segmental fusion.

2The formalism provided by generative phonology does not adequately
allow for cases of segmental fusion. In general, a transformational rule
of the form AB = C is posited in such cases or else it is necessary to
posit two independent rules which are formally coupled in some manner.
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Consonantal fusion, i.e. coalescence involving two consonants or one
consonant plus another segment which results in a surface consonant, occurs
much more rarely than either vocalic or suprasegmental fusion and has
played a much lesser role within the theory.3 There are, however, convinc-
ing cases of such fusion, which are of two main types: i) those in which
the resulting segment presents a sequence of articulatory events corre-
sponding to an original sequence of segments, e.g. prenasalized consonants,
affricates, etc.; ii) those in which the resulting segment presents a super-
imposing of articulatory events, e.g. certain voiceless or murmured nasals
which can be attributed to sequences of nasal plus h .

Sasse [1976] examines several types of consonantal fusion involving
two input consonants in the setting of a general discussion of multi-
columed matrices in phonological representation. Among the examples cited
are long consonants which arise from a sequence of two identical consonants
or two non-identical consonants, prenasalized consonants, glottalized con-
sonants, aspirated consonants, etc. Of course, the problem here is that
segments which may be phonetically identical are sometimes underlying
units, and in other languages these same surface units represent underlying
clusters which are fused; the differentiation of the two types is often ar-
bitrary in analysis.

Although cases of fusion between a consonant and non-consonant are
cited in the literature, these cases are much less convincingly argued
than those involving two like-input segments. Stahlke's most dramatic ex-
ample of consonantal fusion of this.type is that of root-final palatals in
Tswana, a Southern Bantu language. In this paper, we propose to examine
this case in greater detail and to provide a reanalysis of these data which
does not make any reference to segmental fusion. The implications of this

reanalysis will be discussed in Section 5.

2. Stahlke's Analysis of Tswana

The data concerning the root-final palatals in Tswana are as follows.

e example of nasallized vowels does not fit this schema for two veasons.
Firat,, the purely segmental status of nasality has recently been called iuto
gquection . Decond, the resalting segment, 18 n vowel, not. a consonant.
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The passive and causative verb stems are formed by suffixing the exten-
sions -iwa and -isa or -ya respectively to the root. For many verb

stems, alternate passive forms are possible: a form in which the full

suffix occurs and a form in which -i has been deleted:

(2) -boniwa/-bonwa (< -bona) 'be seen'
-ratiwa/-ratwa (< -rata) 'be loved'
-rokiwa/-rokwa (< -roka) 'be sewn'

The interesting forms are those which have root-final labial consonants;

in the i-deleted forms, a complex series of consonant alternations occurs:
(3) -bopiwa/-bot [wa (< -bopa) 'be moulded'

-robiwa/-rodzwa (< -roba) 'be broken'

-bofiwa/-bofwa (< -bofa) 'be bound'

These alternations include the follcwing:“

(%) p > tf
ph > tfh
b > 3or d3
f > [ortfh

m > nor f

Stahlke considers, but rejects, an analysis which palatalizes labials
and then deletes i by a general rule which, he claims, the grammar must

have to account for the forms in (3), i.e.:
(5) bop + iwa
botI + iwa palatalization
bot| + wa i-deletion

YTwo points need to be noted here. There is apparently rather free vari-
ation in certain cases in the realization of the palatal alternate of b,

which may be a fricative 3 or affricate d3 . In fact, the verb ja may
be [dZa, 3%a, ja, dja, jal. The variants of f are morphologically deter-
mined: occurs in the passive and some diminutives, tfh in the causa-

tive and certain front vowel diminutives. This distinction is discussed in
later sections. The output alternations in other Southern languages which
we cite are similar, though not identical, to these Tswana alternations.
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Among the problems with such an analysis is the fact that the palataliza-
tion process leaves intact those segments which we expect to be first
palatalized, viz. alveolars and velars. Further, there is the formal
problem posed by the fact that I-deletion, normally an optional rule,

is obligatory only after palatalization has applied.

Similar palatalizations also occur in the causative verb form and
the diminutive of nouns. In these cases, the consonant which results is
also labialized, but the labialization cannot be attributed to a follow-
ing W , as in the passive. The diminutive suffix is -ana/-ane , which
historically began with a palatal glide *y or a palatalized velar
fricative #*yY . Stahlke attributes to the historical palatal the alter-

nations:S
(6) kolobe kolod3wane 'pig/piglet’
tshipi tshitfwana 'iron/sm. piece of iron'
lesapo lesat [wana 'bone/small bone'
tsephe tset [whana 'springbok/springbok kid'
sefefu sefet [whana 'blind person/sm. blind person'

These alternations are formally schematized by Stahlke as:

5The transcription used by Stahlke is that of the official orthography;
it has been modified to conform more closely with I.P.A. and that found in
the standard reference works on these languages to facilitate comparison.
Apart from the simple substitution of symbols, e.g. ff for t§ ;0 , ¢
for &, & , etc., we have reordered the symbols used by Stahlke for
labialized palatals with aspiration. Thus, tsét¥hwana will be tran-
scribed as tseffw“ana in this paper. This reordering is in agreement
with Tucker [1929] and others who note that the use of w in conjunction
with consonant symbols represents a unit articulation, not a sequence of
events. Labialization runs throughout the consonant whereas aspiration,
whiech is unrounded, clearly follows it. Thus, the 1.P.A. transcription
f&l“] is probably the most accurate representation; it is not employed
here for typographical reasons. Gimilarly, for typographical reasons, il
is uged to indicate the palatal nasal (1.P.A. [p1) and q represents the

raiatal-alveolar click. In other cases, we follow the transcriptions
wed by anthora, occasionally modi fying them to fit this general schema.
This paper §a primarily a work of library research. A1l errors of inter

wretat fon of ARta Are my own reaponsibility.



o) ph ' i - tfwh

voiceless high voiceless
labial palatal labialized
aspirated vowel aspirated
stop palatal
affricate
b + i d dzw
voiced high voiced
labial palatal labialized
stop vowel palatal
affricate
f + y - tJwh
voiceless palatal voiceless
labial semi-vowel aspirated
fricative labialized
palatal
affricate

Palatalization always involves the deletion of the vowel or glide which
conditions it, but labialization is not always attributable to a following
w , e.g. /tshipi + ana/ » tshit[wana. Stahlke claims, therefore, that

the labial consonant itself must be postulated as the source of labiali-
zation. Palatalization is not an assimilation process in Tswana; rather,
it represents the fusion of two segments so that certain distinctive artic-
ulatory properties of both original segments are still present in the

fused unit.

3. Additional Background Data

In addition to the language internal types of alternation considered
by Stahlke, our reanalysis will make reference to the process of palatal-
ization within the framework of the Southern Bantu language group as a
whole. Thus, in addition to determining the synchronic status of these
consonant alternations within Tswana, our secondary goal is a preliminary
reconstruction of the phonetic stages responsible for these alternations

historically.® In fact, it will be shown that Tswana palatalization is

6Reference to phonetic processes in various other Southern Bantu lan-
guages, e.g. Pedi, is not intended to validate the analysis of Tswana al-
ternations which will be proposed. Rather, comparative evidence is cited
here only to point to the historical naturalness of the developments which
we propose insofar as intermediate stages are attested in closely related
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closely related to processes of labialization and velarization in other

languages of the group.

3.1. Tucker's analysis of passivization. In his Comparative Phonetics

of the Suto-Chuana Group of Bantu Languages, Tucker [1929] notes that
palatalization in Tswana is a very old process related to labialization
of consonants in other contexts.’ He distinguishes labializaiton of non-
labial consonants and labialization of labial consonants. The former
process, also known as "back labialization", gives rise to consonants
which are produced with rounded lips and the back of the tongue raised
somewhat more than usual. Back labialized consonants are phonetically
identical in most cases with consonants occurring before back rounded
vowels. Front labialization is a more complex phenomenon. In Pedi, a
Northern Sutho dialect, it affects labial consonants and effects their
being produced with rounded lips and the middle of the tongue raised more
than is usual. Tucker uses the I.P.A. symbol [yl to indicate this front
labiality, although he notes that it is not so palatal as the French semi-
vowel [yl as in lui . Also, it is important to remember that in both
cases the semi-vowel symbols W and y do not represent separate semi-
vowels pronounced after the consonants, but w- or y-like elements
running throughout the articulation.

The corresponding process to Pedi front labialization is palataliza-
tion in S. Sutho and Tswana, i.e. front labialization is carried one step
further in these languages. Instead of [fy, By, py, pyhd, we fina C[fw,
3W, tfw, thh]. Tucker cites the following comparative forms showing

these correspondences [1929:79-801:

languages. While we claim that these stages do not occur in Tswana syn-
chronically as the alternations are no longer phonological in character,
they do lend some credence to what appears initially to be a rather suspect
phonetic development,. Comparative evidence also points to the natural
development of phonological rules into morphophonological and morphological
rules which is discussed in Section h.

!fuerer's work ls very useful insofar as the consonants are concerned,
Lot hin intberpretation of vowels is less reliable.
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(8) Pedi S. Sutho Tswana

bofya bo[wa bo[wa 'be tied on back'
4aPya 4azwa te¢hazwa 'be stabbed’
thupya thot [wa thot [wa 'be captured'
4opyha 4ot Jwha t4hot [wha 'be heaped up'
Bopya bot [wa bot [wa 'be created'

Unlike Stahlke, Tucker attributes palatalization of labial consonants
in the formation of the passive to the extension -wa directly. Although
he notes that the passive may also be formed by suffixing -iwa , the two
are synchronically unrelated, i.e. one form does not derive from the

other. Tucker's analysis might be schematized as:

(9) bop + wa
bop + ya
bot[ + wa

i.e. back labialization becomes front labialization after labial consonants , as
in Pedi. The front-labialized consonant, in which a y-like element is
superimposed on the consonant, is palatalized and therefore receives sur-

face back labialization in Tswana and S. Sutho.

3.2. Diminutives. Accepting for the moment the phonetic plausibility of
an analysis such as the above, we still need to explain exactly those
forms which lead Stahlke to his fusion analysis, i.e. those in which no
underlying labial glide can account for the labialization of the palatal-
ized consonants. The diminutivization of nouns is phonetically more
transparent in Pedi than in either S. Sutho or Tswana. The general suf-
fix is -ana/-ane , which functions in three processes to form the dimin-

utive, varying with the final vowel of the noun:

(10) a. Ca + -ana/-ane = Cana/Cane

noya noyana 'snake'
leBa leBana 'dove'
mpfa mpJana 'dog’

b. Ci, Ce, Ce + -ana/-ane + Cjana/Cjane
lenti lent jana 'string'

modoki motok jana 'poor man'
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more commonly, however, palatalization occurs:

moriri mori [ana 'hair'

Botale potazana 'wisdom'

t[whene  tJwhefiana "baboon'

lenon lenofiana 'vulture'

lefupi {lefutswana] 'indicator!'
lejupqana

mosape motat swana 'herd'

leyofi leyofsana 'palm of hand'

koloBe [koloBzana] 'pig'
koloByana

¢. Cu, Co, Co + -ana/-ane = Cwana/Cwane or Cyana/Cyane
with labials

kxhoyo kxhoywana *fowl'

maru marwana 'clouds'

leoto leotwana 'foot'

kepo kepyana 'spade'

kupu kuByana "hippo'

leyapu {leyapqana ] 'watermelon'
leyatswana

In Tswana and S. Sutho, front vowel nouns exhibit palatalization of

stem-final consonants:

(11) Pedi S. Sutho Tswana
mori [ana moritshana moritshana
Botazana bodazana bot ¢hazana
t [whefiana tswhefiana t [whefiana
lenofiana lenonfiane |enofiana
{Ie]utswana mosut swana mofutfwana
Iefupqana ]
mo4at swana mo¢at swana mot ¢hat [wana
{koloﬁzana} (kolobegnana) kolozwana
koloByana
leyofsana lehotswhana  lexo[wana
e gowel otems, which receive back Inbialization in Pedi, ave nlso baek

i ised i Tawann nod G. Gubho, buto front labialization is npain

Goried e e the s
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Kepyana xat [wana ket [wans
Kupyana kudwana Kudmanas
leyapyana Ieho(f-ana lexat [wana
leyat swana

It is important to note here that the latiality of palstels derivea frua
labial consonants can be attributed to a stem-tfinal v, ©, 2 . The
treatment of lablal consonant stems in tixe dimiputive thus paraliels exact-
ly the treatment ot labials in the passive. Such an analysis is not
possible for the forms in (11). However, note that the process of front-
vowel labialization is much more pervasive; it affects not only labial
consonants, but all stem-final consonants. Thus, alveolars and velars are
palatalized before i , e , € , but labials are palatalized before all
vowels except a . The process of palatalization in the causative behaves
similarly. This is an important distinction to which we shall return
below.

4. Reanalysis in the Setting of Southern Bantu
The analysis which we shall propose for palatalization in Southern

Bantu passives is that it is a morphophonologically conditioned process
synchronically. That is, we agree with Tucker's analysis of two supple-
tive extensions -wa and -iwa .2 The -wa extension has, through the
course of time, come to be associated with a series of complex consonant
alternations. There is a great deal of evidence which suggests, however,
that these alternations are no longer fully phonological in character as
Stahlke claims, but rather are conditioned by category membership and
Juxtaposition with a particular morpheme.

Doke [1967] points out that "palatalization" is actually a misnomer
since prepalatals are used in most languages, although Xhosa exhibits

8Meinhof [1932:45] also treats the two passive extensions as independent.
He notes, however, that -wa is probably derived historically from *-iywa .
We assume that the original distribution of -wa/-iwa among the Southern
languages was that -Iwa occurred with monosyllabic stems. Its use with
vowel-initial stems in Zulu is probably an innovation.
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both palatals and prepalatals. There is no doubt that palatalization
arises historically from a general incompatibility of labial consonants
and w . Comparative forms such as the following show the far-reaching

effects which this incompatibility has had among the Southern languages:

(13) Xhosa S.Sutho Shona Venda Tsonga Lenge
*mu-ana ufiana nwana mnana nwana nNwana mwanana 'child!'
*imbwa ifidza ntfa imbya mbya mbjana imbwa 'dog’
*bu-ala ucwala d3wala byabya (halwa) bjala wadwa 'beer'

Lenge, a Chopi dialect, conforms rather closely to the reconstructed
forms in all cases. Xhosa exhibits palatalization in all thrée cases
whereas S. Sutho has palatalization in the last two, but velarization
of m in the first as does Tsonga. ©Shona and Venda have velarization
throughout. The Tsonga forms mbjana and bjala show palatalized
labials which recall Tucker's analysis proposed in Section 3.1. We note
that, on its own merit, a process of "palatalization by w" would be ex-
tremely unnatural and suspect.

Doke [1967:401 describes the complementary process of velarization
as "an abnormal raising of the back of the tongue towards the soft
palate (velum) instead of the usual slight raising effected in pronounc-

ing the velar semi-vowel w . Velarization actually involves three sub-

components as the following examples from Shona demonstrate:

(14) a. the substitution of a velar fricative or plosive for w after
labial consonants: C[pxa, bya, mnal
b. the insertion of a velar fricative or plosive between post-
labial pre-velar consonants and w : [txwa, sxwa, rywal
c. the maintenance of w after velar and post-velar consonants:

Ckwa, gwa, nwa, hwal.

The processes are similar, but less regular, in Venda. This pervasive
velarization must be distinguished from what Doke terms "Velarization by
Substitution", which is more widespread and effects the replacement of
m (and occasionally f ) by n in passives, noun diminutives, and the

prefix of some Class 1 and 3 nouns, e.g. S. Sutho:



(15)  roma ronwa 'send/be sent'
sefia sennwa 'spoil/be spoiled'
khomo khonwana 'ox/small ox'
leleme lelenwana 'tongue/small tongue'
*mu-etsi nwetsi 'daughter-in-law'

The patterning of nasals within the system of consonant alternations is
discussed in Section L.k,
Dressler [to appear] makes a four-way distinction among rule types

which are appropriately represented on a scale:

phonetic phonological morphophonological morphological

1 2 3 L

This contrasts with other theories which recognize only phonological and
morphological components of a grammar. Phonetic rules are treated as a
subcomponent of phonology, and morphophonology as part of phonology or
morphology proper. Linell [1976], as a reaction to the widespread use

of phonological formalism for morphophonological and morphological pur-
poses, proposes that morphophonology is part of morphology. This follows
earlier structuralist theories. The absolute distinction is difficult to
maintain, however, as there are no unambiguous criteria which can be used
to distinguish between the two.

In very broad terms, we shall follow Dressler in distinguishing be-
tween phonological, morphophonological, and morphological rules as follows:®
phonological rules are of the form A+B/C in which both the change and the
environment in which it occurs are phonetically plausible whereas morpho-
logical rules often involve quantal leaps and implausible environments.
Morphological rules are often context-free in the sense that the rule can
be stated without reference to any phonological environment although it
occurs systematically within a category such as [PLURAL]. Morphophono-

logical rules share characteristics of both phonological and morphological

9Phonetic rules are the "automatic rules" of generative phonology.



rules in that although they serve morphological functions, they may be
(partially) plausible phonological rules. These distinctions are not
absolute. We cite below some types of evidence which are conveniently

used to argue fror the assignment of a rule to any one particular category.

4L.1. Evidence for morphophonologization: Passive. There are several

types of evidence which could be cited in defense of a morphophonological
analysis of palatalization in Southern Bantu. Among those criteria dis-
cussed by Linell [1976] and Dressler [to appear] is the phonetic non-
naturalness of the synchronic alternations. That is, although it is
possible to recover the intermediate stages of palatalization, which
stages are attested in various languages and dialects, synchronic alter-
nations of the sort p+ i =+ tfw f+ i+ tfwh, etc. are phonetically
radical and unnatural. Also, although the historical effects of pala-
talization and velarization are evidenced throughout the lexicon, the
fact that they are synchronically associated with particular grammatical
categories makes them good candidates for morphophonologization. That
there are many exceptions and idiosyncracies in the workings of palatal-
ization also points to non-phonological conditioning. There is further

a tendency among some speakers to use alternate suffixal forms which
avoid palatalization. For example, Tucker [1929:81] noted an increasing
tendency among younger speakers of Tswana for passives with -iwa rather

than -wa plus palatalization. The same tendency is exhibited in the

formation of diminutives where a suffix -fiana replaces -ana . 1In

some languages, e.g. Tsonga, the -iwa passive has replaced -wa al-

most completely. It is important to note that -iwa replaces -wa in
10

all contexts, not only after labial consonants.
Another important type of evidence which points to non-phonological

conditioning of palatalization is the association of the alternations

107he spread of -iwa and -fiana at the expense of -wa and -ana
follows Kury2owicz' general principle that the longer of two competing forms
tends to replace the shorter. There are clearly other factors operating here
which also contribute to an explanation of the extension/origin of the longer
forms.



with particular categories, i.e. the alternations are indexical and act
as a semiotic signal of category membership.ll There are two subtypes
of this sort. First, there are examples where the palatalized consonant
is added to the labial consonant rather than replacing it. Tucker, in
his 1969 addenda to the 1929 edition, notes that there is a growing
preference among Lesutho for forms such as boffwa , leffwa , thop[wa ,
4opfwha , etc. over older bofwa , lefwa , thotfwa , sot[wha (< -bofa ,
-lefa , —thopa ) -Qopha ). That is, transparency of derivation is in-
creased by suffixing Iwa to the verb stem directly. In some Northern
Sutho dialects [Ziervogel 19601, the morphologization of palatalization
is demonstrated by the fact that w never occurs with the palatalized
alternants: ba , pa , pha,fa become bza , pfa, pfha , ffa, i.e.
%a or Ja are suffixed directly to labial stems although non-labial
consonants show -wa : bopa , bopfa ; bofa , boffa ; rata , ratwa .12
The bilabial nasal does not follow this pattern as ma > oqwa : roma ,
ronwa (cf. Section 4.4). Similarly in Tswa b becomes bj even be-
fore -iwa , e.g. laba , labjiwa 'see, be seen'.

Second, there are examples where the labial consonants are palatal-
ized even when they are no longer stem-final. Doke [1926:140] cites the

following forms from Zulu:

(16) bophela (< bopha) bofelwa 'tie for'
bubisa (< buba) budziswa 'kill'
lumisisa (< luma) lufiisiswa 'bite hard'

That is, even when other extensions intervene between the bilabial and
the palatalizing -wa suffix, palatalization occurs. Obviously, it is

not possible to salvage a phonological conditioning in these cases with-

gooper [1976:891 notes that the morphologization tendency is in part
motivated by a desire to establish a one-to-one correspondence between sound
and meaning, especially when there is an accidental close correspondence
between an alternation and a particular grammatical category.

12001e £1955:xix] notes & similar tendency in N. Tswana dialects. These
tendencies not only increase derivational transparency, but they also more
¢losely mirror historical forms, e.g. ntfa 'dog' (*mbwa) is mpsa, mpfa ;
ntfhe 'ostrich' is mpfha, mpsha in these dialects.



out an otherwise wwotivated appeal to rule ordering. The other alter-
native is to treat passive stems as synchronic suppletives, an analysis
which is not altogether unattractive.

The tendency to associate these consonant alternations with particu-
lar grammatical categories is demonstrated in several languages. For
example, in Venda velarization is an active process only in the formation
of passive stems. The pattern of diminutive formation is no longer by
suffixation; even in the few forms with -ana which do survive, there
is no consonant alternation.

To summarize our analysis of passivization to this point: there are
certain alternations between labial and palatal (or prepalatal) conso-

nants which occur when the extension -wa is suffixed to a verb stem,

but not when an alternate suffix -iwa 1is used. The alternate suffixes
are analyzed as formally independent units synchronically, i.e. -wa is
not derived from -iwa via a rule of i-deletion.!3 Further, there are

numerous facts which point to the morphophonological status of these con-
sonant alternations in many languages, including Tswana. It may be that
conditioning is fully morphological in some languages, e.g. Zulu. There-
fore, we do not feel that Stahlke's fusion analysis of these alternations
can be accepted. Morphophonologization of the passive alternations ap-
pears to have occurred in the Nguni group, the Sutho group, and in Venda.
In the Tsonga group, these alternations have generally been lost through
the spread of passivizaiton with -iwa . The situation with respect to

velarization in Shona, which is not strictly speaking Southern Bantu, is

133tahlke [personal communication] has pointed out that the demonstration
of the non-relatedness of -wa/-iwa is crucial to the arguments and analysis
proposed in this paper. There are a number of factors which can be used to
argue for such a formal independence. First, the patterning with monosyllabic
stems mirrors other phonological developments which are directly conditioned
by stress considerations. Evidence for the spread of an unrelated -iwa suf-
fix is supplied by the parallels with the spread of the -fiana diminutive
suffix (see below) which cannot be derived by general rule. Further, there
are cases where consonant alternations cannot be derived by general rules of
i-deletion, e.g. *imbwa > fitfa in Sutho. There is also the more formal
problem that i-deletion, a phonological rule, applies only at a morpheme
boundary in certain grammatical categories. We believe that a morphophono-
logical analysis of the alternations is more plausible than a fusion analysis
which attempts to make them natural phonological phenomena.
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less clear, especially in the Zezuru, Karange, and Ndau dialects where
either explosive [pka , bga , mnal or fricative velarization [pxa ,

bya , mnal occurs. In Manyika and Korekore dialects, the process is
sharply diminished, to the extent of practically disappearing in
certain areas where [pwa , bwa , mwal occur. These facts are summarized
in Table 1.

k.2, Noun diminutivization. The second most frequent category in which

the consonant alternations under discussion occur is the diminutive of
nouns and adjectives. We have already mentioned, however, that in some
languages, e.g. Venda, the typically Southern Bantu suffixation of -ana
does not occur. As in the passive -wa/-iwa alternation, several lan-
guages also exhibit -ana/-fiana alternations in which the suffixation
of the latter avoids the series of consonant alternations.!" The histor-
ical development of these alternations in the diminutive forms parallels
their development in the passive. The problematic cases discussed in
Section 2 were those nouns which do not end in a back round vowel and
which therefore have no source for the triggering of the palatalization

process, e.g. Zulu:

uphaphe uphafana 'feather!
inkabi inkat [ana tox'
intaba intat [ana 'hill'
intsumpa intsuiit [ana ‘wart'

The important fact here is that palatalization of labials occurs irre-
spective of the final vowel. Rather than arguing for a synchronic
analysis which postulates an initial glide *—yana , these forms point
again to the morphological status of palatalization in Zulu. At the
point where the phonetic conditioning was lost, the pattern of alter-

nations was extended to include all diminutive forms. Whereas the

410 most languages, the two diminutive suffixes are completely synonymous.
However, in Tswana they are different in nouns referring to animals. -fiana
indicates an animal of small size whereas -ana refers to a young, immature
animal, e.g. podi ‘'goat', podifiane 'small goat', potsana ‘'kid'.
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aroup Major dialects/| Passivization Conditioning
languages
Nguni Zulu -wa with palatalization | morphophonological
of labial consonants (morphological Z.)
Xhosa P - — === - m— e — - —
-iwa with monosyllabic
Swazi and vowel-initial stems
Sutho S.Sutho -wa with palatalization | morphophonological
of labial consonants
Tswana T T T e s e s s e —
-iwa
Pedi
Venda -wa with Velarization morphophonological
-iwa
Tsonga Tonga -iwa
Tswa (oce. with -wa in
Ronga)
Ronga
Shona Zezuru -wa with Velarization ?
Karanga
Ndau
Manyika -wa
Korekore




bilabial is always affected in the passive, since the underlying w

which conditions the alternaticr is pert cf the rassive extension, the

extension of palatalizaticn ir the diminutive is histcrically unjusti-
fied. The extension of pattern clearly indicates, however, the morpho-
logical character of these alterpaticns.

Palatalization has been further extended in the formation of dimin-
utives in Zulu. Doke [192€] nctes that alveolar consonants are option-

ally affected:

(18) th > th or |
d > d or d3
nd > nd or #d3

and t and n are always affected:

(19) t > tf

n > @

(21)  uths uthwana or ufwana *thing'
isikhathi isikhathana or isikhafana ‘'time'
ikati ikat [ana 'cat'
imimfino imimfifiwana 'vegetables'

Note that W is retained even if the alternation occurs as in ufwana
and imimfifiwana . It is perhaps significant that this extension of
palatalization occurs in the diminutive, a category which is associated
with palatal consonants in other languages, e.g. some Amerindian lan-
guages, some Slavic languages, etc. The alternation also occurs in re-

duplicated diminutive forms:

(21) indza 'dog'
ind3ana 'small dog'
indzafiana 'very small dog'
ind3afiafiana 'tiny dog'

This situation must be distinguished from that which obtains in
Sutho, Tswana, etc. where another type of pattern extension has occurred.
Stems which end in back vowels follow the historical pattern described

in Section 3.2, but palatalization has been extended throughout the front
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vowel stems. Again, this palatalization differs from that found in the

passive in that not only labial consonants are affected:

(22)  Sutho S. Sutho Tswana
nare nat [ana nat [ana 'buffalo’
kxhale kxhazana kxha[ana 'long ago'
podi potsane potsane 'goat'
lemat i lemat [ana lemat [ana 'door"!
tswhene tswhefiana t [whefiana 'baboon'
lenon lenonfiane lenofiana 'vulture'
lehofi lehot swhana lexo[wana 'palm of hand'
selepe seletswana selet [wana 'axe'
setopha sedotswhana set4hot f[whana 'troop'
thebe thezana thezana 'shield’
kol obe (kolobefiana) kolozwanal® 'wild pig'

These are the same alternations which occur in the causative, in some
Class 5 forms with prefix le- , and in a few perfect tense forms.

This situation is rather complex as the actual consonant alternations
are palatalizations due to front vowel, not to a w as in the passive.
This explains why the whole range of consonants is affected, not only
the labials. However, we still need to explain the labiality of the
palatals which result from labial consonants as in koloZwana ,
lexofwana , etc. It is the labiality of these forms which leads Stahlke
to his fusion analysis, i.e. b + i = (d)3wa , f + i - fw , ete.
The explanation for this labiality lies simply in a contamination of
the pattern of alternations, induced by front vowel palatalization,
with the alternations which occur in the passive and elsewhere. That
is, palatalization by w 1is an older process, and since speakers al-
ready needed to learn a complex series of alternations involving labial

consonants which results in labialized palatals, the labiality of that

15In fact, b often has a non-labialized palatal alternant: kolodzwana ~

kolodzana-
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series is extended to all palatals derived from labials, whether his-
torically justified or not.l®

Another fact which points to the non-phonological status of palatal-
ization is the number of exceptions to the process which occur. For
example, in Zulu diminutives, some bilabials do not alternate:
(23)  impi impana ‘army!

isimbo isimbana ~ isimboana 'digging stick'

There are far more exceptions in the locative (cf. Section L4.3) where

palatalization does not occur when expected:

(24)  izinkomo ezinkomeni 'cattle'
impepho emphephoeni 'medicinal plant'
iphupho ephufeni ~ ephuphoeni 'dream'

and cases where palatalization occurs but should not:

(25)  igama egameni ~ egafieni 'name'

iqoma eqomeni ~ eqofieni 'basket'

The criterion of rule opacity is also used to distinguish morpho-
phonological and phonological rules. It is generally asserted that
phonological rules tend to be transparent whereas morphophonological
rules are opaque, i.e. they are superficially ambiguous. Morphological
rules proper may be transparent or opaque. Thus, the substitution of
labio-palatal affricates f] , pJh : bofa , bofwa or boffwa ; thop[wha
or thotha represents a morphologization of a morphophonological
process which increases transparency.

The morphophonological alternations are opaque in two ways. First,
in some languages distinct labial input segments have identical output
alternations, e.g. Tswana ph and f are t[h . Second, the palatal

consonants may represent underlying palatals or derived palatals, e.g.

161his does not, represent a rule merger since the rules are still formally
disitnet,.  Exactly how these rules are to be formally represented is not an
jnsue in thig paper. The question of formal representation is a largev
theoreticsl Tssue involving the general treatment of complex segments.
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Zulu ifid3ana (ifd3a) 'small dog', intafid3ana (intambo) 'small string';
isitfana (isitfa) 'small plate', intatfana (intaba) 'small hill'.
Similarly, the derived palatals may have distinct sources in categories
where the alternations have been extended: inkofiana (inkomo) 'small
beast', inofiana (ifioni) 'small bird' as well as cases of underlying #i .
However, the criterion of opacity is not a particularly strong one for
determining morphophonological status.

Thus, we claim that the process of diminutive formation in some
Southern Bantu languages, especially within the Nguni group, is not a
phonological process, but a morphophonological process. A good case
could be made for fully morphological conditioning in Zulu where the
alternations have been extended to include all noun forms regardless of
the stem-final vowel. Our analysis of nouns with back rounded vowels
in Tswana, Sutho, etc. parallels exactly our analysis of passives in
these languages. There is a similar tendency in both cases to avoid
the palatalization by the use of an alternate suffix. However, the
palatalization of all final consonants in front vowel noun stems is
a formally unrelated phenomenon in these same languages. This front
vowel palatalization occurs in other environments in these languages

where no change is exhibited in the languages of other groups.

4.3. Other contexts for palatalization. Although the passive form of

verbs and the diminutive of nouns represent the categories in which
palatalization/velarization is most pervasive in Southern Bantu, similar
alternations are less regularly exhibited in other contexts. Doke
[1967:94) notes that palatalization alss occurs in some noun formations

in Zulu, particularly in Class 14, which shows the class prefix ubu- >

e.g.:
(26) wu + ala = utfwala 'beer’
(xh. utywala)
wbu + ani - utfani 'grass'
(Xh. utyani)
umu + ana - ufana 'chiigd’

in which forms a stem-initial vowel causes the prefix-final u~- to lose
its syllsbicity snd theredy tc elicit palatalization of the prefix labial

consonsnt .
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Palatalization also occurs in locative formations in certain lan-
guages which form locatives by suffixation. In these cases, labial con-
sonants are palatalized before back rounded vowels when the locative

suffix follows, e.g. Zulu:

(27)  isibophs esibofeni 'grass rope'
isigubu esigud3ini 'calabash'
ingubo engut [eni 'blanket'
um|omo emlofieni ‘mouth’
em|ambo emlafdzeni 'river'

Similarly, in Ronga:

(28)  nomo nonwen 'mouth'
nkhubu nkhubyin 'feast'
mombo mombyen 'fact'

No alternation occurs before any other vowels or with non-labial conso-
nants. The pattern is thus exactly that of the passives and the diminu-
tive. In many languages, the locative is no longer formed by suffixation;
in other languages, it is formed by a suffix which does not condition any

alternations, e.g. in Venda, -ni is suffixed directly to the noun stem:

(29)  mulamboni 'from the river!'

mbudzini 'on the goat'

L.4. The patterning of nasals. It is necessary to address briefly the
general question of how nasal consonants, particularly the bilabial nasal
m , are integrated into the series of consonant alternations. The situa-
tion is least complex in Nguni where m participates as expected in pala-

talization, e.g. Zulu:

(30)  Iuma lufiwa 'bite/be bitten'
thuma thufiwa 'send/be sent'
umlomo emlofieni 'mouth'/(loc.)
inkomo inkofiana 'beast'/(dim.)

As was mentioned in Section 4.2, palatalization has been extended to in-
clude alveolar consonants within the diminutive paradigm in Zulu. The

polatal equivalent of n is again the expected @ :



Vil inoni ifofana 'bird'

imfene imfefiana 'baboon!

No special rules are required to integrate palatalization of nasals
into the general schema of consonant alternations.

In most of the Southern languages, however, we find that the
equivalent of m is not fi , but rather 0 A7 or course, in languages
which exhibit velarization, as opposed to palatalization, this is the
expected form, e.g. Shona pka , bga , mna which are derived historical-
1y from forms such as those found synchronically in some Korekore areas,
pwa , bwa , mwa , via a single rule. A similar situation obtains in
Venda where there is fricative velarization, except that the velarized

equivalent of m is either nw or the expected mn :
(32)  luma lunwa or lumna 'bite/be bitten'

In the Tsonga group, NW is the normal development from mw , although

the passive suffix -wa occurs only in Ronga:

(33)  kuma kunwa/kumiwa 'find'/(pass.)
homu honwana tox'/(dim.)
nomo nonwen 'mouth'/(loc.)

A similar situation obtains in the Sutho group:

(34)  roma ronwa 'send'/(pass.)

khomo khonwana tox'/(dim.)

The range of variation occurring with m plus W sequences is also

exhibited in comparative Class 1 and 3 noun forms, e.g.:

(35) *mu-ana 'child’
Xhosa ufiana
S.Sutho nwana
Shona mnana

17In some languages, fi is also velarized to 0 , e.g. Tswana:
fena fennwa 'be conquered'
sefia sennwa 'be spoiled'
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(35) cont.
Venda nwana
Tsonga nwana
Lenge mwanana

The problematic forms here are the Sotho, Venda, and Tsonga nNw ,
where we expect fiw , mp , and mj respectively, based on the pattern-
ing of oral consonants. It is necessary in these languages to postulate
an independent, possibly older, rule whereby mw - nw . There is no
problem with the reconstructed phonetics of such a situation; similar
rules occur independently in many languages outside the area. The fact
that w patterns as a velar rather than a labial in such an assimila-
tion is mirrored in its development into velar fricatives and plosives
in those languages with velarization processes, e.g. Shona, where we
also find mn as the alternate of m . The assimilation rule in con-
Jjunction with rules of palatalization and velarization thus accounts
for all of the alternations which we find within the Southern group. The
exact chronology of development, including the question of whether mw -
nw preceded the development of palatalization/velarization, is a topic

for future research.

5. Conclusion

By way of summary, there are a number of points which have been es-
tablished during the course of this brief paper. First, within the
framework of the Southern Bantu languages, an attempt was made to dem-
onstrate that the comglex series of consonant alternations traditionally
termed palatalizations and prepalatalizations is no longer fully phono-
logical in character. The analysis proposed in this paper is that the
processes of alternation are morphophonological in most languages;
through the course of time these alternations have come to be associated
with particular morphemes and grammatical categories. It is juxtaposi-
tion with a particular morpheme and membership in a certain category
which determines the alternation synchronically, though the alterna-
tions could be described in purely phonological terms. TIn some languages,

4 stronger case can be made for fully morphological conditioning, i.e.



the alternations occur context-tree within a particular (:utegury.‘e
Numerous types of evidence were cited in defense of such an analysis
which included the many idiosyncracies and exceptions to palatalization,
the phonetic non-naturalness and opacity of the alternations, the non-
contiguous conditioning in some languages, the tendency for the alter-
nation-determining suffixes to be lost in the course of time thereby
eliminating the alternations, and the over-generalization of the process
in certain categories, e.g. the diminutive in Zulu, so that the alter-
nation receives a fully morphological status. Additionally, there are
other facts, relating to the non-transfer of these alternations to
sequences of labial consonant plus w in foreign language learning
[A. Nkabinde, personal communicationl], the patterning of these alter-
nations in language games, and the possibility that sound symbolism
may account for their spread in certain categories, which point to the
non-phonological status of palatalization.

It was demonstrated that the alternate passive suffixes -wa/-iwa
in many languages are not synchronically derived from a single under-
lying form via a rule of i-deletion. The fact that both forms may
occur in certain languages points to the spread of the -iwa form,
which was originally limited to monosyllabic stems; this spread is
possibly motivated by the desire to avoid completely the complex series
of alternations. The development of an alternative diminutive suffix
-fiana 1is explained in similar fashion. The situation with respect to
the decline of palatalization in the locative and other categories is
more complex, but the result is the same, viz. the alternations tend
to be lost through change.

The history of palatalization in Southern Bantu parallels the gener-

al direction of change proposed by Dressler [to appearl. That is,

18The difference between morpho(phono)logization and lexicalization of a
phonological rule is that the latter does not occur with particular categories
only. Thus, non-alternating palatals are relexicalized in such forms as Tswana
fitfa (*imbwa) 'dog', though these might be synchronically derived in -an
abstract generative analysis.
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phonological rules become morphophonological rules which may ultimately
become morphological rules. Of course, in many developments a phono-
logical rule does not pass through a morphophonological stage in be-
coming morphological. Morphological rules are phonologically context-
free; there is a tendency for the opacity of morphophonological rules
to be lessened in morphologization as was seen in the example of labio-
palatal affricates f] ,» b3, etc.

The particularly problematic cases in Tswana examined by Stahlke
were shown to involve two distinct series of palatalizations. The
second of these, which is of a different nature than "palatalization by
w", occurs in the causative, with front vowel stems in the diminutive,
etc. The fact that labial consonants give rise to palatals with labial-
ity led Stahlke to a fusion analysis since there is no underlying w to
explain the labialization in these cases. However, we proposed that the
labialization in these cases is to be explained by reference to the older
series of consonant alternations, which do involve an underlying w or
back rounded vowel. That such a contamination could occur points again
to the non-phonological status of the older series of alternations.

The reconstructed phonetics of palatalization needs to be worked out
in much greater detail than the sketch presented within this paper. We
also need to establish the relative chronology of palatalization and the
rules with which it interacts and to determine, for example, whether the
nasal assimilation rules m = n/ ___w in Sutho, Venda, Tsonga represent
shared or parallel innovations. While it may be possible to find satis-
factory answers to the above questions, there will remain the most impor-
tant question of why incompatibility between labial consonants and w
developed originally. The issue of actuation is, of course, one of the
most vexing issues in any historical study.

Although we feel that a fusion analysis cannot be accepted for the
palatalization of labials in Tswana or most of the Southern Bantu lan-
guages, this paper does not claim to cast any doubt on the general valid-
ity of the process of phonological fusion. As was stated in Section 1,
there are humerous cases of vocalic and suprasegmental fusion which seem
particularly well established. Cases of consonantal fusion involving

two consonants also exist, but they are less frequent than the above types
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and are often less convincingly argued. The issue of consonantal fusion
is examined in some detail in Herbert [1977]. What does seem question-
able at the present time is that fusion of segments which do not share
any major class features might occur. For example, Stahlke's analysis
of Tswana data involves a fusion of underlying consonants and vowels.
There are, of course, numerous cases where glides fuse with both conso-
nants and vowels in various languages. This is fully expected since
glides exhibit properties of both consonants and vowels. For example,
Sasse [1976] notes that certain palatalized consonants arise from
sequences of consonant plus palatal glide and that some labialized
consonants derive from sequences of consonant plus w . In this respect,
the palatal consonants which we have examined in this paper do represent
a fusion since, as was mentioned in Section 3.1, the labiality runs
throughout the consonant articulation. However, this is a very differ-
ent type of fusion than that proposed by Stahlke who accounts for the
palatality of these consonants by the fusion of a labial consonant with
a palatal vowel or glide. None of the coalescence processes surveyed by
Clements [1976], apart from a citation of Stahlke's Tswana analysis,
involve fusion of opposing major classes. The fusion of segmental and
suprasegmental units, e.g. tones, nasality in some languages, etc., is

a fusion of a very different sort; it may be best to regard this phenom-
enon as a "formal association". Many more cases need to be examined be-
fore this limitation on segmental fusion can be considered established.

Tt is presented here as a profitable direction for further research.
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CONSONANT TYPES, VOWEL HEIGHT AND TONE IN YORUBA*

Jean-Marie Hombert
University of California, Los Angeles

Consonant types perturbate pitch in Yoruba, as they have
been shown to do in non-tone languages. Such perturba~
tions may serve as one source of "tone-splitting" in lan-
guages which already have tone. Average fundamental fre-
quency of a given tone in Yoruba varies according to vowel
height. The fact that average pitch differences for

vowels bearing low tone is smaller than for those bearing
high tone is evidence against a simple-minded version of the
"tongue pull" theory as an explanation for the correlation
of tongue and pitch height. Tonogenesis and tone-splitting
would not be expected to arise from the vowel height/
fundamental frequency correlation since this "steady state"
correlation lacks the perceptual saliency of the perturba-
tions caused by consonant types.

1. Introduction

In this paper I shall address myself to three different issues: conso-
nant types, vowel height, and distribution of tones. In the first part, it
will be shown how a voiced vs. voiceless consonant can affect the fundamen-
tal frequency of the following vowel depending on the tone of this vowel.
In the second part, the intrinsic pitch of vowels as a function of tone will
be investigated; the relevance of these data for rejecting or accepting
current theories of intrinsic pitch of vowels and theories of tonal develop-
ments will be examined. Finally, it will be suggested that it is often the
case that other cues than steady state fundamental frequencies are used to
identify tones. The so-called Yoruba low level tone which is realized as a

low falling tone, at least in some environments, is a good example of this.

*I would like to thank I.. Hyman, .J. Ohala, W. Leben and the members
of the UCLA tone seminar for their helpfml comments and suggestions on
Lhie paper. T also want to thank A. Bamgboge, B. Elugbe, M. lLindau and
¥ o dilyiamson for their help when [ was collecting my data at University

inadnn, diyeria. An earlier version of Lhis paper was read at the

ot Carference on Afelean Lingaiatica, Columbus, Ohfo, April 1o
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Consonant lypes

ln an earlier study (Hombert 1976al, tive American speakers were asked
to vead a word list consisting of ten tokens of each test word arranged in
random order. These test words were 6 CV nonsense words using the conso-
nants /p, t, k, b, d, g/. Only the vowel [i] was used since I was not in-
terested in variations caused by vowel height in this experiment. With a
reference point at the onset of the vowel, Fo values were measured at the
onset and 20, 40, 60, 80 and 100 msec after this onset. Under these condi-
tions, data presented in Figure 1 were obtained. As to be expected, the
largest differences between the two curves, obtained respectively after
voiceless and voiced consonants, were found at the vowel onset, with these
differences decreasing as time increases. A statistical analysis1 of
these data showed that these two curves were still significantly different?
at 100 msec after vowel onset.

In the second part of this study using synthesized stimuli I showed that
these intrinsic perturbations can be perceived even when they are only 60
msec long. In relating these perceptual data and the production data to
each other, we can see that there is an overlap of at least 40 msec between
the time we start hearing significant differences and the time these differ-
ences cease to be significant.

These experimental data validate and explain the well-attested develop-
ment of tone due to the loss of some voicing distinction in prevocalic po-
sition [Brown 1965; Chang 1973, 1975; Haudricourt 1954, 1961; Hombert 1975,
to appear; Hombert, Ohala and Ewan 1976; Matisoff 1973; Mazaudon forthcomingl.

Tone systems are not static. A language can acquire tones and then in-~
crease the complexity of this tone system but it can also decrease the
number of its tones and ultimately become non-tonal. These two processes,
acquisition and recession of tones, have been termed tonogenesis [Matisoff
1970, 19731 and tonoexodus [Lea 1973]. Cases of tonoexodus are rare3 and
it is not clear what the intermediate historical stages between the tonal

and non-tonal stages are.

lanalysis of variance followed by Duncan's test.
2With a 1% confidence level.

3Some cases can be found among Eastern Bantu languages.
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Figure 1: Averaged Fo of vowels after voiced and voiceless stops (from
Hombert, 1976a) ([p] represents the voiceless stops and [b]
represents the voiced stops)




In the case of tonogenesis, the complete "scenario" is well attested.
The development of contrastive tones on vowels due to the loss of &
veicing distinction on obstruents in prevocalic position is probably the
most well-documented type of tonogenesis. When such a development occurs,
a relatively lower pitch register develops on vowels following the pre-
viously voiced series and a relatively higher pitch is found after the pre-
viously voicless or voiceless aspirated series. Phonetic studies by House
and Fairbanks [1953], Lehiste and Peterson [19611, Mohr [1971], Lea [1972,
19733, L&fqvist [1975] and Hombert [1976al show how a voicing distinction
in prevocalic position can affect the fundamental frequency of the follow-
ing vowel.

Unfortunately, all these phonetic studies are based on non-tonal lan-
guages. Thus, they can explain how a non-tonal language can acquire two
tones from the loss of some voicing distinction in prevocalic position
but we do not have any strong basis for believing that these data can be
extended to languages which are already tonal. Namely we do not know what
the behavior of voiced or voiceless consonants is going to be at different
frequency registers. Is a voiced consonant still going to affect the onset
frequency of a vowel with low tone? Is a voiceless consonant going to per-
turbate the frequency of a high tone?

In order to answer these questions, two Yoruba subjects were asked to
read* a word list of 42 CV tokens (2 consonants® x 7 vowels x 3 tones) put
in the frame: s3 CV sbké® ('say CV louder'). Each token was read five
times. The results are presented in Figure 2. On this graph each point

represents the average of TO measurements (7 vowels x 5 repetitions x 2

YThe recording was done at University of Ibadan, Nigeria, and the data
analysis was done partly in the Phonology Laboratory, University of Califor-
nia, Berkeley and partly in the UCLA Phonetics Laboratory.

5Only two consonants [k] and [g] were used in this experiment to
represent voiced and voiceless stops. Recent data seem to indicate that
velar stops have a more important perturbatory effect on the Fg of the
following vowel than other stops [Hombert and Ladefoged 1976, Meyers 19763.

6The three Yoruba tones are represented as follows: High Tone ~
Mid Tone
Low Tone

IN
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Figure 2: Influence of prevocalic voiced and voiceless stops on the
fundamental frequency of the three Yoruba tones (2 subjects)
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subjects). The thin lines represent the fundamental frequency of vowels
after [kl or [g]. The wide lines represent the average Fy after voiced
and voiceless velar stops for the three Yoruba tones.”

My purpose was to compare the effect of voicing contrast at different
frequency registers. From the data presented in Figure 2, three points
should be emphasized:

1. The perturbation caused by a voiced consonant on a following high
tone or by a voiceless consonant on a following low tone is greater than

the effect of these two series of consonants on a mid tone.

2. The effect of a voiced consonant on a high tone is greater than the

effect of a voiceless consonant on a following low tone.

3. The duration of the perturbations caused by prevocalic consonants on
the fundamental frequency of vowels is shorter in a tone language (Yoruba)

than in a non-tonal language (see Figure 1).

It is interesting to point out that these results are in agreement with
Gandour's (197T4) findings in his investigation of "Consonant types and tone

in Siamese."

Gandour found that a shorter part of the vowel was affected by
the preceding vowel (about 30 msec for voiceless consonants and about 50 msec
for voiced consonants). It seems that there is a tendency in tone languages
(which does not exist in non-tonal languages) to actively minimize the in-

trinsic effect of prevocalic consonants probably in order to keep the differ-

ent tones maximally different perceptually.

3. Intrinsic Fundamental Frequency of Vowels

In the second part of this paper, I shall address myself to the issue
of intrinsic fundamental frequency of vowels. Essentially, four theories
have been proposed to explain why high8 vowels have a higher intrinsic funda-

mental frequency than lower vowels.?

7When the Fo values after voiced or voiceless stops were too close to
the average value (wide line), they were not represented on Figure 2.

8High refers to the tongue-height parameter (or more accurately low
first formwant value).

9See Atkinson [1973] and Ohala [1973al for a more detailed review of
these different theories.
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The first theory, proposed by Taylor [1933] and adopted by House and
Fairbanks [1953]1 is called the "dynamo-genetic" theory. Taylor claims that
the muscular tension of the tongue, required for the realization of high
vowels, is transferred to the muscles of the larynx "via a kind of sympa-

thetic resonance or radiation."

This is not a viable theory anymore, since
we know that electrical insulation in muscles and nerves is good enough to
prevent serial contraction of adjacent muscles triggered by osmotic spread
of excitability CAtkinson 19731.

The second theory presented by Mohr [1971] relates width of the pharynx
and pressure build-up behind the point of constriction to explain the funda-
mental frequency differences between low and high vowels. Since the width
of the pharynx is about one-fourth as big for low back vowels as for corre-
sponding high vowels, Mohr tries to relate smaller cavity and constriction
further back with higher supraglottal pressure, leading to smaller pressure
drop across the glottis and consequently lower fundamental frequency. Un-
fortunately Mohr's data do not support his theory. In any case, as Ohala
£1973a] mentions

"... the air flow during vowels is rapid enough and the magnitude

of the pressure small enough that whatever back pressure is caused

by the vowel constriction will be manifested equally rapidly for

all vowels."

The next theory, known as the source/tract coupling theory, was first
proposed by Flanagan and Landgraf [1968]. This theory assumes a possible
coupling between the vocal cords and the vocal tract so that a low first
formant (characteristic of high vowels) would attract and consequently
raise the fundamental frequency. This sucking effect does not occur when
the first formant is further away from the fundamental frequency (as it
is in the case of low vowels). The intrinsic pitch difference between low
and high vowels would then be explained. Unfortunately, predictions made
by this theory do not, receive empirical support. Tt would predict, for
instance, that the difference in pitch between high and low vowels would
be reduced when speaking with a helium-air mixture (since a property of
neljum or other light gases is to raise formants and consequently to in-

Ceenge Lhe distance bhetween K oand K)o Beil (19621 showed that this was



The tongue pull theory (Ladetoged 1964 Lehiste 1970 is based on the
assumption that when the tongue is in high position for the realization of
high vowels, it exerts an extra tension transmitted to the larynx via the
hyoid bone. This vertical pull increases the tension of the vocal cords
[Ohala 19721 and gives rise to a higher pitch for these high vowels. Thig
theory ran into great difficulty when Ladefoged et al. [1972] provided
data showing that tongue height and hyoid bone height were inversely pro-
portional. Ohala [1973al] admits that such findings show that the pulling
is not done through the hyoid bone but he maintains that the tongue pull
theory is still a viable theory provided that the pulling is done through
other tissues.

I would like to show in this paragraph that tone languages such as
Yoruba can bring some very useful data in this controversy. If we assume
a correlation between larynx height and Fy [Ohala and Ewan 1973; Ewan and
Krones 19741, it seems that the tongue pull theory would predict that the
Fp difference would be smaller with vowels realized with high tones as
opposed to vowels realized with low tones. Since the larynx is in higher
position for high tones than for low tones, we expect that the tension ex-
erted by the tongue will be less. This assumes a linear relationship be-
tween tension and larynx elevation (which would have to be tested). Figure
3 displays the averaged fundamental frequency values of the T Yoruba vowels
depending on the tone under which they were realized. The measurements
were made 100 msec after vowel onset. Each point is an average of 20
tokens (2 consonants x 5 repetitions x 2 subjects). From these data it is
clear that the prediction made by the tongue pull theory is not verified;
in fact the opposite is found, namely that the fundamental frequency dif-
ference between high and low vowels is more pronounced with high tone than
with low tone. The same type of data were obtained from American English
speakers [Hombert 197641 who were asked to produce vowels at three different
Fp levels.

Although it is obvious that more data are needed before refuting either
the tongue pull theory or accepting the source/tract coupling theory, the
data I just presented seems to be difficult to account for by the tongue
pull theory.
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Figure 3: Intrinsic Fo of vowels for the three Yoruba tones (High, Mid
and Low) (2 subjects)
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The second point I would like to discuss with respect to intrinsic
pitch of vowels has to do with tonogenesis. Phonetic studies indicate
that the intrinsic perturbations caused by prevocalic consonants on the
pitch of the following vowel are of about the same order of magnitude
as the intrinsic differences depending on vowel height. Lehiste [1970]
mentions

"the influence of an initial consonant could counterbalance the

influence of intrinsic pitch: the average for /kz/ sequences

was 171 Hz while that of /gi/ sequences amounted to 170 Hz."
Pilszczikowa-Chodak [1972] suggests that tone assignment of verbs and
noun plurals in Hausa is largely predictable from the height of the
final vowel: a high (vs. low) final vowel predicting a high (vs. low)
tone. This analysis, however, has been criticized by Hausa scholars
[Newman 1975; Leben and Schuh, personal communications]. It seems
that Middle Chinese words with checked tones, i.e. p, T, k endings, and
voiceless initial consonants developed a relatively lower tone when the
vowel nucleus was [al than when it was [@] [Baron, in preparation; Pulley-
blank 1970-1]3. In some Cantonese dialects, this tone development has
sometimes been analyzed as originating from a length contrast. In the
Omei dialect of Mandarin, two tones rearranged themselves depending on
vowel height, the "new" high tone regrouping high vowels [Baron, in prep-
aration; Cheung 1973J. In Ngizim [Schuh 1971] and in Bade, the tone
patterns of verbs are partially predictable from the vowel of the first
syllable; if the vowel is [al, the verb will have a high tone. These
historical data do not suggest that the development of contrastive tones
from vowel height is a widely attested process; furthermore, the reverse
direction of interaction (i.e. low vowels giving rise to high tones) as
observed in Ngizim and Bade seems inexplicable phonetically. It would
seem reasonable then to find an explanation for the infrequency of this
type of effect.

First I want to show that different loudness levels cannot explain
this asymmetry between the two potential possibilities of tonal develop-

ments:
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We know that low vowels are perceived as louder than higher vowels
CFant 19601 and we also know that loudness can affect our perception of
pitch. If we can show that the produced intrinsic differences between
high and low vowels are not perceived because of factors (such as loud-
ness) affecting our perception of pitch, then we would have an explana-
tion to the question of why languages do not develop tone from these
intrinsic fundamental frequency differences.

Although the magnitude of the effect of loudness on pitch differs
from one study to the other [Zurmiihl 1930; Stevens 1935; Snow 193€; Cohen
19611, it is generally accepted that the effect of increased loudness
(if any) (see Cohen [19611) will be to lower the pitch (at least within
this frequency region). Thus, this effect will lead to an increase in
the pitch difference between high and low vowels and would make it more
difficult to explain why tone developments based on these differences did
not occur historically. In fact, instead of comparing the overall ampli-
tude values of vowels just by stating that low vowels are louder than
high vowels, it would be more appropriate to compare the amplitude values
of different vowels within the frequency region relevant for pitch dis-
crimination. It has been shown [Plomp 19671 that the frequency region
around the fourth harmonic is more important for pitch perception than
the fundamental frequency region. Under the best conditions (around 300
Hz), high vowels are 10 dB louder than low vowels [Fant 1960]1. This am-
plitude difference is not enough to cancel out the intrinsic differences
obtained in production. Thus, this explanation based on loudness is not
satisfactory.

The second suggestion I want to propose is based on the well-known
fact that whatever the sensory modality, our auditory mechanism is more
sensitive to a signal varying from state 1 to state 2 (with a variation
AS = 8y - Sl) than to a static difference between the same two steady
states 57 and Sp (Whitfield and Evans 1965; Mgller 19731, If we apply
this principle to pitch perception we can understand why tones develop
from prevocalic consonants (where the intrinsic effects are realized as
either rising or falling contours) but not from vowel height differences

(where the intrinsic differences are in terms of steady state differences).
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A third possibility is that our perception of pitch of vowels is
affected by vowel quality. Since intrinsic pitch and vowel quality are
always associated for a given vowel (as opposed to the case of conso-
nantal perturbation where the consonant can be removed) it is possible
that the pitch of a high (vs. low) vowel is lower (vs. higher) than its
intrinsic fundamental frequency as a result of a process of normalization
done by our auditory system. If this is the case, the pitch differences
between low and high vowels would be smaller than their fundamental fre-
quency differences and this would account partially at least for the
lack of development from vowel height. This last hypothesis was proven to
be correct in a recent study [Hombert 1977J in which it was shown using
synthesized stimuli that listeners consistently judged the high vowels (il
and [ul to be lower in pitch than the low vowel [al although their actual

fundamental frequencies were identical.

L. Distribution of Tones

I£ has been shown that if we consider intensity and frequency as two
independent parameters, about 350,000 different pure tones can be discrim-
inated by the human ear over the whole auditory area [Stevens and Davis
1938; Wever 1949; Licklider 1956; Winckel 19681. About 1500 of these tones
are discriminated from pitch differences only. The fact that it is very
rare to find tone languages with ten or more distinctive tones can be ex-

plained by the following reasons:

-- the amplitude parameter is not completely independent of the fre-
quency parameter in speech [Hombert 19751;
-- the fundamental frequency range is a much smaller range than the

auditory range;

--the most important point is the difference between discrimination
and identification. 1In contrast with our amazing ability to decide if
two tones presented successively are similar or not, our identification
ability, i.e. our ability to identify and name sounds, is rather poor.

For speech and music it has been estimated that a trained listener can
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identify about 50 sounds presented individually. Winckel [19381 indicates
that fluctuations of less than 20 Hz are imperceptible, in noise, i.e. in
everyday situations.10 Figure 2 indicates that the three tones in Yoruba
are from 20 to 30 Hz apart.

Pollack [1952] shows that a maximum of five level tones can be dis-
tinguished under laboratory conditions!! (when loudness cues have been re-
moved).

Few languages have been reported as having as many as five level tones
CLongacre 1952]. 1In fact it seems that the more tones a language has the
more likely this language will make use of other cues than steady state
fundamental frequency to identify some of the tones.

It has been shown by Pollack and Ficks [1954] that our auditory system
is more efficient, i.e. transmits more information, at processing a stim-
ulus with multiple encoding, i.e. more than one cue is used, as opposed
to the processing of the same amount of information using a more sophisti-
cated coding of only one parameter. This finding can be applied to pitch
perception indicating that secondary cues such as loudness, duration and
direction and speed of change, and phonation types are likely to be used in
order to facilitate our tone identification [Hombert 1976d]. From Figure 2,
we can see that the so-called "low" tone in Yoruba is in fact a falling
tone. The fact that the falling contour is a more important cue than the
Fp level has been shown by LaVelle [197L4] and Hombert [1976c]. LaVelle argues that
Yoruba has a rule which lowers a low tone in phrase final position. I propose that
the "unmarked" realization of the Yoruba low tone is in fact a low falling
tone and that the falling tone is realized as a low level tone when followed
by a non-low tone, i.e. when followed by either a mid or a high tone. When

a low tone occurs in isolation or in final position, it is realized with

1020Hz is probably an overestimation considering on the one hand the
richness of certain tone languages (in terms of number of tones) and on the
other hand the maximum frequency range of vocal cord vibrations.

Hpoliack's experiment was done using a 100-5000 Hz frequency range,
but, his data show that the number of identifiable tones is negligibly
nffected by a lowering of the upper limit of the frequency range.
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its more distinctive perceptual characteristics; when it is followed by
a higher tone, articulatory constraints (the complexity of going down
for a falling tone and then up for the next tone) take over and the low
falling tone is realized as a low level tone. But in this environment
perception is made easier by the following tone which can be used as a
reference for comparison. It has been shown by Han and Kim £1974] that
"the pitch information in the neighbouring syllables serves as a basis

on which the retrieval of the phonemic status of a tone is made."

5. Conclusion

In this paper, I have shown:
1. How the three Yoruba tones were affected by voiced/voiceless conso-
nants in prevocalic positon. Voiced consonants have a greater effect on
high tones and voiceless consonants on low tones. The duration of these
perturbations is smaller in Yoruba than in a non-tonal language such as
English.

These data show that an already existing tone system can multiply the
number of its tones if the voicing contrast in prevocalic position is to

disappear.

2. The fact that the intrinsic Fj differences between high and low
vowels are smaller when these vowels are realized with a low tone as
opposed to a high tone seems to be a counter-argument to the tongue-pull
theory generally proposed to account for these intrinsic Fg differences
between high and low vowels.

In the discussion it was also suggested that the fact that tones do
not develop from intrinsic pitch of vowels as they do from intrinsic Fo
perturbations caused by prevocalic consonants cannot be explained by
loudness but may be by the dynamic effect of prevocalic consonants as

opposed to the static effect of vowel height.

3. It is often the case that other cues than steady state Fp are used
to identify tones. It seems that Yoruba "low" tone is in fact a low
falling tone, but that this low falling tone is changed into a low level

tone when followed by a non-low tone.
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CORRIGENDA

In the report of the Eighth Annual Conference on African Linguistics
which appeared in SAL Volume 8, Number 1, two papers were omitted:

Gerard Dalgish and G. Sheintuch, "On the justification for language
specific sub-grammatical relations"

Judith Olmstead Gary, "Implications for universal grammar of object-
creating rules in Luyia and Mashi"

Although the authors of these papers were not able to attend the con-
ference, their papers were read and discussed. We apologize for the
omission of their papers from the conference report.
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