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Abstract

Compacité tonale (CT), also known as tonal compactness or the noun-compounding rule, is a
tonological process active in Bamana (Bambara) and its close relatives. The melodic outcome of
CT has been described, however a formal mechanism motivating its application has been largely
overlooked. Scholars describe this process as one in which non-initial tones of compounds or
certain other polymorphemic derivatives are neutralized. Little consideration has been given to
the role of particular morphemic constituents in driving its outcome or why the process fails in
notable instances. This paper reconsiders CT alongside earlier work and formalizes its outcomes
in terms of tonal spreading within the prosodic word domain. A tone associated with the head of
an input prosodic word is considered ‘privileged’ in that it is permitted to spread within its
domain when triggered to do so. This analysis provides a principled explanation for the possible
outcomes of CT, as well as for instances where the process yields ‘minor’ tonal melodies.

1. Introduction

Mande languages like Bamana (Bambara/Bamanankan) and its close relatives, e.g. Jula and
Maninka, have long been reported to undergo a regular and largely predictable process of tonal
neutralization known as compacité tonale (CT) or the noun compounding rule (e.g. Courtenay
1974; Creissels 1978, 1988a, 1992; Creissels & Grégoire 1993; Dumestre 1987). This process is
one by which non-initial tones of certain compounds and polymorphemic derivatives are altered
upon the application of one of two morphological processes (i.e. compounding or derivation). As
noted in the literature, one of two tonal outcomes can emerge from the application of CT.!

One outcome of CT is observed when two morphemes are joined together where the first
element is a lexically High (H)-tone word. In these instances, when the two elements are
conjoined, all other tones of the construction, regardless of their underlying specification, are
neutralized to H.2 Consider the representative example in (1) of H-tone CT.

"1 would like to thank Stuart Davis, Sam Obeng, Dan Dinnsen, Lee Bickmore, Ken de Jong, Jon Anderson, Nikki
Adams, Abbie Hantgan, Kris Ebarb, and participants at the 19th Manchester Phonology Meeting for insightful
comments on earlier versions of this work. This material is based upon research supported by the National Science
Foundation under Grant No. (#1023781). Any errors or shortcomings are my own. The usual disclaimers apply.

"1t is widely agreed upon in the Bamana tonal literature (e.g. Courtenay 1974; Creissels 1978; Dumestre 1987) that
Bamana lexemes carry one of two tonal melodies; either High (H) or ‘Low’ (L). Tonal melodies are assigned left-to-
right for a given lexeme. A H melody is largely invariant, while a L melody manifests itself on the surface in various
ways depending upon phonological context and word shape. A major point of contention has been whether the
‘Low’ melody is in fact L (with surface LH arising via dissimilation) or LH (with surface LL arising via
assimilation). Here, | adopt the latter assimilationist viewpoint. This generalization sets aside the controversial and
variable ‘minor tonal schemas’ reported in the productions of some Bamana-speaking individuals. It has been
discussed elsewhere (e.g. Green 2010) that many of these minor tonal melodies are absent in the productions of
some speakers. Throughout this paper, I assume that the language’s tone bearing unit is the syllable.

? It should be made clear that CT is separable from “plateau effects” observed in other languages of Africa, e.g. the
Mijikenda group (e.g. Volk 2011). In these languages, a defined span of tone bearing units that follow the first
assigned lexical H tone are realized H. While the outcome appears analogous to instances of H-tone CT, this
generalization does not hold in Bamana. This can be seen most readily in instances like (3) where a surface HLH
melody is possible in an appropriate context.



(1) Initial H-tone CT?
[basa] + [wold] > [basawolo] ‘lizard skin’
lit. lizard + skin

As (1) illustrates, the first of the two nouns [basa] ‘lizard’ is a disyllabic H-tone lexeme that
exhibits a HH melody in isolation. The second noun [wolo] ‘skin’, however, is a Low (L)-tone
lexeme that exhibits a LH melody in isolation. The initial L-tone of [wo0l0] is neutralized upon
compounding to H, yielding the all H-tone word [basawolo] lizard skin’.

A second outcome of CT is observed when two elements are joined and the first is a L-
tone lexeme. In this second type CT, when the two elements are joined, the remaining tones of
the first element are neutralized to L, while those of the second element receive H tone. This is
illustrated in (2a) and (2b) for two L-tone words of different lengths. Example (2c), illustrating a
LH element joined to a H element, is provided for comparison.

(2) Initial L-tone CT

a. [jara] + [wolo] > [jarawolo] ‘lion skin’
lit. lion + skin

b. [jakama] + [wolo] > [jakumawolo] ‘cat skin’

lit. cat + skin

C. [jaktma] + [ward] > [jakumawara] ‘feral cat’

lit. cat + wild

Beginning with the compound in (2a), both elements have a LH melody in isolation. That is to
say, both the nouns [jara] ‘lion” and [wol6] ‘skin’ manifest a LH surface tonal melody when they
are not compounded. Upon compounding, the tones of ‘lion’ both surface L, while both tones of
‘skin’ surface H to yield [jarawo6lo]. This alteration to a given word’s surface tonal melody is
witnessed even in longer words (2b). The LHH melody assigned to [jakama] ‘cat’ is neutralized
to all L tones. This, once again, illustrates the overall L tone CT pattern (i.e. all L tones in the
first element), followed by an all H tone final element. The tonal outcome in (2c) where the
second element is a H-melody lexeme is identical to that observed for constructions like (2b).

These two patterns are regular in their application (in relevant compounds and
derivatives) and well-attested, however no formal mechanism has been offered to account for
this phenomenon. The most developed explication of CT is that given by Creissels (1988a: 46-
51). Creissels asserts that the generation of branching morphosyntactic structure is an important
means by which to identify constructions that do or do not participate in CT. He does not,
however, explore the gamut of nominal and verbal constructions falling into these two
categories. Furthermore, no motivation or explanation for tonal spreading is entertained.

There are notable instances in which CT fails to occur where one might otherwise expect
it to apply. Some of these instances have been described in terms of the type of word or phrase
(e.g. comparatives, distributives) that they create (Creissels 1988a: 48-49), but again with no
formal or analytical explanation as to their exceptional behavior (for representative examples,
see Dumestre 2003). Consider, for example, the word [dabila], in (3), where CT fails to occur
upon joining of the elements [d4] and [bila], resulting in a HLH surface tonal melody.

® Throughout his paper, H-tone is indicated by an acute accent on the vowel, while a L-tone is indicated by a grave
accent. ‘y’ is the glide [j], j” is the affricate [d3], and ‘¢’ is the affricate [tf]. A word-final Vn sequence represents a
phonemic nasal vowel. When a nasal vowel is followed by an obstruent, a phonetic nasal often emerges.



(3) Failed application of CT
[da] + [bilda] > [dabila], *[dabila] ‘to stop’
lit. edge + to cease/put/place

The process of word formation in (3) is one in which the noun [d4] ‘edge’ is joined with the verb
[bila] ‘to cease/put/place’, resulting in the verb [dabila] ‘to stop’. What is unusual here is that the
H tone of the first element does not trigger CT. One observes that CT is blocked, as the LH
melody of [bila] found in isolation is retained when the two elements are joined. The result is an
otherwise unexpected HLH surface tonal melody on [dabila]. As illustrated below, other
conjunctions of nominal and verbal elements do not typically or systematically block the regular
application of CT nor do they yield such unusual exceptions. What is more exceptional about the
case of [dabila] (and other similarly formed words) is illustrated in (4). Upon another instance of
word formation (here, via derivation), CT readily applies, although it was previously prevented
from occurring.

(4) Application of CT in successive rounds of word formation
[dabila] + [-bali] = [dabilabali] ‘incessant’
lit. tostop + without

Although CT failed to apply in [dabila], one observes in (4) that with the addition of the suffix
[-bali], the resultant tonal melody illustrates that CT has occurred. In this instance, the HLH
melody of [dabild] is neutralized to an all-H tonally compact melody, yielding the trimorphemic
derivative [dabilabali] ‘incessant’. What is currently discussed in the literature about CT does not
capture why the process is now permitted to apply in this and similar instances.

The current paper proposes that CT and its resultant tonal patterns are best explained in
terms of the ability of ‘privileged’ tones to spread within the prosodic word (PW) domain. For
example, before two elements form a compound, they exist as independent PWs, each with its
own prosodic head. It will be shown that the tone associated with the prosodic head of the
leftmost input word is privileged compared to other tones. This tone, when triggered to spread by
the presence of another morpheme to its right, does so within the PW domain that it occupies
until it encounters the domain boundary. It is shown that, because the tone cannot spread across
the PW domain boundary, the elements of the adjacent domain receive a default tone which, in
the case of Bamana, is H.*

As discussed below, this mechanism also provides a principled explanation for the failure
of CT to occur in certain words formed by derivation via prefixation. In such instances, the
second morpheme of the construction is its prosodic head and contains the only tone with the
propensity to spread. The prefixed element does not provide the appropriate trigger for tonal
spread within the PW domain. Thus, such words surface with a faithful, non-neutralized tonal
melody.

* Evidence that H tone is the default is Bamana is drawn not only from the outcomes of CT discussed in this paper,
but also from the tonal outcomes of trisyllabic words whose third syllable is invariably assigned a H tone. As
discussed in Green (forthcoming), Bamana words are lexically either H or LH, and these melodies occupy a
disyllabic tonal foot. Both Green (forthcoming) and Leben (2002, 2003) offer that the tonal process of affaissement
occurs, causing L tone to spreads within a tonal foot, i.e. (LH)(H) = (LL)(H). No independent evidence is found in
support of a LH tonal melody being assigned such that the H tone spreads rightward, only to be followed by L tone
spreading bounded by a prosodic domain. Thus, it is argued that lexical tonal melody is associated with a tonal foot,
and the remaining tone bearing unit is assigned a default H tone.



Furthermore, this mechanism provides an explanation for a tonally compact outcome in
words like [dabilabali], where [dabila] was not tonally compact. Simply stated, once [dabila] has
been created, it is a unique left-headed PW. The head of the leftmost foot in the new word, i.e.
the first syllable of the word, is assigned as the PW head, and its associated tone garners a
privileged status. The next round of word formation (here, the addition of the suffix [-bali] at the
right edge of the construction) provides an appropriate trigger for tone spreading in the preceding
PW domain. In sum, the application (or failed application) of CT illustrates that the PW domain
in Bamana plays a specific role by defining the bounds within which tone spreading occurs as a
result of CT.

The remainder of this paper explores and discusses the concepts introduced above and
formalizes CT in more detail. Section 2 introduces general characteristics of word formation
processes in Bamana. Section 3 discusses evidence for prosodic structure above the level of the
syllable in Bamana and illustrates motivations for a left-headed prosodic word. A formal
mechanism for CT is also offered. Section 5 discusses components of prosodic structure in
Bamana and the support that the outcome of CT lends to emerging and future work on this topic.
Section 6 contains concluding remarks.

2. Word formation

Bamana employs two productive means of word formation, namely derivation and
compounding. These processes are robust, and one observes that any Bamana word containing
more than three syllables (with few exceptions) is formed via one of these two processes. Indeed,
even a large number of disyllabic and trisyllabic words are formed in this way. Inflection, on the
other hand, is limited in the language. Compounding and derivation are implemented in Bamana
in many ways. Nominal and verbal constructions fall into two distinct groups, identified by their
ability/inability to permit CT. Dumestre (2003) describes these groups as being either tonally
compact or non-tonally compact, respectively, with tonal compactness being far more common
than the alternative. Discussed first in §2.1 is the more prevalent tonally-compact group, while
non-tonally compact constructions are entertained in §82.2.

Creissels’ (1988a) description of tonally compact constructions states that the process
operates on juxtaposed nominal lexemes in a determinative relationship where the determinant
precedes its complement, as well as in certain other word formation processes. He points out that
in constructions consisting of multiple levels of word formation, the surface tonal outcome of the
construction is dependent upon the rank of the constituents within the word’s morphosyntactic
tree. The current paper aims to complement Creissels’ work by providing a link between these
observations of the language’s morphosyntax and the mechanism and bounds of tonal spreading
within the PW domain. This will be done while exploring the various types of constructions
affected or unaffected by CT in more detail.

2.1 Tonally compact constructions

The simplest tonally compact constructions are formed via basic processes of compounding.
Among these are noun + noun compounds (5a-h), verbal noun + noun compounds (5i-I), and
noun + verb compounds (5m-p). Compounds in Bamana are, for the most part, compositional,
although they are constructed in many ways. While some compounds are clearly endocentric, i.e.
containing a syntactic or semantic head (e.g. 5a-b). Others are exocentric, i.e. lacking a defined
syntactic or semantic head (e.g. 5g) or co-ordinate, i.e. containing more than one syntactic or
semantic head (e.g. 5h).



(5) Compound formation (Noun + Noun, Noun + Verbal Noun, Verbal Noun + Noun)

Isolated Conjoined Literal Gloss
a. séli+saga [sélisaga] prayer + sheep ‘sacrificial sheep’
b. balima + muso [balimamuso] kin + woman ‘sister’
C. jiri +dén [jiridén] tree + child “fruit®
d. sira + maga [siramag] tobacco + powder ‘snuff’
e. tubabu + kan [tubabukan] foreigner + speech ‘French’
f. kun +pngolé [kungolo] head + bone ‘skull’
0. word + duga [worodugu] kola + village ‘south’
h. sind + muso6 [sinamusd] opponent + woman ‘co-wife’
i.  kabuara + don [kabaradon] grave + to enter ‘cemetery’
J.  baara + pinin [baaraninin] work + to ask for ‘laborer’
K. san + pérén [sanpérén] sky + to yell ‘thunder’
I yéré + miné [yéreming] oneself + to seize ‘self control’
M. biri + fini [birifini] to cover + cloth ‘blanket’
Nn. taa+ bolo [taabolo] to go + hand ‘strategy’
0. kalan + dén [kalandén] to learn + child ‘student’
p. kalan + sara [kalansara] to learn + payment ‘scholarship’

The representative examples in (5) show that all logically possible input tonal combinations, i.e.
H+H, H+L, L+L, L+H, are found in each type of construction. In each, the tonal melody of the
first element predicts the resultant tonally compact melody, namely HH (in the case of H+H and
H+L conjunctions) or LH (in the case of L+L and L+H conjunctions). In these constructions, the
leftmost input element becomes the prosodic head of the resultant word. Because of the variety
of compounds that are possible, the syntactic head of a construction is not always its prosodic
head. Because we are interested in the prosodic aspect of word formation here, we shall refer
only to the PW head unless otherwise noted.

As discussed in 85, the outcome of CT is indicative of the fact that the tone associated
with the head of the leftmost input PW is triggered to spread within its domain by the presence of
a rightward morpheme. These details follow noun-noun compounds like (5a-h). For noun-verb
compounds like (5i-1), for only those instances yielding a noun does one observe a tonally
compact result. As discussed below in §3.2, in those instances where a noun + verb combine to
yield another verb, the resultant construction is not tonally compact.

Other tonally compact nominal sequences witnessed in Bamana are those created upon
the conjunction of a noun with its qualifying adjective (6a-d) as well as upon the conjunction of a
noun with its modifying ordinal number (6e-h) and other attributive adjectives derived from their
base predicative forms (6i-1). In these illustrative examples, and indeed in other such instances in
Bamana, the adjective follows the noun that it qualifies.

(6) Tonal Compactness in Noun + Qualifier

Isolated Conjoined Gloss

a. faga + kara [fagakura)] ‘new cooking pot’
b. njnj + kamun [Ndndkumin] ‘sour milk’

C. CE&+ belebélé [cebélébélé] ‘large man’

d. kibara + juga [kibarujugu] ‘bad news’

e. Jégé + [tannan] [jégétannan] ‘tenth fish’

f. fara + [filanan] [farafilanan] ‘second marriage’
g. kond + [mugannan] [konomiigannan]  ‘twentieth bird’



h. kelé + [dauranan] [kéleduuranan] “fifth war’

i. ba-+joguman [bajugtiman] ‘bad mother’
j. téri + kégunman [térikéginman] ‘clever friend’
K. s6 + finman [sofinman] ‘black horse’

I. dén + farinman [dénfarinman] ‘brave child’

The conjunction of a noun and its qualifying adjective (6a-d) exhibit the tonal patterns predicted
to follow from CT. The latter two types of constructions behave in a somewhat unexpected
manner and warrant additional comment. For noun + ordinal number constructions (6e-h), it is
important to note that the ordinal number itself is formed by adding the suffix —nan to the
numeral base.> Similarly, in (6i-1), the attributive adjective is derived from its base predicative
form via the addition of the suffix —man before it can act as a noun complement. In the majority
of tonally compact constructions, the prototypical HH and LH tonal patterns surface such that the
default H tone found in all instances of CT is manifested on the final morpheme of the
construction. This outcome, however, is not the case in (6e-h) and (6i-1). This is most clear in
L+L constructions where the default H tone of the prototypical ‘low’ CT surface tonal melody
begins, instead, not on the final morpheme, but on the preceding morpheme to which the suffix is
attached. This can be illustrated in constructions like (6g) that surface as [kondmugannan], as
opposed to *[kandmugannan], as might be expected. This leads one to posit that this unpredicted
tonal outcome results from the fact that the conjunct of an adjective and its derivative suffix
functions as one unit, i.e. they are conjoined at a stage of word formation prior to constructing
the compound. A formal mechanism motivating the surface tonal melodies found on these and
similar conjunctions is discussed in 8§5.

Still more complex nominal constructions, for example those formed upon the
conjunction of a noun and its qualifying postposition (PP) followed by another noun or verb,
exhibit the expected surface tonal patterns of CT. Examples of these constructions follow in (7a-
c). There also exist a limited number of constructions in which adverbs of manner are conjoined
with a nominal element to yield either an abstract nominal compound or a verbal compound.
Examples of this are given in (7d-e).

(7) Tonal Compactness in N +PP + N/V

Isolated Conjoined Literal Gloss
a. bolo +1a+ négé [bololanégé] hand + on + iron ‘bracelet’
b. nun +kord + sii [nankdrasii] nose + under + hair ‘moustache’
c. fali +bala + yelén [falibalayélén] donkey + upon + climb  ‘to ride a donkey’
d. manamana + kima [manamanakima] ‘worthless speech’
e. dakabana + misiri [dakabanamisiri] ‘grand mosque’

There are also a number of nominal derivative constructions whose outcomes are tonally
compact. Among these are words formed via addition of the abstract suffix -ya, the negative
suffix -ntan, the augmentative suffix -ba, and the diminutive suffix -nin. Examples follow in (8).
While this list is not exhaustive, it illustrates several of the more common suffixes of this type. A
more extensive list of related nominal suffixes permitting CT is found in Dumestre (2003).

> A noun and its qualifying cardinal number do not participate in CT, e.g. /muso + kanonton/ > [musé kononton]
‘nine women’, *[muso kononton].



(8) Tonally compact nominal derivatives

Isolated Conjoined Literal Gloss
a. balika +ya [balikuya] adult + abs. ‘adulthood’
b. silamé +ya [silameya] Muslim + abs. ‘Islam’
C. wari + ntan [warintan] money + neg. ‘poverty’
d. jigi + ntan [jigintan] hope + neg. ‘hopeless’
e. sunkura +ba  [sinkurunba]  young woman +aug.  ‘prostitute’
f. jaba + ba [jababa] onion + aug. ‘big onion’ (not shallot)
g. siné + nin [sinénin] gazelle + dim. ‘Dorcas gazelle’
h. fila + nin [filanin] two + dim. ‘twins’

For these and similar constructions, Dumestre (2003) suggests that derivational suffixes in
Bamana (with few exceptions) are not specified for tone. The motivation for this position
appears to stem from the fact that the constructions formed by these affixes are exclusively
tonally compact, and therefore, there is no overt evidence for contrastive tone. In each instance,
the suffix receives a default H tone. Furthermore, because these affixes are bound, one cannot
witness any lexical tone that they might have in isolation. With no evidence to the contrary, |
adopt the same position on this subject. This proposition, however, carries with it an implication
for the formal mechanism of CT, namely it is not necessarily triggered by the presence of an
adjacent tone. Rather, because CT can be triggered by a toneless morpheme, the trigger itself
must be the presence of a morpheme adjacent and to the right of the head input PW, rather than
another PW boundary.

Analogous verbal constructions formed by suffixal derivation are also tonally compact.
Such constructions include those formed via the verbalizing suffix -ya to adjectives to create a
verb, the analogous deverbal suffix -ya to create a noun, and the causative suffix -ma. These are
presented below in (9). It is discussed further below that while the formation of causatives in
Bamana is possible via both suffixation and prefixation, only the former process yields tonally
compact constructions.

(9) Tonally compact verbal constructions

Isolated Conjoined Literal Gloss
a. téli+ya [téliya] fast + denom. ‘to hurry’
b. bon +ya [bonya] big + denom. ‘to increase’
€. kami +ya [kimaya] to speak + deverb. ‘sentence’
d. jigi +vya [jigiya] to hope + deverb. ‘hope (n.)’
e. tdd+ ma [tddma] to go + caus. ‘to voyage’
f. konkdn+ma  [konkdnma] to prepare + caus. ‘to prepare oneself’

There remain a small number of tonally compact constructions that are not as easily grouped into
the above categories. Among these is the conjunction of the nominal reflexive element yere
‘self” with a verb, e.g. yére + mine = [yeremine] ‘self control’, literally oneself + to seize. More
unusual are nominal conglomerates, such as those formed via the conjunction of two verbs by the
connective particle ka, e.g. sa-ka-kunun - [sakakanun] ‘resurrection’, literally to die + and + to
raise oneself. Marginal cases reported by Dumestre (2003) include multiple word expressions
formed most often by the conjunction of a noun or verb with a pronoun and a postposition, e.g.
sigi-n-f¢ > [siginfé] “drifter’, literally to sit + 1% singular + with.

It is clear from the examples above that CT is found in a wide variety of constructions
involving constituents of several different types. There exist, however, notable constructions that



fail to exhibit tonal compactness, as evidenced from their ability to retain the same surface tonal
melodies in isolation as they do when they are conjoined. As discussed below, sequences that fail
to exhibit tonal compactness do so predictably based upon properties of their morphophonology
and morphosyntax. Before turning to these properties, we first consider representative examples
of constructions that fail to be tonally compact.

3.2 Non-tonally compact constructions

Constructions that fail to exhibit tonal compactness are far fewer than those allowing the process.
Certain constructions formed via the conjunction of a noun and some other derived or typically
tonally compact sequence are not, themselves, tonally compact. These include instances in which
a noun is conjoined with another noun to which some derivational suffix has already been added,
as well as those instances where a noun is conjoined with another noun that has been modified
by a qualifying adjective. Examples follow in (10).

(10) Non-tonally compact nominal constructions
(a) dén + {malo + bali} > [dénmalobali], *[dénmalobali]

lit. child + shame + without ‘shameless child’
(b) dinan + {kunko616 + gelén} - [danankunkologélén], *[dunankinkologélén]
lit. stranger + skull + difficult ‘obstinate stranger’

It is clear that the resultant construction in (10a) is composed of three morphemes: two
nouns and one derivational suffix. What makes this construction unusual is that it cannot be
formed via simple left to right addition of its constituents. Rather, the morphemes malo ‘shame’
and —bali ‘without’ must first be conjoined to create the nominal derivative [malobali] ‘without
shame’, after which the morpheme dén ‘child’ can be added. This requirement is supported both
by the fact that [malobali] is associated with and retains a tonally compact melody. It appears
that malo is necessarily the nominal stem to which the derivational suffix is added. As a result of
their conjunction, the first syllable of malobdli becomes the head of the resultant PW. The noun
den ‘child’ is then affixed. | argue here and in other instances in this paper that, because CT is a
process that references the PW domain for its proper application, and the aforementioned
constructions have no adjacent rightward trigger for CT, the process cannot apply again. The
result is the failed application of CT in the longer construction. The addition of den to the left of
malobali does not trigger CT. The principles of CT proposed in this study explain the internally
compact tonal melody found on [malobali] in the longer trimorphemic construction, i.e.
[dénmalobali]. Had CT fully applied in this construction, one would expect *[dénmalobali]. The
outcome is analogous in the case of (10b) where the tonally compact conjunct [kunkologélén] is
created prior to the addition of the noun dunan. In the formation of the longer construct,
[kunkologélén] is tonally compact, and its first syllable is its prosodic head. When the noun
dunan is added, its tone cannot be triggered to spread, and furthermore, it cannot initiate CT. The
resultant construction [dinankunkologélén] is not tonally compact entity in its entirety.

A second non-tonally compact construction is found where a noun + verb combine to
yield another verb. The tonal outcome of these conjuncts differs markedly from those that create
a noun, given that the latter construction surfaces with a compact surface tonal melody. Consider
(11a-b) illustrating the creation of a non-tonally compact verbal conjunct and (11c) illustrating
the creation of a tonally compact nominal conjunct.



(11) Noun + Verb Conjuncts

() da + min¢é - [daminé], *[daminé] ‘to begin’

lit. edge + to seize

(b) kan + tiké > [kantiké], *[kantike] ‘to slit one’s throat’
lit. neck + to cut

(c) yeré + ming > [yéréming], *[yeréminé] ‘self control’

lit. self + to seize

We begin by considering (11c) where CT is permitted. In this instance, a sequence of noun +
verb yields another noun. Like in other constructions, the two input words exist as separately in
isolation. When these words are joined, regardless of the type of compound (e.g. endocentric,
exocentric, co-ordinate) formed, the prosodic head of the leftmost word acts as the prosodic head
of the construction. The tone associated with this privileged position receives a trigger to spread
by the presence of a rightward adjacent morpheme and does so within its domain.

The situation is different in (11a-b). The properties of these constructions suggest that
they are instances of noun incorporation. Noun incorporation is typically witnessed where a
preverbal noun and a verb stem or root combine to form a single morphological unit that
resembles a type of noun + verb compound. Indeed, the incorporated nouns found in these
Bamana constructions are similar to the ‘classifier’ noun incorporation discussed in Rosen
(1989) and Gerdts (1998). In this type of noun incorporation, the incorporated noun resembles an
object, however the incorporated noun and verb function together as a single predicate. The
valency of the verb does not change in this type of classifier incorporation, i.e. the predicate
functions as a transitive verb by taking a direct object. This differs from other manifestations of
noun incorporation (i.e. compound incorporation) that change the valency of a verb by removing
its ability to take a direct object. In Bamana, (i) a verb and its incorporated noun function as a
single word, (ii) the nouns permitted to incorporate are very limited, and (iii) the verb created by
incorporation is often more idiomatic than compositional. The surface tonal melody of these
sequences in isolation suggests one of two possible scenarios. First, it is possible that
incorporation occurs at a point early in the grammar before compounding and derivation such
that it is not subject to CT. This would explain why, although the incorporated noun and its verb
are identifiable as separate morphemes, they retain their individual lexically associated tones.
They do, however, function as a single left-headed PW capable CT upon additional instances of
word formation. This is illustrated in [dabila] ‘edge’ + ‘to put/place’, literally ‘to stop’ which
becomes [dabilabali] ‘incessant’, upon the addition of the derivational suffix -bali, as discussed
above in (3) and (4). A second possibility is that CT simply cannot act upon incorporated forms
and is instead restricted to applying to compounds and other derivatives. These details must be
left for future research.

CT also fails in causative formation by prefixation of la- or ma- to a verbal stem. The
choice of one causative prefix versus the other remains a matter of debate in the literature (cf.
Dumestre 1981), however these prefixes, generally speaking, yield the same semantic and tonal
results. What is unusual is that -ma is also a causative suffix in certain longer verbal
constructions (Dumestre 2003: 188-189). In causative prefixation, CT fails to apply when, for
example, the H-tone la- causative prefix is affixed to a L-tone verb stem. An analogous outcome
is found when the LH ma- prefix is added to a verb stem. Illustrative examples employing the la-
and ma- causative prefixes follow in (12) for both L-tone and H-tone verb stems.
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(12) Causative formation via prefixation

(a) 1a- + bin > [labin], *[1abin] ‘to make fall’
bin - ‘to fall’

(b) 1a- + jigin > [lajigin], *[14jigin] ‘to make descend’
jigin - ‘to descend’

(c) 1a- + siran > [lasiran] ‘to frighten’
siran - ‘to be afraid’

(d) mé- + min¢ > [maminé], *[maming] ‘to become engaged to marry’
mine - ‘to seize’

(e) ma- + kasi > [makasi], *[makasi] ‘to offer one’s condolences’
kasi - ‘to cry’

(f) ma- + gén > [magén] ‘to rescue’
gén - ‘to persue’

(g) ma- + fura 2> [mafura] ‘to clean a space’

fura - ‘to sweep’

(12a) and (12b) involve verb stems which, in isolation, have a LH tonal melody. Here, the H-
tone causative prefix stands in contrast to the LH melody of the verb to which it is attached. The
result is an unusual HLH surface tonal melody, rather than a tonally compact ‘all H*> melody.
Following from earlier discussion, CT fails to apply when causativization occurs via prefixation
because the verb stem is the prosodic head of the construction. Because the causative prefix is
added to the left of the prosodic head position, the head receives no trigger to spread. Moreover,
because the causative prefix is not the prosodic head of the construction, its tone is not eligible to
spread. Thus, both elements of the construction surface with an unaltered surface tonal melody.
The outcome in constructions like (12c) is not nearly as dramatic, as both the causative prefix
and the stem to which it attaches are H-tone. No overt tonal effect is witnessed.

This outcome is analogous to constructions formed via the ma- prefix (12d-e). The only
difference is that the ma- causative is associated with a LH melody. The outcome is a LHLH
surface tonal melody. Again, the outcome in constructions containing a H-tone verb (e.g. 12f-gg)
is less striking, as the H tone of the stem appears to absorb the H tone of the adjacent affix. The
failure of CT to apply follows from the argument offered above for la- prefixation. These
outcomes stand in contrast to that observed when a causative is formed via suffixation of -ma in
certain longer verbs. Consider, for example, the verb [konkdn], ‘to charge forth’ versus its
causative form [kdnkonma], ‘to prepare to attack’. CT is applies here when the causative is
formed by suffixation. The suffix provides the necessary trigger for tonal spreading within the
PW domain of the verb. There remain a small number of constructions for which CT
unsurprisingly fails to apply. Four additional types of constructions are introduced below that are
immune to CT.

Following from data and discussion in Dumestre (2003), there are two types of verbal
reduplication in Bamana. These are separable phenomena where one of the two types is
exceptional, tonally speaking. The first type of verbal reduplication, base reduplication,
contributes an adverbial sense of iterativity and/or intensification to the verb. The second type of
verbal reduplication, compact reduplication, results in a marked change in the meaning of the
verb. Both processes witness total segmental reduplication, however they differ in their tonal
outcomes. Base reduplication fails to witness CT, while compact reduplication manifests a
tonally compact melody. Beginning with base reduplication, one observes that for both lexically
H-tone and LH-tone verbs, the tonal melodies associated with these verbs are reduplicated in
full, i.e. the resulting construction is not tonally compact. In the less telling cases of H-tone verb



11

reduplication like [fara] ‘to tear’ - [farafara] ‘to tear up completely’, the ‘all-H’ tonal melody is
found across the entire construct. For L-tone reduplications like [gosi] ‘to beat” = [gosigosi] ‘to
beat repeatedly’ the LH tonal melody of the verb is repeated in its entirety to yield a surface
LHLH melody. A similar outcome is found in more complex verbal constructions, e.g.
causatives, which themselves manifest less common surface tonal melodies. For example, the
HLH tonal melody of the verb [lamaga] ‘to move about’ is reduplicated (almost) entirely in
[lamagalamaga] ‘to mix repeatedly’. The difference is the L tone associated with the third vowel
of the word, which is likely due to the common tonal process of affaissement or lowering,
wherein a LHH sequence becomes LLH when separated by some boundary (Dumestre 1987).
The tonal outcome of base reduplication stands in contrast to that observed in compact
reduplication. A representative example is found in (13).

(13) Base reduplication vs. Compact reduplication

@) $3gd ‘to pierce/puncture/inject’
(b) $3g359g9 ‘to pierce repeatedly’
(©) $3g3s3gd ‘to cough’

Example (13a) shows the verb stem. Example (13b) shows base reduplication, where the entire
LH tonal melody of the verb stem is reduplicated. Example (13c) is different in that it has
undergone CT. Thus, verbs that undergo compact reduplication are analogous to typical verbal
constructs that surface with a compact tonal melody, while those that undergo base reduplication
comprise an entirely different construct. In sum, compact reduplication appears to be a lexical
process that references the language’s morphosyntax and is subject to the lexical tonal process of
CT. Base reduplication, on the other hand, appears to be a postlexical process that creates a copy
of a lexically-specified output and is subject only to other postlexical tonal rules, e.g.
affaissement. This state of affairs, namely that a given language may have multiple schemas for
reduplication with different results, is not uncommon typologically or cross-linguistically
(Downing 2003).

Three notable constructions remain where CT fails to apply. The first of these Dumestre
(2003) refers to as ‘complete utterances’, i.e. constructions that are arguably a complete
grammatical clause that function as a single concept. Consider, for example, the construction [n-
mago-té-ko-1a] which has the literal meaning ‘I don’t need anything’. In the appropriate context
in Bamana, it means ‘an unscrupulous person’. It is not surprising that such constructions fail to
exhibit CT given their length and complexity. Indeed, Dumestre suggests that their inability to be
tonally compact is a reflex of their length, rather than their structure.

Finally, I discuss possessive constructions and simple conjunctions in the same vein, as
they are constructed in a similar manner, and their respective failures to exhibit CT are attributed
to similar factors. Possessive constructions, and specifically alienable possessions, are formed in
Bamana by the following schema: possessor + ka + thing possessed. For example, [musé ka
misi], literally woman + poss. + cow, means ‘the woman’s cow’. Inalienable possession does not
require the ka possessive marker. Similarly, simple nominal conjunctions are formed in Bamana
in the following way: Noun; + ni + Noun,, where ni is the conjunction ‘and’. These two
constructions are not tonally compact. CT has been described in this paper as a process that relies
on the notion of the PW domain, and thus the failure of the process to apply in possessive
constructions and in simple conjunctions is not unexpected. While the syntactic head of the
possessive construction is obvious, it is unclear if the construction has a defined prosodic head.
In the inalienable construction, if the syntactic head and prosodic head are the same, this latter is
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in a position that makes it ineligible to receive a trigger to spread its tone. Alternatively, if the
possessor is the prosodic head, ka is a grammatical particle that does not appear to trigger tonal
spreading. In all instances of CT described, the element triggering CT is a lexeme or derivational
morpheme. Similarly, for simple conjunctions, neither nominal element, although both
containing a PW head, is in a position to receive a trigger to spread.

It has been shown in this section that each instance where CT fails to apply, its inability
to apply is predictable based upon the unique properties of the resultant construction. While CT
is regularly occurring and readily observable tonological process, the morphosyntax of certain
Bamana constructions precludes the successful application of the process in the notable instances
described above. Having, thus, motivated these exceptional instances of failed CT, we turn to a
more detailed and formal characterization of the successful application of the process and it
relationship to the language’s higher prosodic structure.

3. A mechanism for CT

It was illustrated in 82 that the outcome of CT is one of two distinct surface tonal melodies,
namely all-H or LH. While an ‘all-H’ melody is self-explanatory, a LH melody requires further
comment. In instances of LH tonal compactness, its surface tonal melody is all-L until the final
morpheme of the construction, which in turn receives a default H tone, regardless of its input
tone. This section provides a more formal illustration of a mechanism for CT that necessarily
references the higher prosodic structure of Bamana words such that the tone associated with the
head of an input PW that is also the prosodic head of a construction is privileged. This tone,
when triggered by the presence of an adjacent rightward morpheme spreads within its PW
domain until it encounters the domain boundary. The tone does not spread across this boundary,
and thus the head of the adjacent morpheme is assigned a default tone (H, in the case of
Bamana), which again spreads rightward within its domain (if possible). This section aims to
provide the first illustration of CT that makes explicit reference to higher prosodic structure in
Bamana and one that defines an explicit role for the PW domain in the language.

Recall from 82 that CT neutralizes the non-initial tones of a given construction such that
the surface tonal melodies that result (either H or LH) are determined by the tone associated with
the prosodic head of the resultant construction. While earlier studies stop at the point of
describing the types of constructions that permit or disallow compact tonal melodies, they say
little about how and/or why this process occurs as it does. As described in Green (2010),
phonological processes underway in both Standard and Colloquial Bamana provide evidence in
support of the presence of left-headed (i.e. trochaic) prosodic feet on both the segmental and
tonal tiers in the language. The mechanism at play defining CT draws upon these same structures
and related principles of prosodic structure.

It has been illustrated in this paper that CT necessarily refers to the morphological
structure of Bamana. This observation draws on several facts, among them that its outcome is
sensitive to the boundary of the word-final morpheme. This is clear in the assignment of a LH
contour via CT when the L tone of a head morpheme receives a trigger to spread within its PW
domain until it reaches its boundary. Because tone cannot spread across the boundary, the
adjacent morpheme is assigned a default H tone. The process occurs in much the same fashion
for H tone heads, however the outcome is not as easily visualized. CT in LH words provides a
clearer illustration of the process and is used (unless stated otherwise) for demonstration
throughout this section.

Consider the construction in (14) containing two disyllabic elements both lexically
specified for a LH word melody. This construct contains two disyllabic trochaic feet, i.e.
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(LH)(LH), and the first syllable of each foot projects a head. The tonally compact outcome of
this construction is (LL)(HH). The first syllable of the leftmost morpheme becomes the prosodic
head of the resultant construction. This position is segmentally prominent, as discussed in Green
(2010), and tonally prominent, as the tone associated with this projection determines the surface
tonal melody of the entire construction. In the displays that follow, | mark head projections by
“*’_Displays are constructed so that segmental, foot, morpheme, and prosodic word levels are all
visible.

(14)
Prosodic Word *) ) (* )
Morpheme ()y )y ) )
Foot * * **
(LH) + (LH) > (LL)(HH)
fali + koro > falikoro ‘old donkey’

Upon another round of word formation that permits CT, the tonally compact (LL)(HH) output in
(14) serves as one element of the input. It is a single left-headed PW. When joined by another
element, the result is once again be a single left-headed PW containing three elements whose
tonal melody is driven by the tone associated with the prosodic head of the leftmost input PW.
This is illustrated in (15) where, once again, the result is a tonally compact LH melody.

(15)
Prosodic Word (* )y * ) (* )
Morpheme (HC )y )y CHeH )
Foot * o * *ox*

(LL)(HH) + (LH) > (LL)(LL)(HH)
falikoro + tigi - falikorotigi ‘old donkey owner’

The outcomes in (14) and (15) begin to elucidate the mechanism and process of CT with respect
to the prosodic structure of Bamana, and more specifically, the role played by the PW domain in
defining and delimiting the bounds of tone spreading. Consider first the construction in (14).
The first input element is a LH melody word comprised of a single disyllabic foot. The head of
this trochee is the prosodic head of the construction and will also become the head of the
resultant PW. It is associated with a L tone. Upon word formation, this tone receives a trigger via
the addition of a rightward morpheme and spreads rightward. This rightward tonal spreading
proceeds until it encounters its PW domain boundary. The tone of the PW domain, however,
cannot cross the domain boundary, and a H tone is assigned by default to the leftmost tone
bearing unit of the adjacent prosodic domain and spreads rightward where possible. The PW
head projection of the second element (if present) is ultimately removed, as the leftmost tone
bearing unit of the resultant construction serves as the head of the new PW.

An analogous outcome is found in (15). Here, the output from (14) is a single left-headed
PW whose head is associated with a L tone. This construct is one element of the input to the next
round of word formation. When the next morpheme is added, the L tone associated with the head
of the construction is triggered to spread rightward within the PW domain until it encounters the
domain boundary. The leftmost tone bearing unit of the adjacent domain is again assigned a
default H tone, which spreads within its domain, and its PW head projection is removed. The
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process, generally speaking, occurs just as it did in (14) and applies recursively in further levels
of compounding and derivation that are subject to CT.

For instances of word formation via derivation (as opposed to compounding), one finds
no explicit evidence that derivational affixes are footed in the input. It is clear, however, that
these affixes are footed once a new word is created. The affixes have a morphological domain,
and their participation in the assignment of tone via CT proceeds in a fashion similar to that
discussed for compounding and other constructions. Consider a representative example in (16)
where the noun [silamé] receives the abstract suffix [-ya].

(16)
Prosodic Word * ) * )
Morpheme () () « ()
Foot * * *ox

(LL)(H) + L > (LL)(LH)
silamé¢ + ya > silameya  ‘Islam’

The example in (16) illustrates the formation of an abstract noun via the addition of the abstract
suffix, -ya, to a trisyllabic noun with a LLH melody. The L tone suffix added to this noun is
assumed not to be footed and does not project a prosodic head. Upon derivation, the L tone
associated with the prosodic head of the construction spreads across its domain until it
encounters its boundary. A H tone is assigned by default to the first tone bearing unit of the
adjacent morpheme. The result is, once again, a single tonally compact PW.

The proposed mechanism for CT also provides a principled explanation for the failure of
CT to apply in instances of derivation via prefixation, such as those described in §2.2. The
mechanism and discussion are effective in explaining the purportedly unusual surface
appearance of minor tonal schemas (i.e. tonal melodies that are not H or LH) associated with
such words. In these words, the prosodic head of the construction is in a word-internal position.
In causative formation via prefixation, the tone associated with the prosodic head of the
construction does not receive the appropriate trigger to spread and hence, fails to do so. This
results in both morphemes maintaining their respective tonal specifications, and thus, no compact
melody is observed.

As introduced above, noun incorporation defies typical CT patterns. Consider, for
example, the word [dabila] ‘to stop’ which has a non-tonally compact HLH surface tonal
melody. This word, consisting of the noun [da] and the verb [bila] does not follow the schema
for compounding found in other words. The unusual morphosyntax of these constructions, their
limited productivity, and their non-compact surface tonal melodies support the argument that
they are, in fact, different from other constructions in this language. Both the noun and verb can
exist in isolation and are both viable prosodic words, however because the noun is incorporated
in the resultant predicate, CT cannot apply. This is illustrated in (17). What is important here is
that the resultant word is a single left-headed PW.

(17)
Prosodic Word * ) * )
Morpheme () () () )
Foot * % **

(H) + (LH) > (H)(LH)
da +bila > dabila ‘to stop’
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Words created via noun incorporation are not immune to CT in subsequent rounds of derivation.
In (18), the result of the next round of derivation is a tonally compact word with a surface
melody determined based upon the input specification of the associated tone of the head of the
resultant PW in (17).

(18)
Prosodic Word (* ) ) (* )
Morpheme () ) ) OC )X )
Foot * ox * *oxF

(H)(LH) + (HH) > (H)(HH)(HH)
dabild + bali >  dabilabali ‘incessant’

The basics components of the mechanism provided in this section can be readily applied each of
the constructions presented in 82 and 83 above. In each, the resultant surface tonal surface
melody of a construction is predicted based upon the morphosyntax of the construction (i.e. the
location of the prosodic head within the construction itself), the type of compounding or
derivation that occurs (i.e. prefixation or suffixation), and most importantly, the tone associated
with the prosodic head of the construction (i.e. H or L). To my knowledge, this is the first study
that proposes such a mechanism to evaluate the outcome of CT and the first to posit an explicit
role for the prosodic word domain in the morphophonology or tonology of Bamana (or any other
Mande language).

5. Discussion

In this section, | discuss features of Bamana that support the mechanism of CT proposed in this
paper and frame them alongside other phonological phenomena in the language that have been
shown to rely upon the language’s higher prosodic structure. Finally, | discuss extensions to this
work that span more widely to other Mande languages and perhaps even to more distantly related
languages.

The goal of this paper has been to provide a defined role for the PW domain in Bamana
phonology and, in doing so, to provide evidence illustrating that this domain exists in this
language. This paper builds upon recent works, e.g. Green (2010) and Green, Davis, Diakite, and
Baertsch (forthcoming), that discuss the roles played by prosodic foot structure in two segmental
phonological processes that have contributed to the emergence of complex syllable shapes (i.e.
CCV, CVC, and CVV syllables) in Colloquial Bamana. Green (2010), in particular, explores the
processes of Vowel Syncope and Velar Consonant Deletion that conspire to minimize Colloquial
Bamana words by removing segmental material. It has been shown that these processes are
regular in their application but that failed instances of segmental deletion can be attributed to
constraints on the language’s prosodic structure and the types of deletion that can/cannot occur
(or co-occur) within a specified prosodic domain. Several key characteristics of prosodic feet in
Bamana are defined in these works, namely that feet are maximally disyllabic and trochaic (i.e.
left-headed), and they are constructed iteratively from left to right. Noted restrictions on the
processes stem from the language’s overall avoidance of iambic sequences.

Provocative earlier work by Leben (2002, 2003) also implicated tonal feet in Bamana as
being responsible for the tonal melodies witnessed in trisyllabic words in the language. Leben,
however, proposed that prosodic feet in the language could be either right-headed or left-headed
and that word headedness must be lexically specified. Weidman & Rose (2006), drew upon
additional data and proposed a different analysis, thus arriving at the conclusion that tonal feet in
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the language are obligatorily right-headed. The outcome of the current paper (and the segmental
processes discussed in Green 2010) suggests, to the contrary, that the process of CT is such that
the left-edge of a foot (whether segmental or tonal) is unequivocally privileged and is properly
defined as its head. It is the head of this leftmost foot that projects the head of the PW. As
illustrated in this paper, this position is privileged tonologically, as its associated tone has the
ability via spreading to yield one of the two surface tonal melodies characteristic of CT. In sum,
the current paper expands upon Green’s earlier proposal that Bamana words are left-headed and
that headedness need not be lexically specified in this language by offering evidence from the
application or failed application of CT that the Bamana PW is also left-headed. The question that
remains is whether the segmental and tonal prosodic structures, and namely the foot structure of
this language, can be conflated or if they must be considered unique entities that do not
necessarily operate in parallel in all relevant instances.

As research continues, additional evidence may be brought to bear on the definition of
the foot and PW domains in this language and other processes that reference or rely upon one or
both of them for their proper application. In terms of CT itself, it is clear that this process has a
very conspicuous outcome in Bamana where those constructions in which CT can apply are
easily distinguishable from those where the process cannot occur. What is somewhat unclear at
the present time is how widespread this process and those analogous to it are found in other less
documented or less studied Mande languages and perhaps in other languages of West Africa and
beyond. Moreover, it is unclear what implications come to be for those languages that are closely
related to Bamana but fail to exhibit this process. It is known, for example, that CT is observed
in several varieties of Bamana and its Manding-East relatives, among them Kita Malinké
(Creissels & Grégoire 1993), Kankan Maninka (Spears 1968), Burkinabe Dyula (Sanogo 1995),
Mankono Koyaga (Creissels 1988). What is interesting, however, is that CT is mysteriously
absent in other closely related varieties, notably Kolona Bamana (Dumestre & Hosaka 2000).
The extent to which CT or some analogous process pervades the rest of the Manding-East branch
of Mande or extends outside this branch to other languages in the Mande family is yet to be
documented. There is potential to explore the typology of tonally compact outcomes to
determine if tonal compactness is most often motivated in some subset of constructions but not
in others or generally triggered by only particular types of word formation, as has been shown to
be the case in Bamana. One might also question which surface tonal melodies can be tonally
compact and why others cannot. In Bamana, the two tonally compact surface tonal melodies are
identical to the two most common major tonal melodies (i.e. H and LH) found associated with
simple lexemes in the language. There is clearly much research to be done to uncover the finer
details of this process, possible vs. impossible outcomes, and its dependency on other factors.
This line of research also complements emerging work that places a renewed focus on metrical
and prosodic structure in West African tonal languages that have long been considered to lack
such structures (e.g. Akinlabi & Urua 2003; Anderson 2009, 2011; Kuznetsova 2007; Purvis
2009). Indeed, interest in composite prosodic systems that incorporate elements of both tone and
metrical phonology has expanded even outside of West Africa (e.g. Bickmore 1995, 2003; Zec
1999).

6. Conclusion

This paper has explored the process of compacité tonale in Bamana and has proposed a
formalized mechanism for the process that makes explicit reference to and relies upon the
language’s prosodic structure above the level of the syllable. Other recent work that details the
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characteristics and role of metrical and prosodic structure in this language is supported by this
study. This paper defines an explicit role for the prosodic word domain in providing a defined
field for tonal spreading while also offering evidence that a Bamana prosodic word is
unequivocally left-headed, rather than being lexically specified for each word, as suggested in
earlier work on this topic. This complements research presented in Green (2010) that implicates
prosodic structure manifested as maximally disyllabic prosodic feet in placing bounds on
phonological processes of word minimization in the language. These prosodic feet, too, are left-
headed. While earlier work by Creissels (1988) began to explore the importance of Bamana
morphosyntax in the outcome of compacité tonale, this paper provides a more complete look at
the variety of constructions in the language that permit or disallow this tonal process from
applying. It has been shown that the language’s morphosyntax and morphphonology necessarily
interact to yield the observed outcomes of this process.
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