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DRAFT « August 2010 » Comments Welcome

1. Introduction

On numerous occasions I have been asked, “How does one study a tone language?” Or: “How
can I tell if my language is tonal?”” Even seasoned field researchers, upon confronting their first
tone system, have asked me: “How do I figure out the number of tones I have?” When it comes
to tone, colleagues and students alike often forget everything they’ve learned about discovering
the phonology of a language and assume that tone is somehow different, that it requires different
techniques or expertise. Some of this may derive from an incomplete understanding of what it
means to be a tone system. Prior knowledge of possible tonal inventories, tone rules, and tone-
grammar interfaces would definitely be helpful to a field researcher who has to decipher a tone
system. However, despite such recurrent encounters, general works on tone seem not to answer
these questions—specifically, they rarely tell you how to start and how to discover. I sometimes
respond to the last question, “How do I figure out the number of tones I have?”, by asking in
return, “Well, how would you figure out the number of vowels you have?”” Hopefully the answer
would be something like: “I would get a word list, starting with nouns, listen carefully, transcribe
as much detail as I can, and then organize the materials to see if I have been consistent.” (I will
put off until §5 commentary concerning the use of speech software as an aid in linguistic
discovery.) Although I don’t think the elicitation techniques that one applies in studying
segmental vs. tonal phonology are really very different, what is needed is a general discussion
and illustration of how tonologists go about their work from beginning to end. My goal here is to
share my personal experience with tonal elicitation in hopes that it will be useful to field
researchers and students who are lucky enough to face an unknown tone system. I will not claim
that every tonologist adopts the same strategies as I do, some of which I learned directly or
indirectly from my teacher, Wm. E. Welmers, but I believe that most Africanists do.

Logically, there are three separate tasks that one must take up in studying a tone system
from scratch. Since these are necessarily ordered, with each one feeding into the next, I will refer
to the three tasks as stages:

(1) In Stage I the goal is to determine the surface tonal contrasts. This is first done by
considering words in isolation.

(i1) In Stage II the goal is to discover any tonal alternations (“morphotonemics’) which
may exist in the language. This can be done either by putting words together to make short
phrases or by eliciting paradigms.

(i11) Stage III comprises the tonal analysis itself, the interpretation of what has been
discovered in Stages I and II. At this point one typically draws on theoretical constructs and
formal devices, e.g. autosegmental notation, to help express one’s insights as to how the tone
system works.
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Most works on tone are concerned with Stage III, which necessarily presupposes the first
two: One cannot possibly analyze a tone system without understanding the surface contrasts and
any occurring tonal alternations. Stage II is of course only relevant if the language has tonal
alternations either word-internally or at the phrase level. While my impression is that most tone
systems do have at least some morphotonemics, there are some languages like Tangkhul Naga,
where a H(igh), M(id), or L(ow) tone mostly just sits on its syllable and neither changes nor has
any effect on other tones.

The above division into stages is of course highly simplified but is extremely important to
distinguish. Pike (1948), for example, likes to emphasize discovering the (underlying) tonal
properties of morphemes by establishing a “frame”, i.e. an utterance context in which all of the
contrasts are overtly realized. For nouns this frame might be the word in isolation, or it might be
as direct object following a L tone negative verb. But how does one discover such a frame? The
answer is by going through stages I and II. Crucially, one should not pre-judge what the frame
might be, as it varies from language to language. A special warning to phoneticians: “Say X
again” is not guaranteed to be a neutral context either for the phonology or the phonetics.

In the following sections I will discuss and provide illustrations for each of the three stages.
For this purpose I have chosen to focus on Oku, a Grassfields Bantu language of the Ring
subgroup on which I was able to do fieldwork in Cameroon in 1977, although other languages
will be mentioned, particularly in the appendix. In §2-4 I describe each of the three stages
mentioned, followed by additional considerations in §5. The appendix consists of some brief
mention of differences that can obtain between citation forms and forms in context.

2.  Stage I: Establishing the surface contrasts

In this section we discuss how to start. As mentioned in §1, the logical starting point is to get a
list of words, just as one would do with a language not suspect of having tone. Since nouns are
easiest to elicit in isolation, often without morphological complexities, this is how most
researchers I know begin. (I have heard of field methods courses which begin by asking the
speaker to count from one to ten. Since this is not practical in the Amazon, where numerical
systems are more limited, and since numbers may get complex rather quickly, I recommend
staying with nouns.) A basic word list, e.g. the Swadish 100 or something tailored to the specific
linguistic area, can be used. As in any field situation, in the early stages one exploits phonetic,
e.g. IPA, notation to mark very fine detail, gradually working out the surface contrasts and a
practical orthography.

So far so good, but two questions immediately arise: First, how does one transcribe pitch?
Second, what does one transcribe pitch on—vowels? syllables? In approaching a completely
unknown language, one does not know in advance which pitches will be analyzed as which
tones, or even if the pitches correspond to tones or are realizations of stress or intonation. As
Mark Donohue warns his students, “One doesn’t hear tones, one hears pitches.” Therefore, what
is needed is a neutral system for marking relative pitch—but on what? Although we have the
convenient term tone-bearing unit (TBU), establishing whether the TBU is the mora, the

! Subsequent unpublished work on Oku includes Blood & Davis (1999), Davis (1992, 1997), Mbibeh
(1996), and Nforbi (1993). In this work I have generally left my transcriptions as originally taken down,
pre-phonemically, as my interest was tone. Perhaps in a revised version of the paper I will phonemicize
the vowels, e.g. the predictable variation between [e¢] and schwa on grammatical morphemes.
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syllable, or some subset of sonorant segments is a matter of analysis, not transcription. Since
these early transcriptions will be subject to considerable reconsideration, one might initially
adopt a strategy of marking a pitch on every vowel, and possibly, on every syllabic sonorant
consonant. Although the IPA has made some suggestions, there is no universally accepted
phonetic transcription for pitch. We do not know in advance how many contrastive pitch heights
there will be, but we do know that the upper limit is five. What is needed, therefore, is a
continuous scale on which up to five tone heights and their combinations as tonal contours can
be identified. A first possibility, following Chao (1930), is to use integers, e.g. 1-5, where a’ =
the highest pitch and a' = the lowest pitch, as in the following examples:

(1) a. Fivelevels: Kam (Shidong) [China] (Edmondson and Gregerson 1992)
ta' o’ o’ ta* t’

‘thorn’ ‘eggplant’ ‘father’ ‘step over’ ‘cutdown’

b. Four level + five contour tones in Itunyoso Trique [Mexico] (Dicanio 2008)

Level Falling Rising

Bpe* “hair’ 1i* ‘small’ yah*  ‘wax’
nne’ ‘plough (n.)’ nne’*  ‘water’ yah"  ‘dust’
nne’  “to tell lie’ nne’'  ‘meat’

1
nne ‘naked’

Chao’s system, and the practice still used to describe tones in Chinese dialects, is to always use
at least two integers, the first indicating the starting point, the second (or last) indicating the end
point. Although rarely applied to languages outside East and Southeast Asia, this system would
annotate the Trique level tone words in (1b) as 3Be™, nne”, nne’”, and nne'’. If the tone is more
complex (falling-rising or rising-falling), three integers would be used, e.g. ma’’?, ma™.

The IPA has proposed the equivalent system in (2a) where the five pitch levels are

indicated along a vertical bar:

(2 a.  ta[l] t@[d] taldi] tl1] falT]
b @[] @l @l ] fl ]

I sometimes use the equally iconic system in (2b) , which allows also for indications such as [ ]
for a falling tone and [_J ] for a rising tone. One also could use arrows (| 1./ \\) or any other
system which allows the transcriber to know exactly what s/he meant. Thus, to summarize, we
have any or all of the options in (3).

(3) a. Integers, e.g. 1-5, where 5 = the highest pitch and 1= the lowest pitch
b. Drawings, e.g. [~ ] = high pitch, [__] = low pitch, [ 0 ] = falling pitch, [_)] = rising
pitch
c. Arrows,e.g.['] ‘goup’,['] ‘go down’

Although I will ultimately use the standard accent notation in (4) throughout this work, one
need not begin with these, as they represent an analysis, not a phonetic transcription:
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(4) High (H) tone: acute (") accent HL falling tone: circumflex ()
Low (L) tone: grave (*) accent LH rising tone:  hatchek (")
Mid (M) tone: macron ()

If there is a need to transcribe a rising-falling (LHL) or falling-rising (HLH) contour, the above
accents can be combined as ( 7' ) and ( *"), respectively. The same downstep (') and upstep (')
arrows can also be used to indicate that a specific tone has been slightly lowered or raised.

2.1. OKku noun citation forms

So, let’s begin. Here are the first five nouns that I elicited in Oku, as I transcribed them in
Bamenda, Cameroon, in 1977:

(5) a. ‘animal’ pam = HL pl. pamse
b. ‘ant(sp.)’” femba M-H pl mbia
c. ‘arm’ ebkdi M-HL pl.  t3kdi
d. ‘ashes’ ka3l M-HL pl. @&bsal
e. ‘axe’ njam° L° pl. njamsd

Some comments on (5), column by column:

(1) As can be seen, I began with a list of nouns, organized alphabetically. (I used this same
list for all of the languages of the Ring subgroup of Grassfields Bantu which I investigated.) The
first problem I encountered with the list was that Oku did not have a generic word for ‘ant’. The
form in (5b) describes a type found in trees which stings.

(i1) As seen, I transcribed three tone heights, H, M, and L. In addition, the H and L
combined to form a HL contour tone. In (5a) and (5d) I wrote this with (") written over the one
short vowel. Since I had written a vowel sequence in (5c), I wrote it as a large (") covering both
vowels (but have reproduced it here as a "+ * sequence). (5¢) seemed monosyllabic to me, so I
did not write a tone over the initial nasal. I did however encode that the stem tone seemed a
rather low tone, but one whose pitch was level, not falling (as low tones frequently are,
especially before pause). I transcribed the level L tone with (*), which I have referred to as an
“unreleased L tone”, one which does not exhibit the typical “downgliding” before pause. (The
IPA symbol [B] in (5d) stands for a bilabial trill, which I transcribed as [6] with a dot under it.)

(i11) While not all languages have a plural, or an interesting plural that varies with the noun,
I have long been accustomed to eliciting both since this not only makes a nice sg./pl. record for
each entry, but is also sometimes helpful for other reasons, e.g. to figure out the segments or
tones by comparing the singular and plural. (It also makes the phonetic transcription less tedious
in the sense that one can peek ahead to what’s coming up in the morphology.) In the above
examples, we see that (5a) and (5¢) add a suffix -so to form a plural, with some tonal interest: In
(5a) the noun root is H and the suffix is M; in (5e) the root is L and the suffix is H. On the other
hand, (5b-d) form their plurals with a different prefix and no change in tone. One last
observation: I wrote [mbua] for the plural in (5b), by which I meant a M-H sequence. Here I
arbitrarily decided that it wasn’t necessary to repeat the acute accent on the second vowel of the
root, i.e. [mbua]. This is fine as long as one knows how to interpret the lack of an accent on a
vowel or other tone-bearing unit.
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The transcriptions in (5) are, of course, only a first attempt, and we do not know if the
categorical interpretations will hold up against further data. For example, although the HL falling
tones appeared to fall to a lower pitch than the level L° tone of [njam°] ‘axe’, we don’t know if
the different end points are due to the difference between a falling tone and a L tone, or whether
we will have to distinguish between level and falling L tones. In other words, is ‘axe’ just a L
tone, or is it a special kind of L tone?

Here are the next five nouns which I elicited:

(6) a. ‘back’ jim° ~jim L°~H pl jimsd
b. ‘bag’ kebam M-HL pl. ebbuam
c. ‘bamboo’ eblény M-H  pl. 1lén ~ t3léy
d. ‘basket” ka L pl. kase’
e. ‘bean’ ikon M-H  pl. &gkén ~ takén

If we look first just at the singulars, we (6b) has the same M-HL and (6¢,e) the same M-H
sequences observed in (5). The noun ‘back’ has two variants, L° and H, while the other
monosyllabic noun, [ka] ‘basket’, presents the only new tone, a falling L pitch, which I
transcribed with the grave accent. At this point it would be natural to ask the speaker to
pronounce the three monosyllabic nouns in sequence so as to compare their pitches and see if
there really is a difference. (Since ‘back’ has a H alternate, one could just compare [njam”] ‘axe’
and [ka].) When asking a speaker to say one word first, and then the next, it is important to make
sure that s’/he does not add any intonational “list” or other intonation, as one might do with a
rising tone if comparing one word with another in English: “axe... basket”. That is, one has to get
the speaker used to the idea of saying the words in sequence as if each one were an utterance in
itself.

By so doing, we determine that there is a phonetic difference between [njam°] and [ka].
However, there also is a segmental or syllable-structure difference: Are they really two different
contrastive “tones”, or are they both just L tones which are realized in a predictably different
way: level L° on a CVC syllable vs. falling (or downgliding) L on a CV syllable. If we look at
the plurals (which mostly show a number of different prefix changes), we observe that the plural
of ‘basket’ is [kasd°], i.e. with ending with a level L°. Remember that our first goal is to establish
the surface tonal contrasts. We still have two hypotheses to pursue in establishing whether the
two types of L tone are contrastive:

(1) There is one L tone which is pronounced as falling on a CV word, but level on a CVC or
CVCV word.

(i1) There are two different L tones, L and L°, which are contrastive, i.e. which can
potentially occur on the same kinds of syllables and words.

Of course one of two things could quickly resolve the issue in either direction. First, the
speaker be asked if it’s OK to pronoun ka as ka” or mjam’ as njam. If s/he finds them both
successful, or if s/he responds by asking, “What’s the difference?” we can hypothesize that L°
and L are free variants of the same tone. On the other hand, if one the speaker volunteers that ka°
and njam mean something different frm ka and njam°, we would need to conclude that L° and L
are not equivalent (“allotones”). Linguists have long been trained to look for such minimal pairs.
However, minimal pairs are a luxury. In the descriptions of tone systems one often reads
statements to the effect that tone is contrastive, but that “there are few minimal tone pairs.” In
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other systems tonal pairs, triplets and even quintuplets can be produced as in Kam (Shidong) in
(1a).

It will take some time to resolve the question (see below). In the meantime, here are the
next ten nouns which were elicited:

(7) a. ‘bed’ gbkon M-H  pl. mkén
b. ‘bee’ yuo(l¢) H(-H) pl yao(lé)sé
c. ‘beehive’ mpwak M-H pl tegwak
d. ‘behind’ 1bam M-H pl ---
e. ‘belly’ eblg M-HL pl mlg
f.  ‘belt’ kekoi ~ M-HL pl.  @bkoi
g. ‘bird’ fonbn M-H pl. mnGn
h. ‘blood> mdag M-H pl ---
i. ‘body’ gfwiun M-H pl tdwln
j.  ‘bone’ kevGf M-H pl gvvif

At this point we haven’t obtained any new tone patterns. Except for ‘bee’ in (7b), which has a H
tone (or H-H if the optional [1¢] is also pronounced), all of the bisyllabic nouns have either M-H
or M-HL tone. On the other hand, the monosyllabic nouns, which are fewer, have either H, HL,
L or L° tone (the contrastiveness between the last two not yet fully established). Even though we
have only twenty nouns (and 18 plurals), there seems to be some repetitiveness, which is good,
since we can now can test to see if we have been consistent.

To do a consistency test we arrange the data to check that we have always written the same
thing the same way and different things in different ways. The above data, for example, raise a
number of segmental questions. Concerning differences, we have for example written the root
vowel of the nouns in (7g) vs. (7i) differently: [foanOn] vs. [EBwun]. Is there really a difference
between [u] and [u] in a CVn syllable? Similarly, we have transcribed CV prefixes sometimes
with [e] sometimes with schwa, [ke] vs. [ka], [fe] vs. [fa], [te] vs. [ta], and similarly concerning
the plural suffix [se] vs. [s9]. A further question is whether we have heard right in transcribing
the differences between [gb] in (7a), [eb] in (7e), [Ef] in (7i) and [EV] in the plural of (7)). If so,
can we freely substitute one for the other? These are common questions that one asks in doing
phonological analysis, and so we must do likewise for the tone.

While the above questions address the issue of whether we have overdifferentiated, i.e.
whether we have transcribed differences that are not contrastive, the reverse question is whether
we have written different sounds the same way: It is rather striking that we have M tone prefixes,
but no M tones on roots other than the HM in the plural form [jims3] ‘backs’ in (6a). Maybe
some of the M prefixes are really H, or some of the HL falling tones are really ML. To best way
to check this is the arrange all of the like-toned words in a list and have the speaker read them
one after one, as in (8), where I placed only plurals whose tones are different from their singular:

(8) M-H M-HL H-H L-H H HL L’ L
femba ebkdi yliosé njamsd jim nam njam’ ka
eblény kaB3l ylo jim®
ikon kebam H-M L-L°
gbkon eblg némse kase”

mpwak  kekoi
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ibam HM-H
fanGn jimsd
mdun

gBfwun

kevif

The procedure is to have the speaker pronounce each pattern separately. If something is
transcribed wrong from the others, it can, in fact should, jump out to the listener. Although I
have not included any such “mistakes”, let me just say that they are not infrequent, particularly if
a three-height tone system where it is often hard to tell the difference between L-H, L-M and M-
H sequences, all of which involve a lower tone followed by a higher one.

Let us assume that we have checked all of the patterns and that there are no corrections to
be made. As seen in (8), the tone patterns are largely skewed towards M-H and M-HL. Assuming
that this would hold up with further elicitation of nouns, we don’t know if this is because there
are noun-specific tone patterns, or because these patterns are more typical of what would be
found in verb and other forms. All we can do at this point is consider the distributional properties
of tones on syllables and words in isolation. On single syllables we have lots of examples of H,
M, and HL tones, fewer HM, L and L° tones and no cases of MH, ML, LH or LM. Monosyllabic
words can be H, HL, L° or L, while bisyllabic words thus far can be M-H, M-HL, H-H, H-M,
HM-H, L-H and L-L°. Let’s add another 20 nouns and their plurals to the database:

9) a. ‘bow’ inOn M-HL  pl. tenln
b. ‘branch’ ebtam M-HL  pl. itam ~ tetdm
c. ‘breast’ 1yin M-HL  pl gyin
d. ‘bridge’ eblaa M-HL  pl. mlaa ~ t3laa
e. ‘bundle’ nto'k ML pl.  ntokse’
f.  ‘buttock’ isas M-HL  pl. t3sas
g. ‘cadaver’ kdnkwio L-ML  pl.  emkwuo
h. ‘calabash’ fotém M-HL  pl. mtém
1. ‘calabash’ pgie L pl. ygiese’
j. ‘canerat’ nji wil ML-L  pl nji wilse’
k. ‘caterpillar (sp.)” so1 H pl. soisé
l.  ‘cave’ mBak L pl. mBdkse®
m. ‘ceiling’ iytio M-H pl.  teyuo
n. ‘charcoal’ kéisé H-H pl. -
0. ‘cheek’ bobok H-H pl.  boboksé
p. ‘chest’ kdnkanele L-L-L-L pl mkanele
g. ‘chief’ effon M-HL  pl t3fon
r.  ‘chief’s palace’ ntd'k ML pl. ntdkse’
s.  ‘child’ wan M pl. y5n
t.  ‘clay, mud’ kecak M-H pl.  ebcék

A number of new elements appear in (9). First, there are monosyllabic nouns of the shape
M (9s) and ML (9e,r), the latter appearing for the first time. Second, ML occurs not only in
monosyllables but bisyllables of the shape L-ML (9g) and ML-L (9j). Third, while we had had a
potential trisyllabic noun in the plural of (7b), there now two more trisyllabic plurals (9j,0) and
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one noun which is quadrisyllabic in both the singular and plural (9p). Finally, more examples of
the L and H monosyllabic paterns are found.

With the expanding number of tone patterns, the main question to ask is whether all logical
combinations of tones occur in Oku. To make sure that nothing is overlooked, I like to make
tables such as in (10) where I plot the tones of bisyllabic forms to see how many of each
combination is found in the (thus far admittedly small) corpus. This not only reveals what is
attested vs. unattested, but also points to patterns which are so slightly attested that they may
even be considered exceptional (perhaps limited to a specific construction or to borrowings). The
first tone is indicated in the first column, the second tone on the top row:

(10) H HM HL M ML L° L Monosyllabic

H 3 1 3
HM 1

HL 1
M 12 12 1
ML 1 2
L° 2
L 1 1 1 3

While all seven tones are realized on monosyllabic nouns except HM, bisyllabic nouns are
significantly restricted: Of the 33 entries, 27 of them are H-H, M-H or M-HL. In addition to the
poorly attested patterns with one example each, a number of logical combinations are not
attested, e.g. H-HM, HL-H, M-L. The question is whether the above distributions and non-
attestations are systematic, for example, why do so few bisyllabic nouns end L (or L*)? For this
we would need to collect more nouns and expand to other parts of speech. Let us see what verbs
look like in their citation form.

As was indicated, we started with nouns because they are typically easier to elicit in
isolation than other parts of speech. Since nouns can appear as full utterances in many languages,
it is quite natural to ask the speaker, “How do you say ‘animal’?”” This will be especially true in
languages which do not require an article or other determiner to appear with a noun. However,
there are exceptions. Some languages require that one choose a form of the noun which is
inflected for case or utterance function (e.g. focused), which can be tonal. It will be only later
that one discovers that the noun list really consists of items such as ‘it’s an animal’, or that the
nouns are cited as they would appear in direct object position.

2.2. OKu verb citation forms

Verbs often present more complexity than nouns in general and with respect to tone. Some
languages do not have a citation form of the verb, in which case the speaker may offer a
relatively bare form that turns out to have a zero third person subject in a particular tense or
aspect. While many languages have infinitive forms that can readily be elicited, the singular
affirmative imperative is another possibility that one might get when asking “How do you say ‘to
eat’?” In some cases the said imperative is the bare verb stem, and so this works out well.

In order to catch up rapidly with the nouns we have elicited, (11) presents the first 40 verbs
that I obtained from the alphabetic verb list:
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(11) a. ‘accompany’ sgjomtd  L-L u ‘blow nose’ semis L
b. ‘admire, like’ seyakdy M-HL \ ‘break, snap’ sekdl L
c. ‘answer’ sebem¢ M-HL w ‘break wind’ sefies L
d. ‘ascend’ sekd k ML X. ‘breathe’ sezuoi  L-L
e. ‘ask’ sebi ML y ‘burn, roast’ sepdk L
f.  ‘assemble’ secintin  L-L z ‘burnt (get)’ sefud ML
g. ‘avoid’ sebam ML aa.  ‘buy’ seyin ML
h. “(be) bad’ seyabif = M-HL bb.  ‘call, read’ sejan L
i.  ‘bake in ashes’ sefom L cc.  ‘carry on head’ sebei L
j. ‘bark’ sebo'f ML dd. ‘carve’ sekom ML
k. ‘beat’ setel L ee.  ‘catch’ sekd’ ML
l.  ‘beg’ selon ML ff. ‘choose’ seco'’k ML
m. ‘begin’ seyite L-L gg.  ‘clear (be), dawn’ seyud ML
n. ‘bend (over)’ sengvoteé M-HL hh.  ‘clear (grass)’ setem ML
o. ‘(be)big’ seyayak M-HL 11. ‘come’ segwi L
p. ‘(give) birth’ sebil M-HL 1 ‘cook’ sénai M-HL
q. ‘bite’ selom ML kk.  ‘cough’ sekees¢ M-HL
r.  ‘(be) bitter’ seyalii ~ M-HL 11. ‘count’ setar) ML
s.  ‘(be) black’ seyafin ~ M-HL mm. ‘cover’ secit¢ ~ M-HL
t.  ‘blow w/mouth’ setd) ML nn.  ‘crawl’ sépangle L-L

As seen, Oku does have an infinitive form, marked by the M tone prefix sé-, alternately realized
[s3]. Since its tone is stable, I have schematized only the tone pattern of the verb stem, which can
have one or two syllables. There is considerably less tonal variation among these infinitives than
in nouns: If monosyllabic, the tone will be ML or L; if bisyllabic, it will be M-HL or L-L. The
number of each type is indicated in (12).

(12) a. ML : 15 b. L : 9
M-HL : 11 L-L: 5

As seen, the higher tone pattern accounts for 26 verbs, the lower tone patterns for 14, i.e. in an
almost two to one ratio. There is some reason to think that the bisyllabic verbs are bimorphemic,
consisting of a root and an affix. The bisyllabic verbs whose first syllable is [ya] are stative in
meaning (cf. séyayak ‘to be big’ vs. séya 'k ‘to become big’), while the remaining bisyllabic
verbs appear to end in a suffix of the shape -Ce, e.g sepgvité ‘to bend (over)’, sepaple ‘to crawl’.
In fact, by comparing the plural noun kase® ‘baskets’ with (seé-)yite ‘to begin’, we can establish
the likelihood that L° and L are contrastive, i.e. we cannot predict the difference between the two
on the basis of syllable structure or anything else.

We have thus established that most monosyllabic verbs have a ML tone in the infinitive, a
pattern which was rare on noun stems. The same can be said about L and L-L, which were in the
minority in nouns. Clearly there is a skewing between nouns and at least infinitive verb tones. To
figure out what this is requires analysis. For this purpose let us move on to Stage II, whereby we
attempt to determine how tones affect each other when they are combined in context.

3. Stage II: Discovering tonal alternations
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Now that we have established the surface contrasts we move on to consider how the different
tones behave in context. If tones undergo changes when they combine with each other, we want
to know what these “alternations” are. We also want to be sure that all forms which we have
identified with the same tone alternate in the same way. Below we will discover, for instance,
that there are two kinds of M-H nouns as well as two kinds of M-HL nouns.

As was mentioned in §1, there are two places to look for tonal alternations: within the word
and across words. For the first context one has to study the morphology, particularly
paradigmatic relations between words. It is typically in the verb paradigm that one finds the most
“morphotonemics”: Verb tones are frequently conditioned in part or in whole by inflection
features such as tense, aspect, mood and negation. In some languages the tone changes according
to the person or number of the subject, while in others transitive vs. intransitive contrasts can be
tonally marked. Since verbs can become extremely complicated, we will instead first focus on
singular-plural pairs in nouns. After this we will turn to modifiers and ‘noun of noun’ genitive
constructions to investigate tonal alternations at the phrase level.

3.1. Word-level alternations

Nouns which take their plural by adding the suffix -se show significant tonal alternations. The
patterns we have seen thus far are summarized in (13a-g).

(13) singular + plural -so example #
a L — L-L° ka ka-s¢” ‘basket(s)’ 15
b ML — M-L° nto'k ntok-s¢”  ‘bundle(s)’ 11
c L’ — L-H njam’ njam-s¢  ‘axe(s)’ 5
d H — H-H sO1 s01-s¢ ‘caterpillar(s)” 7
e H-H — H-H-H bobok bobok-s¢  ‘cheek(s)’ 2
f. HL — H-M nyam nyam-s¢ ‘animal(s)’ 11
g L°~H - HM-H Jjim® ~jim jim-se ‘back(s)’ 1
h M — M-H 4
i M — H-H 3

In the last column I have indicated how many such examples there are from a corpus of 225
nouns. It turns out that the two patterns in (13h,i) did not turn up in the elicitation of the first 40
nouns. Setting aside (13¢), where the singular is bisyllabic, and (13g) of which there is only one
example, there are seven common patterns, illustrated in (14).

(14) a. L — L-L°

ka ka-sd° ‘basket(s)’ ntdn  ntdn-s¢°  “pot(s)’

ngie  ngie-sd°  ‘calabash(es)’ nddy nddy-s¢® ‘potato’

mBok mBok-s¢® ‘cave(s)’ bin bin-s¢®  ‘rainy season(s)’
mbak mbak-s¢® ‘cloud(s)’ njie  njie-se¢°  ‘sheep’

lom  lom-s¢®°  ‘dry season(s)’ njan  njag-s¢”  ‘song(s)’

mbdy mbdny-s¢”  ‘bushcow(s)’ ngdk 1pgdk-s¢® ‘stone(s)’

mban mban-s¢® ‘fence’ wak  wak-s¢®  ‘youth(s)’

bdy  bdp-s¢®  ‘marrow, brain(s)’
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b. L°—=L-H
njam° njam-sé  ‘axe(s)’ pkfo®  pkfU-sé  ‘rope(s)’
bai®°  bai-sé ‘father(s)’ ntek® ntek-s¢  “village(s)’
njia®  njia-sé¢ ‘flesh(es)’

c. M — M-H
nddi  nd3i-sé ‘cloth(s)’ nthAk nthak-sé ‘night(s)’
njdy  njdn-sé ‘moon(s)’ pgdk 1ngdk-sé¢  ‘termite(s)’

d M — H-H
$30 sd0-sé “fish’ kan  kén-sé ‘monkey(s)’
kfon  kfdn-sé  ‘hill, mountain(s)’

e. H— H-H
yio  yuo-sé ‘bee(s)’ ma ma-sé ‘lake(s)’
sO1 s01-sé ‘caterpillar(s)’ gvAl  gvAi-sé  ‘maggot(s)’
pkan pkap-sé  ‘cornbeer(s)’ njan  njag-s¢  ‘xylophone(s)’
jig jig-sé ‘hunger(s)’

f. ML — M-L°
nto'’k ntok-s¢®  ‘bundle(s)’ ndd) nddy-s¢® ‘horn(s)’
ngvo 1ngvio-s¢®  ‘chicken(s)’ nda’ nda-s¢”  ‘house(s)’
ntd'’k ntdk-s¢”  ‘chief’s palace(s)’ ntim ntim-s¢® ‘message(s)’
ntdm ntdm-s¢’  ‘cooking stone(s)’ njdn)  njdn-s¢’  ‘thorn(s)’
pka'k pkak-s¢” ‘crack(s)’ pge'k ngek-se® ‘trouble(s)’
ntie  ntie-s¢’ ‘ground(s)’

g. HL — H-M
nyam nyam-sé ‘animal(s)’ fe fe-se ‘bush rat(s)’
gie gie-se ‘bundle(s)’ gwio gwuo-se  ‘skin(s)’
btid  buo-se ‘dog(s)’ yuo  yuo-se ‘snake(s)’
BAi B3i-se ‘goat(s)’ cui cli-se ‘sun’
n0y  non-sé ‘hair(s)’ gie gie-se ‘voice(s)’
fé fé-se ‘hoe(s)’

From the above we note the following concerning the tone of the plural suffix -se: (i) The tone
can be H, M or L°. (ii) L® occurs only after a L or ML root. (iii) M occurs only after a HL root.
(iv) H occurs after L°, M and H roots. It should also be noted that the first tone in (14a,b) is a
level L tone, not a falling L, which contrasts with L° only before pause.

As in segmental phonology, when faced with alternations, one has to consider several
alternatives. The first question is whether one should try to set up a single underlying form from
which the surface allomorphs can be derived, or whether to assume allomorphy, e.g. assign -se
with the L°, M or H tone allomorphs as per the preceding paragraph. Since these suffix alternants
are so similar, differing only in tone, let us assume that we want to derive the three surface
allomorphs from one underlying tonal representation. This naturally brings us to the question of
what that tone should be: Should be one of the three surface realizations (L°, M, H), or are these
three tones all derived from a fourth, perhaps more abstract tonal representation?

If one considers the contexts in which these allomorphs are realized, it would appear that
there is an assimilatory process at work: Level L tone -se° is found only after L or ML, i.e. only
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when the stem ends L. On the other hand, H -s5 is found in three contexts: after L°, M and H. (I
will address M tone -sé momentarily.) If we started with the suffix having an underlying L tone
of some sort, we would have to dissimilate /-s¢°/ to H tone after another L°. While not unheard
of, the reverse analysis, /-s¢/ seems more plausible on two counts: First, the change of /H/ to L°
after L° would be a case of assimilation, which is of course more common than dissimilation.
Second, the disparate environments in which surface -s¢ is found, namely after (input) L°, M or
H, suggests that it is the “elsewhere” case, i.e. the realization of the surface when not modified
by context. Assuming that this is correct, we can now consider the following tentative and
informal rules, which will be modified in §4:

(15) a= H — L / L e.g. /mjam-s¢/ — njam-s¢’ ‘axes’
/" ML e.g. /nddf-s¢/ — nddy-s¢” ‘horns’
b.. H - M / HL e.g. /nam-s¢/ — pam-se  ‘animals’

The natural question to ask is why /-sé/ is realized sometimes L°, sometimes M, i.e. why isn’t the
output in (15a) L-M, or, alternatively, why isn’t the output of (15b) H-L°? The latter, of course,
cannot occur on nouns with a prefix (which can only be M or L), but this does not explain why it
cannot occur on nouns which form their plural with the suffix /-s¢/. Even the following
exceptional patterns which each have one attestation in my corpus do not produce such an
output:

(16) a. LH — LH-H ncii nciisé ‘chief’s house(s)’
b. H — H-M jém jémse ‘dream(s)’
c¢. HM — HM-H Jim Jji~sé ‘path(s)’
d. L-L - L-L-L° ndaakd  ndaakasé  ‘tobacco(s)’
e. L"~H — H-H Jjim ~ jim  jimsé ‘back(s)’
f. M-H — M-H-H pgoomé pgoomeéseé ‘locust(s)’
g. H-H — H-H-H bobok boboksé¢  ‘cheek(s)’

In addition to the example in (16g) we can recall yuolé ‘bee’ (pl. yuolésé), also H-H, an alternate
to the shorter form yuo (pl. yuosé). It is likely that kéisé ‘charcoal’ is an invariant plural.

Within my corpus of 225 singular nouns, only one has H-L* tone, bilen® ‘groundnut’. Even
more intriguing is the fact that singular nouns can be L-L° or L-ML, but not L-M: there is not a
single example of the latter in my corpus of 225 nouns. We will account for this in §4, but first
we need to consider alternations which occur at the phrase level.

3.2. Phrase-level alternations

In many Niger-Congo languages interesting tonal alternations take place at the phrase level.
Once one has collected and verified the tones of a reasonable number of nouns, it is thus
customary to put them together with various modifiers and in different contexts within the
sentence. The way to approach this is to first determine the range of tonal patterns on nouns in
isolation, and then systematically combine every logical tonal sequence. In order to do this we
need a bigger corpus than the 40 nouns we have considered thus far, particularly as concerns
bisyllabic nouns, the majority, which are formed with a prefix + monosyllabic stem. In (17) I list
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all of the attested patterns with one or two examples of each and indicate in the last column how
many nouns have each pattern. (I counted only singular bisyllabic nouns.)

(17) a. L-L ketam ‘elephant’ kdngwi  ‘stranger’ 6
b. L-L° kdngdm® ‘plantain’ kdnces®  ‘cricket” 4
c. L-ML kengei ‘fence’ kdnkwiio ‘cadaver’ 7
d. M-H kevif ‘bone’ fenGn ‘bird’ 60
e. M-HL kekds ‘slave’ ketam ‘trap’ 69
f. M-HM mms~ ‘water’ 1
g. ML-L nji wil ‘canerat’ 1
h. H-L° bilen® ‘groundnut’ 1
1. H-H yuolé ‘bee’ bobok ‘cheek’ 3

For comparability, wherever possible I have given examples with a CV- singular prefix, mostly
ke-. As seen in the last column, 129 out of 152 (84.9%) of the bisyllabic nouns have either a M-H
or M-HL tone pattern. Usually when there is such a skewing, it means one of two things: The
first possibility is that two patterns represent the basic underlying system, either directly or
indirectly. For instance, perhaps the H and HL roots of M-H and M-HL nouns will ultimately be
analyzed as /H/ and /L/, respectively. The second possibility is that one or both patterns
represents a neutralization of different underlying forms. This in turn would mean that there were
more patterns historically, but they have merged into these two.

The way to test these (or perhaps other) hypotheses is to see what happens when
representative token of each tone pattern occur in context. One cannot tell in advance what the
best “frame” will be for discovering tonal alternations (if they occur) or if there will be more to
learn from placing these tokens before vs. after another word. It is sometimes it is necessary to
do both. Logical strategies are to get nouns with their basic modifiers: possessive pronouns,
demonstratives, adjectives, numerals. In doing phrasal tonology, I try as much as much possible
to start with forms which are framed by consonants. In this case this means nouns which have a
CV- prefix and a root shape CVC. After getting the tone patterns with each syllable remaining
distinct, one can go on to see what happens with V+V sequences, which potentially coalesce,
perhaps producing further tonal complications.

Restricting ourselves first to M-H and M-HL nouns, the two nouns in (18) are shown
followed by various modifiers:

(18) kekds  ‘slave’ kevif  ‘bone’

a. kekds  dkdm kevof okdm ‘my’
kekds  dkig kevof okie ‘your (sg)’
kekds dkén kevGf dken ‘our’ (excl)
kekds dkén kevGf dkén ‘your (pl)’

b. kekds 3 win kevif & win ‘his/her’
kekds 3 yin kevGf § yin ‘their’

c. kekds  kin kevGf kin ‘this’ (near speaker)
kekds ki kevof ki ‘that’ (near hearer)
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kekds  kii kevof  kii ‘that’ (far from both)
d. kekds kamdk® kevif kdmdk® ‘one’
e. kekds koke kevof  koke ‘which’
f. kekds kayakkéné kevif kayakkéné ‘big’
kekds kalaitdné kevif  kalaitdné ‘small’
g. kekds € gwi min kevGf € gwi min ‘has fallen’

In (18a) we observe that the first and second person possessives begin with a L tone vowel é ~ 2.
Since this vowel drops out obligatorily after a vowel and optionally after a nasal consonant, as
seen in (19), the two nouns in (18) were chosen because they end in a fricative.

(19) a. kefo+ okdm —  kefo kdm ‘my medicine’
b. kekém +3dkdm — kekém kdm ‘my crab’

As seen, the HL of ‘slave’ simplifies to H, thereby merging tonally with the H input of ‘bone’.
The two also merge before demonstratives in (18d) and before numerals, ‘which’, and adjectives
in (18d-f). (Interestingly, the L of kékds has no effect on the following H of ki ‘that (far)’ in
(18¢).)

The remaining forms which show a difference between the two nouns concern the third
person possessive pronouns in (18b) and the subject-verb agreement marker in (18g). In both
cases the marker is M after kékds and H after kévdf. The same difference is observed when the
two nouns are possessed by a noun in a ‘N; of N’ genitive construction:

(20) a. kekdsakangwi  ‘the slave of the stranger’
b. keviofdkangwi  ‘the bone of the stranger’

In these cases the L part of the HL tone clearly causes the following H to become M, giving us a
rather clear indication that at least some of our M tones come from the lowering of H. Although
not shown here, it is important to note that all M-HL nouns have the same tonal properties with
respect to the contexts in (18), as do all M-H nouns. We thus cannot yet say which of two
hypotheses accounts for the preponderance of these tone patterns, i.e. whether they exhaust the
tonal possibilities, perhaps being underlying /L/ and /H/, respectively, or whether they represent
the merger of different historical tone patterns.

The question is resolved when we place M-HL and M-H nouns in the N, position of the ‘N;
of N, genitive construction. While one ultimately will want to establish a list of animate nouns
which are semantically appropriate as N, possessors so that the N; of N, combinations make
sense, one strategy | often use is to put the word ‘place’ in N; position, and then ask for ‘the
place of _ ’, filling in the blank with almost any noun in the corpus. I illustrate some of the
results in (21), where H tone 3 (~ ¢€) is the genitive marker for most noun classes:

(21) a. kekds  ‘slave’ kelik & kekds ‘place of the slave’
ketdk  ‘snail’ kelik & ketak ‘place of the snail’
keébam ‘bag’ kelik 4 kébam ‘place of the bag’
feydm ‘mat’ kelik & féyam ‘place of the mat’
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b. ketam  ‘trap’ kelik & kétam ‘place of the trap’
kebin  ‘dance’ kelik 4 kebin ‘place of the dance’
keban “‘fufu’ kelik 4 kéban ‘place of the fufu’
fettm  ‘calabash’ kelik & fétem ‘place of the calabash’

c. kevGf  ‘bone’ kelik 8 kevof ‘place of the bone’
kekém ‘crab’ kelik 4 kékem ‘place of the crab’
kefém ‘cockroach’ kelik & kéfem ‘place of the cockroach’
kekof  ‘tick’ kelik & keékof ‘place of the tick’

d. kelan  ‘cocoyam’ kelik & kelap® ‘place of the cocoyam’
kefo ‘medicine’ kelik 8 kefo’ ‘place of the medicine’
fen6n  ‘bird’ kelik 8 féndn® ‘place of the bird’
tevdl  ‘feathers’ kelik & teval® ‘place of the feathers’

Two things are rather remarkable in (21). First, the prefix of the N, noun is always L. There are
no exceptions. Second, the M-HL and M-H nouns each show two different patterns in N,
position: M-HL nouns may be realized L-L, as in (21a), or L-ML, as in (21b). M-H nouns may
be realized L-M, as in (21c), or L-L°, as in (21d). As seen, the four N, patterns are phonetically
distinct: L-L, L-ML, L-M, L-L°. Since we cannot predict which of the two possibilities will
correspond to the M-HL or M-H isolation tone, we must assume that the differences between the
four groups in (21) are contrastive.

I trust the reader will already have ideas how to analyze the nouns in (21). We will
however put off an analysis until §4. For now we are content to conclude that the reason why
84.9% of the bisyllabic nouns are either M-HL or M-H in isolation is that these represent four
historical patterns. This leaves the question about what to do with the remaining nouns. First, it
can be noted that nouns which start with L or M root or a L prefix do not change in N, position:

(22) a. ka ‘basket’ kelik 3 ka ‘place of the basket’
b. ntek®  ‘village’ kelik 4 ntek® ‘place of the village’
c. ndai ‘cloth’ kelik 4 ndai ‘place of the bag’
d. ndd)  ‘horn’ kelik & ndon ‘place of the horn’
e. keétam  ‘elephant’ kelik & kétam ‘place of the elephant’
f. kengei “‘fence’ kelik & kengei ‘place of the fence’

On the other hand, the root H of a prefixless noun becomes M:

(23) a. ydn  ‘children’ kelik 4 yan ‘place of the children’
b. buo  ‘dog’ kelik & buo ‘place of the dog’
c. Jji- ‘road’ kelik 8 ji ‘place of the road’
but: d. pkan ‘cornbeer’ kelik 4 pkag ‘place of the cornbeer’

As seen, (23d) is an exception, as I suspect njdn ‘xylophone’ may also be (cf. §4).
The data in (24) show how some of the longer forms are affected:
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(24) a. keyékdli  ‘cowry’ kelik 4 keyekali ‘place of the cowry’

b ketoéolé  ‘ear’ kelik 8 ketoolé ‘place of the ear’

C. eblomin  ‘man’ kelik dblomin ‘place of the man’

d. bliose ‘dogs’ kelik 8 buiose® ‘place of the dogs’

e kansé ‘monkeys’ kelik 8 kansé ‘place of the monkeys’
but: f. pkangsé  ‘cornbeers’ kelik 4 pkansé ‘place of the cornbeers’

In (24a,b) we see the lowering of kée- to ke-. The same occurs in (24¢), where the prefix fuses
with the genitive marker. In all three examples the root-initial H tone becomes M after the L N,
prefix. In the case of ‘ear’ the HM of the root becomes ML; when the genitive 8 fuses with
eblomin, the L of the prefix is not realized (see §4). In the plural forms in (24d,e) the H of the
root lowers to M, and the H-M of ‘dogs’ is realized M-L°, i.e. with both tones being lowered.
Again we see in (24f) that ‘cornbeers’ is exceptional, just as it was in the singular in (23d).

Finally, one last context we will consider is the realization of nouns after the prepositions
nd ‘with” and 53" ‘to’:

(25) a. kekds ‘slave’ nd kekas ¢° s9 kekds ¢°
b ketam  ‘trap’ nd kétam € sd kétam @
C. keviof  ‘bone’ nd kevif é sd kevif é
d kelay  ‘cocoyam’ na kelay ¢é sd kelay é

The nouns in (25) represent the four tone groups distinguished in (21). Most noun classes in Oku
require an /¢/ marker to follow the noun in a prepositional phrase. This marker shows the same
L°, M, and H variations as the /-sé¢/ plural suffix and is hence appropriately recognized as
underlyingly H. Interestingly, the two M-HL tone classes show different effects on the /¢/
marker, which becomes L° in (25a), but M in (25b). While the prefixes have become L, the
following H tones do not lower to M. Unlike the L of the prefixes in N, position, which is
morphologically assigned early enough to lower H tone to M, the L of the prefixes in (25) is a
result of a later assimilation to the (M)L of the preposition (see (39)-(41) below).
With the above alternations established, we are now prepared to move on to the analysis.

4.  Stage III: Developing a tonal analysis

In order to construct an analysis, Stage III will draw on everything that has preceded: the surface
contrasts, distributional constraints, alternations. In §2 and §3 we have have established the
following concerning the tone system of Oku:

(26) a. surface contrasts
1. three tone heights (H, M, L)
ii. alevel L® tone which contrasts with L only before pause
iii.  falling contours: HM, HL, ML
1v. no rising contours, with one exception (ncii ‘chief’s house’)
b. noun tone patterns
1. 2/3 of the nouns are bisyllabic, consisting of a prefix and a monosyllabic root
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ii. prefixes are mostly M, occasionally L, never H

iii. M-HL or M-H in isolation

iv. prefixless nouns form their plural with the suffix /-s¢/
v. there are both word- and phrase-level tonal alternations

c. verb infinitive patterns

1. infinitives take a seé- prefix plus a monosyllabic or bisyllabic root
ii. monosyllabic roots contrast ML vs. L
1ii.  bisyllabic roots contrast M-HL vs. L-L

d. alternations

1. the plural suffix /-s¢/ and prepositional phrase marker /¢/ alternate between H, M
and L°

ii. M tone noun prefixes are /L/ as N; in the N; of N, genitive construction

1. there are two subclasses of M-HL nouns, one which alternates with L-L and the
other with L-ML as N2

iv. there are two subclasses of M-H nouns, one which alternates with L-M and the
other with L-L° as N2

It is at this stage that the work becomes most theory-dependent: Does the analyst want to stay
fairly close to the surface in developing an account, or is s’he willing to become abstract? Either
way, the choice of framework can have a major effect on both the ultimate outcome, but also on
what the analyst pays attention to—different frameworks are interested in different aspects of
grammar/phonology. For our purpose, I will follow a classical autosegmental approach which
turns out to be both revealing and description-friendly.

The key question which we have to resolve concerns the nature of underlying tonal
representations. If the language distinguished only two tone heights, phonetic H and L, the
question we would be asking is whether the underlying system contrasts /H/ vs. /L/, or whether
one of the tones can be “zeroed” out rather than involving the two tonal values /H/ and /L/. An
analysis of /H/ vs. @ (more rarely, /L/ vs. @) is quite warranted in some languages. The major
criterion is whether both or only one of the tone heights is “phonologically active”. That is, we
seek to posit only those tones which are invoked by the language’s distributional constraints and
rules. For instance, if the language allows HL and/or LH contours on a single tone-bearing unit
(e.g. a syllable or mora), then both tones are needed. If, on the other hand, such contours are
lacking, the distributions and constraints/rules refer only to H, and the L pitch shows no evidence
of being phonologically active, we can entertain the possibility of a “privative” /H/ vs. @ system.

When a system has three or more surface-contrastive tone heights, similar questions arise
as to whether any one of the tones can be zeroed out, for example the M tone, which is the
default pitch on noun prefixes in Oku. Both from a logical standpoint and from the presence of
HM, HL, and ML contours, it is obvious that Oku tone cannot be analyzed as privative. A more
basic question, however, is to ask whether the surface-contrastive H, M, L system requires an
UNDERLYING ternary contrast in tone height, or whether one of the three heights is derived. I will
now suggest that the underlying system is /H/ vs. /L/ in Oku, and that all M tones are derived, as
is the contrast between L° and L.

Let’s start with the alternations we saw in (21). Recall that the two surface noun patterns
M-HL and M-H each divide into two subclasses, and that the forms these take as N, are as
indicated in (27).
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(27) surface N;  example underlying cf. citation underlying
a. L-L ke-kds /L-L/ ‘slave’ M-HL /H-L/
b. L-ML ke-tam /L-HL/ ‘trap’ M-HL /H-HL/
C. L-M ke-vof/ /L-H/ ‘bone’ M-H /H-H/
d. L-L° ke-lag® /L-LH/ ‘cocoyam’ M-H /H-LH/

Following the surface N, tone patterns are the proposed underlying representations. In order to
derive the former from the latter, we need several rules, including the two in (28).

28 a. H - M / L
b. LH — L° / L_]pause

The first rule converts H to M after L. This produces N, L-ML and L-M in (27b,c). The second
rule simplifies a LH rising tone into a level L° when preceded by a L and followed by pause.
This produces L-L° in (27d). Depending on whether (28a) applies before (28b), in which case /L-
LH/ would first become L-LM, the rule might instead be written to simplify LM to L°.

The reason why the L occurs in the left environment in (28b) is that LH does not become
L° after a H tone (see below). The citation forms and their proposed underlying representations
are shown to the right in (27) above. The proposal is that the M of noun prefixes is underlyingly
/H/ (and not toneless as was briefly entertained above). The reason is that we need its tone to
spread onto the following /L/ root to produce M-HL in (27a). While the citation tones of (27a,b)
are phonetically identical, they have different autosegmental representations:

(29) a. kT, -k:l)s [ke-k3s] b. kT-t/e{m [ke-tam]
H L H HL

The representations in (29) of course produce H-HL, rather than the desired M-HL. To achieve
the latter, we need to say that the /H/ of the prefix first spreads in (29a), and then is subject to a
rule lowering it to M. It is tempting to say that this is the same rule in (28a). For this to go
through, we posit a %L boundary tone at the beginning of a small phonological phrase, perhaps
the “clitic group”. We also need to formulate the rule so that only the first link of the H will be
lowered to M in (29a), a problem which Hyman & Pulleyblank (1988) addressed for neighboring
Kom (compare also the realization of ‘cowry’ as N, key&kali in (24a), where only the first H is
lowered to M).

This takes care of the citation forms in (27a,b). The corresponding citation form in (27c) is
easily derived from the underlying representation in (30a).

(30) a. kT-thjf [ke-vif] b. ke - la}? [ke-lan]

%L H H %L H LH

The /H-H/ input sequence is realized M-H when rule (28b) applies after %L. What about the
citation form in (27d), whose underlying representation is expected to be as in (30b). If the /H-
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LH/ input were to be realized unchanged, it would yield *M-LM instead of M-H. If we allowed
H tone spreading to apply, as in (30b), the output would be *M-HLM, even worse. There are
several ways we could fix (30b) to derive the correct M-H output. First, we could delete the L
prior to the application of (28a), thereby bleeding the application of H tone spreading.
Alternatively, we could allow H tone spreading to apply as in (30b) and then delete the L, again
prior to the application of (28a). What is important is that the L of the H-LH input in (30b) never
has an effect. Thus, the prepositional phrase marker /¢/ was seen in to be realized H and not M in
(25d). Compare also the H tone genitive marker in kélan 3 keggwi ‘the cocoyam of the stranger’.

Whichever solution we adopt, the effect is the same: input /H-LH/ merges with /H-H/. The
simplest solution is probably just to delete the L and not worry about H tone spreading applying
as in (30b). Historically, we know it applied, because closely related languages have a HM
contour on such nouns. Thus compare Oku kéldpn vs. Kom and Mbizinaku aldf ‘cocoyam’. It is
probable therefore that Oku once had surface M-HM, which was subsequently simplified by
dropping the derived M tone: *H-LH > H-HLH > H-HM > H-H.

Having established the above underlying forms and rules, we are now prepared to test both
against other forms. In studying a tone system, one should in principle always know why the
tones of any given form (word, phrase, utterance) come out the way they do. When there is some
question as to why a tone is what it is, this should either be investigated at that moment or
marked to come back to (I use a small capital ©with a circle around it in my notes). Let’s first
test the lowering rule (28a) by placing different tone patterns in N; position. We begin with those
having a L tone prefix in their citation form (I did not find any /L-H/ nouns):

(31) underlying surface example as N;
a. /L-L/ ketam ‘elephant’ ketam 3 kéggwi  ‘elephant of the stranger’
b. /L-HL/ kengei ‘fence’ kengei 3 kengwi  ‘fence of the stranger’
c. /L-LH/ keéngdm® ‘plantain’ kengdm § kéngwi  ‘plantain of the stranger’

In (31a,b), the H of the genitive marker /3/ is realized M, since it is preceded by a L. In (31b) the
L of the ML becomes level L in the process. In (31c), on the other hand, where L° derives from
final /LH/, the genitive marker is realized H.

From the preceding we are now in a position to hypothesize that every M tone comes from
an underlying /H/ which is preceded by a L tone which must be present underlyingly, although
not necessarily realized phonetically on the surface. Consider for example the tone patterns of
infinitives which were seen in (11). As was summarized in (12), there are only two tone patterns
which differ slightly on mono- vs. bisyllabic verb stems. An example of each is repeated in (32).

(32) monosyllabic bisyllabic
a. se-tel  ‘to beat’ se-jomte¢  ‘to accompany’
b. se-lom ‘to bite’ se-bemé  ‘to answer’

As in most nouns, we assume that the infinitive prefix sé- is underlyingly H, but lowered to M
after the %L boundary tone. This will not be sufficient, however, since it would be expected to
spread onto a L root in (32a), yielding *se-t&l and *sé-jomte. An underlying /H/ also does not
explain why the first syllable of the stems in (32b) are realized M rather than H, i.e. why we do
not obtain *se-lom and *se-bémé. The get the tones to come out right in (32), we need the
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infinitive prefix to be /sé-/ so that the L can both block H tone spreading in (32a) and condition
H — M lowering in (32b). We also assume that the root syllable of the verb is /H/ or /L/, but that
there is a second /L/ tone, as shown in (33).

(33) a. se - tel b. se - jomte c. se - lom d. se - beme
AN N AN AN N L
%L HL L L %L HL L L %L HL HL %L HL HL

The evidence for the final L is not seen in (33a), where the root is L, but it is needed in (33c), to
combine with the H of the verb root to form a HL stem tone which lowers to ML. As elsewhere,
the L of the HL contour delinks when followed by another tone. Finally, (33d) shows H tone
spreading from the first to second syllable of the verb stem, thereby forming a contour tone.
Since only the first H syllable is lowered, the verb ‘to answer’ is realized se-bémé, with a HL
contour on the final syllable.

The same representations and rules can account for the alternations on the plural suffix /-s¢/
seen in (13) above. The underlying and surface patterns of relevant examples are given in (34).

(34) singular plural

underlying surface underlying surface #
a. /ntdn/ — ntdn /ntdn-sé¢/  — ntdn-s¢’ ‘pot(s)’ 10
b. /njam/ — njam’ /njam-sé/  — njam-sé ‘axe(s)’ 4
c. /ndéi/ — ndai /nddi-s¢/  — nddi-sé ‘cloth(s)’ 4
d. /ntok/ — nto'k /ntok-s¢/  — ntok-s¢” ‘bundle(s)’ 11
e. /ka/ — ka /ka-sé/ —  ka-s¢’ ‘basket(s)’ 5
f. /bai/ —  bai’ /bai-sé/ —  bai-sé “father(s)’ 1
g. /kén/ —  kan /kén-s¢/ —  kan-sé¢ ‘monkey(s)” 4
h. /s61/ — 501 /s61-s¢/ —  s0i-s¢ ‘caterpillar(s)” 7
1. /buo/ —  buo /buo-seé/ — buo-se ‘animal(s)’ 11

Let us first consider (34a-d), which shows the four patterns that occur when a monosyllabic noun
begins with an NC complex (additional examples were seen earlier in (14)). As indicated, the
monosyllabic singular nouns have all four underlying tone patterns we saw with prefixed nouns
in (27): /L, LH, HL, H/. In fact, they have the surface forms that the nouns in (27) have in N,
position, where their prefix is /L/. Of particular note are the M and ML tones in (34c,d),
suggesting that they are preceded by a L tone. Since the patterns in (34a-d) concern nouns with
an NC complex, it is tempting to attribute the L tone effect to this nasal, which can be related to
the Proto-Bantu L tone class 9 prefix. However, we see similar surface tones in (34e-g), where
the nouns begin with a plain consonant. (Since all ML nouns begin with NC, there is no
corresponding ML example in this second set.) Here too we could posit a “floating” L prefix
whose only effect is tonal, e.g. /'-kdn/ — kan ‘monkey’. However, there are at least two
complications. First, M tone nouns which do not begin NC have a H tone stem in the plural, e.g.
kan ‘monkey’, pl. kan-sé (vs. ndai ‘cloth’, pl. ndai-sé in (34c)). Second, other prefixless nouns in
the second group are pronounced H, e.g. soi ‘caterpillar (sp.)’. While HL nouns such as buo
‘dog’ (34h) are in complementary distribution with the ML of NC-initial nouns such as nto'k
‘bundle’ (34d), there is a clear contrast between H and M on non-NC-initial nouns.
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How should we analyze the complexities in (34)? One solution is to posit a L- prefix on NC
nouns, in both the singular and plural of (34e,f), and in the singular of (34g). Another would be
to try to exploit the %L tone we set up to account for the lowering of a /H/ prefix to M. In this
case, we would have to say that lowering occurs on NC-initial nouns (34c,d) and on some non-
NC initial nouns (34g). To block its application in the plural of (34g) and both singular and
plural of (34h,i), one could even posit a H- floating prefix. Or one could adopt both L- and H-
floating prefixes. This latter move clearly mirrors the history: class 1 and 9 nouns were
historically marked by a L prefix, while class 10 (the plural of class 9) was marked with a H tone
prefix. However, there seem to be other things going on as well. Consider the contrast between
the two HL nouns in (35a,b).

(35) a. buo ‘dog’ ntdn d biiod ‘pot of the dog’
b.  nam ‘animal’ ntdn 9 pam ‘pot of the animal’
C. = ntdn 9 pam
d. bluo-s¢  ‘dogs’ ntdn d biio-s¢’ ‘pot of the dogs’
e. ném-sé  ‘animals’ ntdn 9 pam-s¢’ ‘pot of the animals’

As seen to the right, where the class 9 N; noun nton conditions a L tone genitive marker /3/,
‘dog’ is realized ML as N,, while ‘animal’ is realized L. We know from Proto-Bantu and from
other Grassfields Bantu languages that ‘dog’ had a *HL monosyllabic stem, while ‘animal’ had a
bisyllabic *L-L stem (which becomes monosyllabic L in almost all Grassfields languages). We
see this difference in the N, realizations in (35a,b). However, notice that ‘animal’ is pronounced
HL in isolation, indicating that it somehow picked up a H- prefix. This H prefix seems also to
stay in the alternate N, realization in (35c). In (35d,e), the corresponding plurals are both
pronounced H-M in isolation, but there is again a difference in N, position: ‘dogs’ is M-L°, as
expected, but ‘animals’ is pronounced HL-L". If the H- prefix of ‘animals’ had been lowered in
N position, as elsewhere in the language, we would have obtained *ntdn 3 jjam-se’. Instead, the
H which comes historically from the prefix persists on the stem, as if resisting the morphological
assignment of L to the N, prefix. The HL contour also fails to simplify before the L° suffix, such
that we obtain HL-L® rather than H-L°. This too suggests that the H- is coming in late from the
left, thereby escaping the rule.

Recall from (23d) that pkdp ‘cornbeer’ was reported also to resist lowering in N» position.
Further evidence is presented in (36a,b).

(36) a. pkan ‘cornbeer’ ntdn 3 pkany ‘pot of cornbeer’
b. pkan-sé ‘cornbeers’ ntdn 9 nkan-sé ‘pot of cornbeers’

It turns out that gkanp ‘cornbeer’ and njdpy ‘xylophone’ are the only H tone nouns which begin
with a NC sequence—and are possibly borrowed. As seen in (36) there is again inertia, a failure
of a H tone to lower after L. As in the case of the HL on the root ‘animal’ in (35¢,e), we need to
block the rule in (28a). The most natural way to do this is to posit a floating H tone prefix
wherever the H — M rule fails to apply, thus in (35c,e) and (36a,b).

This leaves one issue unresolved: We saw in (34d) that when the /HL-H/ sequence is
preceded by the L prefix that accompanies NC-initial nouns, the result is M-L°, as schematized
in (37).
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(37) a. b. c.
ntok - se — ntok - se — ntok - se [ntok-sé¢°] ‘bundles’
A | / | /- F
L HL H L HL H L HL H
l
M

In (37a) the underlying representation of /'ntok-sé/ ‘bundles’ consists of a floating L prefix, a HL
stem syllable, and the H tone plural suffix. In (37b) the L of the HL tone delinks, since it is not
final. In (37c) the now unlinked L spreads to the suffix, delinking its H. As also indicated, the
root H is lowered to M by the rule in (28a). Since the final unlinked H is not pronounced, we
cannot tell if it undergoes lowering to M. However, it does prevent the L of the suffix from
downgliding, hence a M-L° sequence is obtained.

Now consider the derivation in (38), where the underlying form of /'blio-s¢/ ‘dogs’ in (38a)
has the same HL-H sequence on its stem+suffix, but is this time preceded by a floating H prefix.

(38) a. b. c.
buo-se — buo - se — buo - se [blio-seé]  ‘dogs’
AN / | / |
H HL H H HL H HHL H
l
M

The same delinking of the L of HL applies in (38b) as we saw in (37b). As seen, however, in
(38c), the unlinked L does not spread onto the H suffix, in which case the incorrect output *buo-
se” would have been derived. Instead the L stays afloat, simply conditioning the H — M. As a
result, the correct output buo-sé is derived.

While the sequence H-L" is rather rare in Oku, we have seen it in the one isolation example
bilen® ‘groundnut’ in (17h) and in the prepositional phrases in (25a), repeated in (39a)

(39) a. kekds “‘slave’ /ké-kds/ nd kekds ¢° s9 kekds ¢°
b. ketam ‘trap’  /ké-tam/ nd kétam € sd kétam @

As seen, ‘with a slave’ and ‘to a slave’ both end with a H-L® sequence. As also observed, ‘with a
trap’ and ‘to a trap’ end H-M, even though both ‘slave’ and ‘trap’ are pronounced M-HL in
isolation. Their different prepositional tones should fall out from the differences in underlying
forms: ‘slave’ is underlyingly /H-L/, while ‘trap’ is underlyingly /H-HL/. But how to make this
work? Up to now we have treated nouns like ‘trap’ as having an underlying /HL/ falling tone on
their stem syllable. If we allow /H-L/ nouns like ‘slave’ to first become H-HL by H tone
spreading, they potentially merge. One reasonable alternative is to represent the final L of nouns
like ‘trap’ as floating L, i.e. /ké-tdm’/, similarly /buo’/ ‘dog’ etc. As we have seen, the final L
will link to the preceding syllable only in phrase-final position. With this new hypothesis, we can
now account for the differences in prepositional tones as in (40) and (41)
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(40) (a) (b) ()
nd ke-kose — no kekos e —  no ke-kos e — ndkeé-kise’
| |1 I S I L-- 171"
L HLH LHL H L HL H

(41) no ke-tam e — — neE kT-tam e — noke-tame
| || | < |
L HHLH L HHLH

Starting with the different underlying tones in (40a) and (41a), the first rule which applies is H
tone spreading in (40b). This is followed by L tone spreading in (40c) and in (41c), where it is
assumed that only a linked L tone will spread. (This is known to be the case in neighboring Kom,
for example.) At this point we can assume that the H — M lowering rule applies, followed by
simplification of contour tones: the H (now M) of /ke-/ delinks in both examples, In the (40c),
the L of -k3s has to delink, as does the H of the marker /é/.

There still is a problem, however: We do not expect the final L® in ntdn 3 buo-se” ‘pot of
the dogs’, from (35d) above. Assuming the underlying representation in (42), the unlinked L of
/'buo’/ ‘dog’ should not spread, and the output should be as indicated:

(42) nton o buo -se (expected: *ntdn 3 buo-s€; obtained: ntdn d blio-s¢”)
| |
L L L L HLH

The question is what the inputs (40) and (42) have in common that final L tone spreading should
apply to them, but not to the input in (41). It would seem that for the L to spread onto the final H,
it in turn needs to be preceded by a L+H sequence. Since the L is preceded by a L+H+H
sequence in (41), L tone spreading does not apply. Whether this is correct, and if so why this
should be, are questions that cannot be fully resolved here. I have deliberately chosen to end the
section in this way to indicate that parts of an analysis may be anything but fully straightforward.
After carefully considering a wide range of facts, we have however been able to conclude with
some confidence that the surface H, M, L° and L tones can be derived from an underlying binary
system, /H/ vs. /L/, in most cases by completely general rules.

5. Additional considerations

In the preceding sections I have distinguished between three logical stages of tonal investigation:
Stage I consists of establishing the surface contrasts, Stage II the alternations (if any), and Stage
IIT the analysis. As we have seen Stage III is the most open-ended, subject to multiple
interpretations, and most likely to be affected by new discoveries. In this last section I would like
to briefly consider two additional questions: First, where does instrumental investigation of the
tonal properties come in? Second, what about tonal orthography?

5.1. Instrumental investigations

As was seen in §2-4, the three stages that I envision have been presented without any reference
to the instrumental investigation of tone. Stage I consists of basically listening and comparing the
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surface tones (pitches), just as one would do to establish the consonant or vowel inventory. In my
view students and field researchers alike are tempted to look at instrumental data too early. In
my field methods courses I thus discourage using PRAAT, Wave Surfer etc. as a means of
discovering the surface contrasts. Of course one may be interested in the precise acoustic
properties of the surface-contrastive sounds, whether consonants, vowels or tones—and there are
some questions and hypotheses that can only be addressed instrumentally. The problem with
looking at the fO properties of tones too early is the tendency to interpret them literally. In one
field methods class, for example, the picture was emerging that the language contrasted H and L
on non-final syllables and, in addition, LH and HL contour tones in final position. At one point a
quite capable graduate student argued with me that what we had established as a H tone was
really also a falling tone because there was a slight fall in the pitch traces. I admit I kind of lost it
that time, having already warned them not to insist on such a literal interpretation. So, with
perhaps inappropriate exasperation I asked, although I don’t remember in which order: “How
many H tones have you ever seen on a screen?” “What does it SOUND like to you?” I doubt that
one can read the perceptual properties of tones from the acoustic record, but, whatever one can
do, I am sure that it takes quite a bit of training.

Recently, Katherine Bolanos showed me some wonderful spectograms and pitch traces of
word tokens from Kakua, a language spoken in Colombia, possibly belonging to the Kakua-
Nukak family. Among the pitch traces which she subsequently sent to me were the following
two, both concerning words which are segmentally dawa:
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Figure 1. dawa ‘lots (quantity)’
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Figure 2. dawa ‘Siringa tree (rubber tree)’

If we look at Figure 1, it clearly starts out fairly low and ends rather high. However, the second
syllable seems to have a continuous rise in it, suggesting maybe a L-LH transcription. Listening
to it, however, it was clear that it was perceptually [L-H]. To have been L-LH, the transition
from L to H would have had to take place later in the syllable. Figure 2 represents the reverse
situation: In it there seems to be a higher pitch on the first syllable which falls throughout the
second, perhaps suggesting a H-HL sequence. However, perceptually it is H-L. Had it been H-
HL, the pitch change would have taken place later in the second syllable. Since we know that
pitch targets are reached late on a tone-bearing unit, this is not surprising: Although the L-H and
H-L sequences reach their second target (H and L, respectively) rather late in the second syllable
the trajectories are not steep enough to be interpreted as a second syllable LH and HL.

The above examples are relatively clear, as far as pitch tracing goes. When looking at full
sentences, the task of going from the pitch traces to the tones becomes even more difficult.
Consider Figure 3, also provided by Katherine Bolanos:
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‘There are a lot of rubber trees’

Again, L-H [dawa] and [ddwa], whose tones Bolanos marks on the second syllable, are fairly
clear, but what are the tones on -7a-nar-na (classifier.tree.like-progressive)? It may be a simple
H-L-H sequence on short vowels, the first tone might be HL, or the last tone might be M or ML.
The best way to solve this is to follow Stage I and carefully control for tonal possibilities. Only
afterward will it make sense to do instrumental work—and especially only when the researcher
wants to test specific hypotheses, e.g. is the last tone in Figure 3 lower than the first tone because
of a non-contrastive downstep conditioned by the intervening lower pitch?

5.2. Tonal orthography

The other issue to discuss has to do not specifically with tonal transcription, which was discussed
in §1, but with tonal orthography: Once a tone system is analyzed, how should tone be indicated
in the written language? Unfortunately, there is a tendency to ignore tones in writing systems, as
if they were expendable (cf. Hyman, in press). As a linguist I of course would ideally like all
tones to be written, perhaps zeroing out one of them as an orthographic convenience. However,
as we have seen in Oku, there are quite a few tonal contrasts that would have to be distinguished:
H, M, L°, L, HL, ML. Given the motivation to keep orthographies as simple as possible, the
question naturally arises as to how little of the tone system needs to be encoded—and in what
form (underlying? phonetic?). Various researchers have approached the question experimentally,
comparing the effects of writing all, some or no tones on reading comprehension (see bird
1999a,b). Although the question goes beyond descriptive tonology, it seems intuitive that the
importance of tone marking will vary with the importance of tone in the grammar and lexicon.
As mentioned, some tone languages have few minimal pairs, while others have many. In Iau, a
Lakes Plain language of New Guinea, eight different tone patterns are distinguished on
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monosyllabic words. As seen in (43), Bateman (1990:35-36) shows that these tones have a
lexical function on nouns vs. a morphological function on verbs:

(43) The 8 tone patterns of [au (*" = a super-high tone)

Tone Nouns Verbs

H bé  ‘father-in-law> ba  ‘came’ totality of action punctual

M be  ‘fire’ ba  ‘has come’ resultative durative

HH bé" ‘snake’ ba” ‘might come’ totality of action incompletive
LM bé~ ‘path’ ba~ ‘came to get’ resultative punctual

HL bé  ‘thorn’ ba  ‘came to end point’ telic punctual

HM bé~ ‘flower’ ba™  ‘still not at endpoint’ telic incompletive

ML be" ‘small eel’ ba" ‘come (process)’ totality of action durative
HLM bé&™ ‘tree fern’ ba~  ‘sticking, attached to’ telic durative

It is hard to imagine not writing tone in an lau orthography.

Inevitably the answer may depend on who the orthography is intended for. If for native
speakers who know the language well, there is room to take advantage of the linguistic
knowledge they bring to the tasks of reading and writing. If for linguists or language learners, it
will be of course important to include as much detail as possible. As elsewhere in linguistics,
spelling should not be confused with sounds, in this case tones.

Appendix: More on Citation vs. Contextual Tones

In §1 it was suggested that the study of tone should begin by considering the properties of words
in isolation. This is standard field practice, whether the object is to transcribe consonants,
vowels, or other sound properties. However, it is known that citation forms do not necessarily
reveal the full system. Although this also happens with segments, e.g. when voicing contrasts are
neutralized word- or utterance-finally, as in German or Russian, most tonologists would probably
agree that the problem is greater in the study of tone. We saw that there are two kinds of M-H in
Oku, also two kinds of M-HL. That is, we could not establish the full range of underlying
contrasts based on the surface constrasts of words in isolation. Still, it was important to start by
identifying the different tone heights and the contour tones that they form. In this section I would
like to briefly present some of the hidden properties of tone that one could not get from citation
forms alone. I will then conclude with a final warning about contextual effects on tone.

Perhaps the most extreme case of neutralization in citation forms comes from Coreguaje, a
Tukanoan language of Colombia, where, as seen in (44), CVCV noun tones all merge as L-HL in
isolation:

(44) CVCV: Basic form statement question CVV: Basic form statement question

H-H L-HL H-L HH HL HL
H-L L-HL H-L HL HL HL
L-L L-HL H-L LL LH HL
L-H L-HL H-L
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As Gralow (1985:3) puts it: “...we found that in certain frames there were four contrasting sets,
but in isolation phrase stress completely neutralized the contrasts, at least in CVCV nouns.” (44)
shows that CVV noun tones also merge except for /LL/ nouns, which remain distinct under
statement intonation. It would appear that the statement and question intonemes are LHL% and
HL%, respectively, although more information would be needed to confirm this.

It is more usual that a subset of tone patterns merge in citation forms. Several Grassfields
Bantu languages show this property. Like Oku, in closely related Babanki, most bisyllabic nouns
show one of two tone patterns in isolation, L-L and L-H, where the first syllable is a (surface) L
tone prefix. As in Oku, we expect four tone patterns on the stem syllable: H, L, HL, and LH.
Whereas Oku groups these as H, LH vs. L, HL, i.e. two groups of two, Babanki groups them as L
vs. H, HL, and LH (Hyman 1979a). The same is true in Aghem, where /H-L/ is realized H-HL,
but the other bisyllabic tone pattern, H-H, represents a neutralization of /H-H/, /H-HL/ and /H-
LH/ (Hyman 1979b). In both languages, the four contrasting underlying tones are established on
the basis of alternations, particularly in the N; of N, construction.

There are in fact two ways in which citation forms can diverge in context. The first is that
they have different effects on neighboring tones. The second is that neighboring tones have a
different effect on them. (Both may of course obtain in the same language.) A case of the former
comes from Penoles Mixtec, where the two groups of nouns in (45) are both pronounced with a
gradually falling pitch throughout, which Daly & Hyman (2007) analyze as toneless:

(45). a. kitt  ‘animal’ ndu?u ‘tree trunk’
kolo  ‘male turkey’ nduu ‘day’
b. njusi ‘chicken’ doko  ‘well’
tint ~ ‘mouse’ kada  ‘son-in-law’

While the two sets are both analyzed as being underlyingly toneless, taking their pitches from
context, they have a different effect on the next word. As seen in the representative examples in
(46), the word /dit6/ ‘uncle’, analyzed as underlying /@-H/, has different realizations after each

group:

(46) a. kiti ditd6  ‘uncle’s animal’
b. njusi ditd ‘uncle’s chicken’

In (46a) /kit/ ‘animal’ has no effect on /ditd/ ‘uncle’, and the two-word sequence is pronounced
as a sequence of four M pitches, conforming with the pitch realization rules described by Daly &
Hyman. On the other hand, the njusi ‘chicken’, pronounced identically with k## in isolation,
causes the first syllable of /dité/ to begin with a distinctive L pitch. The result is a sequence of
three falling L pitches followed by a final M pitch. The analysis proposed by Daly & Hyman is
that the nouns in (45b) are toneless, like those in (45a), but have a floating L tone after them,
hence: /njusi’/, /doko’/, /tint'/, /kada’/. It is this floating L which links to the first syllable of
/ditd/ ‘uncle’ in (46b).

The second situation is where two identical citation forms are themselves realized
differently in context. A good case of this comes from Villa Alta Yatzachi Zapotec (Pike 1948).
In this languages there are two kinds of L tone nouns: those which remain L in context vs. those
which become M when followed by a M or H tone. A minimal pair is seen in (47).
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(47) a. bia  ‘cactus’ bia goli  ‘old cactus’
b. bia ‘animal’ bia goli  ‘old animal’

Both bia ‘cactus’ and bia ‘animal’ are pronounced L in isolation. However, when followed by
goli ‘old’, ‘cactus’ remains L, while ‘animal’ becomes M. In this case a number of different
analyses might be proposed (see Hyman 2009). One would be to give different features to the
two types of L tone, perhaps treating those like ‘animal’ as having a fourth “lower-mid” pitch
level (as they undoubtedly did, historically). Another would be a floating tone analysis: ‘animal’
may have a floating M after it. This time, however, the floating tone would not link to the
following word, but rather to its own morpheme.

In both Pefioles Mixtec and Villa Alta Yatzachi Zapotec the different realizations of
identical citation forms are discovered from their interaction with specific surrounding tones.
There would be no differences between (45a,b) and (47a,b) if, for example, the words in question
were followed by another word beginning with /L/. Another possibility is that two underlying
tone patterns merge when they are adjacent to a phrase boundary, especially pause. For example,
both of the Kinande nouns in (48a) are pronounced L-L-H-L in isolation (Hyman 1990:117):

(48) a. e¢-ki-tabu  ‘book’ b. ¢é-ki-tdbu ki-rito ‘heavy book’
¢-ki-ryatu ‘shoe’ ¢-ki-ryatu ki-rito ‘heavy shoe’

When followed by the adjective ‘heavy’ in (48b), however, ‘book’ keeps the same tones, while
‘shoe’ is realized all L. The reason for the neutralization in (48a) is that there is a succession of
two boundary tones H%L//, where H% marks the end of a phrase and L// the end of a declarative
utterance. Since ‘shoe’ is underlyingly toneless, the two boundary tones map to the last two
syllables. The underlying final /H-L/ tones of ‘book’, however, block the mapping of H% with
L// linking vacuously to the final syllable.

While it is more common for the phrase-final position to alter and/or merge tones, the same
can happen phrase-initially. A case in point comes from Hakha Lai (Hyman & VanBik 2005). As
seen in (49) words, which are typically monosyllabic, can be either HL or L in isolation:

(49) a. HL b. HL c. L
hmaa ‘wound’ kée  ‘leg’ saa ‘animal’
lan ‘heart’ hrom ‘throat’ ran ‘horse’
rdal  ‘enemy’ kooy ‘friend’ koom ‘corn’

However, as indicated, the HL words fall into two classes. As seen in (50), the group in (49a)
remains HL after toneless pronominal proclitics such as ka ‘my’, while the group in (49b) is
realized LH:

(50) a. /HL/ b. /LH/ c. /L/
ka hmaa ‘my wound’ kakée ‘my leg’ ka saa ‘my animal’
ka Ity ‘my heart’ ka hrom ‘my throat’ ka rag ‘my horse’
karaal  ‘my enemy’ ka kooy ‘my friend’ ka koom ‘my corn’

As seen in (50c), the nouns in (49¢) remain L. Since there is a contrast after such proclitics, we
analyze the first two groups as /HL/ and /LH/, respectively. In order to get the LH to become HL,
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we assume an initial %H boundary tone: A /LH/ tone becomes HL after a H. Support from this is
seen in (51), where a /LH/ is shown to become HL also after another /LH/:

(51) /ka+ kooy +kee/ — kakdoykée ‘my friend’s leg’
LH LH

In the cases considered thus far there is a two-to-one relation between tones in context vs.
tones in isolation: We get the inforamtion we need to set up distinct underlying tone patterns by
relying on the contextualized tones. It should however be noted that the relation between citation
and contextual tones can be considerably more complex (and varied). Thus consider the
following data from Haya (Hyman & Byarushengo 1984):

(52) ‘farmer’ ‘woman’ ‘snuff’
as subject: O-mu-limi 0-mu-kazi 0-bu-golo
citation form: O-mu-limi 0-mu-kazi 0-bu-golo
‘.my’ O-mu-limi wange 0-mu-kazi wangé 0-bu-golo bwange
... of Kato O0-mu-limi wa kato 0-mu-kazi wa kato 0-bu-golo bwa kato

Hyman and Byarushengo analyze the Haya tone system as privative /H/ vs. @. The first row not
only presents the forms as pronounced as subject of a sentence, but is most direct in establishing
the underlying tones of the noun stems, /-limi/, /-kazi/, /-gold/, where toneless vowels receive L
tone by default. As seen in the schemas in (53), something happens to these underlying stem
forms in the other three contexts:

(53) /D-D/ /H-@/ /D-H/
as subject: L-L H-L L-H
citation form: L-L HL-L H-L
‘. my’ L-H H-L L-H
‘... of Kato’ L-L L-L L-L

As seen, the citation forms do not merge the three stem-tone patterns, but these latter are realized
differently: /H-@/ is realized HL-L and /@-H/ is realized H-L. When modified by the possessive
pronoun ‘my’, /@-@/ becomes L-H, merging with /@-H/. Finally, all three patterns merge as Q-0
(— L-L) by a process of H tone deletion as the N; of a N; of N, construction.

What emerges from the Haya example is that tones can merge not only in citation forms,
but also in context. The data in (52) further establish Pike’s (1948) insistence on discovering the
proper frame for determining tonal contrasts. One such frame in Haya would be subject position.
However, as stated earlier, one cannot know in advance whether there are tonal alternations in
phrasal contexts, and if so, which among the various contexts might provide the best frame for
establishing the underlying tonal representations and the rules that account for alternations. By
ordering the operations into Stages I, II and III, one has the best chance of discovering the crucial
facts and arriving at an optimal solution.
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