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In this article, we present the first quantitative study of what we call multiple
unconditioned reflexes (MUR) in Bantu, more specifically of Proto-Bantu
velar stops *k and *g in the West-Coastal Bantu (WCB) branch of the Bantu
language family. MUR, also known as “doubles reflexes” in Bantu studies,
represent a situation where one and the same proto-sound has two or more
reflexes in a given language which cannot be accounted for by phonological
conditioning and/or lexical borrowing. This diachronic irregularity has
been explained in Bantu historical linguistics, and Niger-Congo studies
more broadly, by reconstructing either an additional series of consonants
(phonemic merger) or a latent conditioning that went lost (phonemic split).
We show that MUR should not be explained, but rather taken as an indica-
tor of the same pervasive irregularity of sound change reported in other
parts of the world that are highly multilingual and lack a neat overlap
between distinct languages and communities. Along with widespread multi-
lingualism, we assess lexical diffusion, substrate influence, and spread-over-
spread events in Bantu language history as complementary explanations for
the rise of MUR in WCB.
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Introduction

Since its emergence in Indo-European studies in the second half of the 19th cen-
tury, the Comparative Method “has been the key tool for investigating linguis-
tic prehistory” (Weiss 2015:127), and this in spite of many challenges. One main
threat to the Comparative Method has been the calling into question of its under-
lying assumption, i.e., the so-called “Neogrammarian hypothesis” of exceptionless
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regularity in phonological change, upon the recurrent observation of irregu-
lar sound shifts across the world’s languages (cf. Wang 1969; Labov 1981; Durie
& Ross 1996 and chapters therein; Harrison 2003). Another serious challenge,
closely linked to the previous, is the disputation of the Comparative Method’s
universality. It has been questioned whether its applicability is not too strongly
dependent on the specific historical context of Indo-European, not only in terms
of language evolution (i.e., dispersal and divergence), but also in terms of doc-
umentation of both language and history (i.e., presence of old written records).
Doubts have been raised on the successfulness of the Comparative Method in
parts of the world where the current-day linguistic landscape does not primarily
result from the differentiation of a common proto-language and where no ancient
texts are available to reconstruct language evolution and the more general histor-
ical backdrop against which this happened (cf. Durie & Ross 1996 and chapters
therein; Weiss 2015:136-139). In this respect, Sub-Saharan Africa certainly offers
fertile ground for testing the Comparative Method’s suitability as a tool to exam-
ine (linguistic) prehistory.

One of the Comparative Method’s success stories in Africa is no doubt Bantu,
especially for the reconstruction of Proto-Bantu (PB) (cf. Meinhof 1899, 1906;
Greenberg 1948; Meeussen 1967, 1969; Schadeberg 2002, 2003; Bostoen & Bastin
2016; Bostoen 2019). Bantu is a relatively young “spread zone” (Giildemann 2011),
namely an estimated 4000-5000 years, which is the outcome of migration from
a homeland on the border between Nigeria and Cameroon towards Eastern and
Southern Africa (Bostoen 2018). Its rapid spread over a huge area no doubt
favored the successful reconstruction of ancestral stages thanks to close geneao-
logical relatedness, high identifiability of cognates, and well-documented internal
variation (cf. Bostoen 2019:308-309). Then again, when it comes to internal
Bantu classification, the Comparative Method has proven to be less effective (cf.
Nurse & Philippson 2003; Schadeberg 2003; Philippson & Grollemund 2019).
Shared innovations turn out to be rarely diagnostic for genealogical subgrouping,
because isoglosses have the tendency to crosscut rather than to overlap. This sit-
uation, likely the most common worldwide, has been attributed to longstanding
and intensive Bantu-internal contact and intense multilingualism (cf. Schadeberg
2003:158-159). One specific indicator of prehistoric contact between Bantu lan-
guages and/or shifts from one Bantu language to another would be what Maohlig
(1977, 1981a) calls “hybrid sound shifts” as opposed to “linear sound shifts” Irreg-
ularity in sound correspondences would emerge through the hybridization of
regular inherited sound systems, for instance in the case of language shift
(Sprachiibernahme), or the adoption of pronunciation habits (Aussprachegewohn-
heiten) of other speech communities (M6hlig 1981b: 88). According to this stratifi-
cation model (M6hlig 1977, 1979, 1981b), the difficulty in establishing genealogical
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Bantu subgroups through shared phonological innovations is simply due to the
fact that the sound systems of present-day Bantu languages did not regularly
evolve from a single ancestral language, but are actually intricate composites of
superimposed historical layers (see also Nurse & Masele 2003). Briefly put, as in
other parts of the world, such as New Caledonia (Grace 1996) and Papua New
Guinea (Ross 1996), the role of intensive language contact in the rise of irregular
phonological change as a structural and inherent feature of Bantu sound systems
has been recognized since at least the late 1970s.

Alongside this recognition of irregularity in sound change, from the early
1980s there has been much debate in Bantu/Niger-Congo scholarship about so-
called “double reflexes”, a controversy which essentially fails to admit the possibil-
ity of irregular sound change. In several languages, especially in the northwestern
part of the Bantu domain (though also in South-Western and Eastern Bantu,
cf. Kanyamibwa 1982 and Botne 1992 respectively), certain PB consonants have
two or more recurrent correspondences that are divergent but without a clear
phonological conditioning. Broadly speaking, this synchronic situation has been
accounted for by two mutually exclusive diachronic explanations: phonemic
merger vs. phonemic split (cf. Janssens 1993:1-18 for a detailed overview of pre-
vious scholarship on Bantu double reflexes). In the merger scenario, the sound
system of Proto-Bantu would have had more contrasts than those reconstructed.
The “double reflexes” would then be archaisms reflecting those phonemic oppo-
sitions. In languages not having “double reflexes”, the ancient contrasts would
have merged and got lost. John Stewart, the most ardent advocate of the merger
scenario, argued that the contrast between so-called fortis and lenis consonants,
which he had reconstructed for Proto-Volta-Congo (Stewart 1973), was not only
retained in Kwa languages but also in several northwestern Bantu languages and
by extension also in Proto-Bantu (Van Leynseele & Stewart 1980; Stewart 1989,
1993; see also Gerhardt 1986; Hedinger 1987; Bancel 1988 for related claims). In
the split scenario, scholars assume that a reconstructed Proto-Bantu consonant
having more than one phonologically unconditioned reflex in a given language
underwent a divergent evolution through a conditioning that subsequently disap-
peared. Different scholars have proposed different conditioning factors, such as
the following vowel (short vs. long) (Guthrie 1967: 58, but refuted, amongst oth-
ers, by Nsuka-Nkutsi 1980; Van Leynseele & Stewart 1980; Janssens 1986) or the
preceding prefix (e.g., Bachmann 1989; Miehe 1989; Blanchon 1991; Janssens 1991,
1993). In the end, Stewart would have discarded the merger scenario in favor of
the split hypothesis, at least as far as Bantu is concerned (Philippson 2018). Oddly
enough, both sides of the “double reflexes” debate stick hard to the Neogrammar-
ian hypothesis and never consider the possibility of irregular sound change.
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In the end, the jury is out on how to account historically for irregular sound
correspondences in Bantu. Whether they are seen as an indicator of intensive lan-
guage contact or as “double reflexes” whose regularity is salvaged by either ancient
contrasts or latent conditioning, the different accounts all suffer from both a lack
of sufficient language data and a clear genealogical framework against which the
comparative evidence can be interpreted diachronically. Most studies mentioned
in the preceding paragraphs are based on relatively little data, lack a systematic
quantitative assessment of assumedly unconditioned reflexes of a proto-sound,
and are carried out on an arbitrarily selected set of languages, whether or not spo-
ken in a well delimited part of the Bantu domain, but certainly never within a
given genealogical subgroup of the Bantu family.

This is why in this article, we present the first quantitative study of what
we call “multiple unconditioned reflexes” (henceforth MUR) in the West-Coastal
Bantu branch of the Bantu language family. The term MUR refers to a situation
where one and the same proto-sound appears to have two or more synchronic
reflexes in a given language without any phonological conditioning environment
to tease them apart. We focus here on the MUR of the PB velar stops *k and *g in
WCB, which we consider to be illustrative of the broader picture in the northwest-
ern part of the Bantu domain. Our study focuses on one specific branch within
the Bantu family whose genealogical unity and internal structure are well estab-
lished, mainly on the basis of lexicon-based quantative approaches (Vansina 1995;
Bastin, Coupez & Mann 1999; de Schryver et al. 2015; Grollemund et al. 2015;
Pacchiarotti et al. 2019), but also corroborated by a uniquely shared phonologi-
cal innovation (Pacchiarotti & Bostoen 2020). What is more, we have a decent
knowledge of the diachronic sound changes different WCB languages underwent
(Daeleman 1977; Rottland 1977; Hombert & Mouélé 1988; Idiata-Mayombo 1993;
Mouélé 1997; Nguimbi-Mabiala 1999; Koni Muluwa 2010:117-161; Bostoen &
Koni Muluwa 2011; Crane, Hyman & Tukumu 2011:255-270; Koni Muluwa &
Bostoen 2011, 2012; Bostoen & Goes 2019; Goes & Bostoen 2019; Pacchiarotti &
Bostoen 2020, 2021). Finally, thanks to dedicated documentation work as part
of the successive KongoKing' and BantuFirst* projects, we have an unequalled
archive of digitial language sources for this specific branch of the Bantu family
and thus access to plenty of comparative language data.

1. http://kongoking.net/
2. https://www.bantufirst.ugent.be/


http://kongoking.net/
https://www.bantufirst.ugent.be/

Erratic velars in West-Coastal Bantu

Our study serves four purposes. The first is to provide strong comparative
evidence, both qualitative and quantitative, to prove that MUR are really the out-
come of irregular sound change and need not be explained by positing either
additional consonantal series in PB or latent conditioning factors that went lost.
The second is to show that MUR in WCB are not so different from cases of perva-
sive irregularity in sound change reported in other areas of the world (Blust 1996;
Grace 1996; Ross 1996) and that the common thread underlying lack of Neogram-
marian regularity in geographically distant and genetically unrelated language
families seems to be found in the sociocultural situation in which speech com-
munities develop. The third is to demonstrate that intensive language contact
indeed needs to be factored in as the main source for irregular sound change in
Bantu, but not in such a way that it would undermine the basic Neogrammarian
principle of regularity underlying the Comparative Method (cf. Campbell 1996).
At least the “regularity assumption” remains intact (cf. Harrison 2003:219-220).
The fourth and last is to show that prehistoric language contact within the Bantu
domain is not necessarily to be understood as the interaction — whether mutual or
not — between neatly delimited speech communities speaking distinct languages,
but could also be conceived as a multilingual context without “a close associ-
ation between linguistically defined units and communities” (Grace 1996:175).
Language contact scenarios to which irregular sound change is commonly attrib-
uted, such as lexical diffusion and substrate influence, tend to start out from the
(implicit) assumption that a given language is spoken by a given speech commu-
nity or ethnic group living in a well circumscribed territory. If one departs from
this traditional view of what a language is socially, conceptual borders between
lexical diffusion and substrate influence become fuzzy. While lexical diffusion is
typically seen as process happening within a speech community, substrate influ-
ence tends to be seen as an external influence, i.e., the impact of a recently lost
source language on a recently acquired target language through language shift.
Besides lexical diffusion and substrate influence, we entertain the possibility that
the sound change irregularity observed in WCB might also be due to the stratified
nature of Bantu language history.

In line with these objectives, this article is organized as follows. In Section 2,
we give some background on WCB and present the data and methodology. In
Section 3, we show the results of the first quantitative study of MUR for Proto-
Bantu velar stops *k and *g in 40 WCB languages (Sections 3.1-3.2) and argue
that they cannot be accounted for by either phonological conditioning factors
(Section 3.3) or borrowing (Section 3.4). In Section 4, we consider different pos-
sible historical explanations to account for the synchronic situation emerging
from the case study in Section 3: lexical diffusion (Section 4.1), substrate influence
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(Section 4.2), widespread multilingualism (Section 4.3), and spread-over-spread
events in Bantu language history (Section 4.4). Conclusions are in Section 5.

2. Data and methodology

Ever since Vansina (1995), lexicostatistical and lexicon-based phylogenetic
approaches to Bantu internal classification have supported the existence of a
major branch within the Bantu family called West-Coastal Bantu (henceforth
WCB) (Bastin, Coupez & Mann 1999; Bostoen et al. 2015; de Schryver et al. 2015;
Bostoen & de Schryver 2018a, 2018b), also known as West-Western (Grollemund
et al. 2015). Geographically, this branch spans across Gabon, the Republic of the
Congo, the Democratic Republic of the Congo (henceforth DRC), and northern
Angola. In terms of Guthrie’s referential (i.e., non-genealogical) classification (cf.
Guthrie 1971; Maho 2009), this branch includes the B4o-80, Hio, and H3o lan-
guage groups as well as Hungan H42 and Samba Li2a. Figure 1 presents major
subgroups (represented by different colors) according to the most recent and
comprehensive lexicon-based phylogenetic classification of WCB in general
(Pacchiarotti, Chousou-Polydouri & Bostoen 2019) and the Kikongo Language
Cluster (henceforth KLC) in particular (de Schryver et al. 2015; Bostoen & de
Schryver 2018a, 2018b).
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Figure 1. Internal lexicon-based phylogenetic classification of WCB (de Schryver et al.
2015; Bostoen & de Schryver 2018a, 2018b; Pacchiarotti, Chousou-Polydouri and Bostoen
2019)
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We choose the WCB branch for our quantitative case study because, unlike
others, this branch has been the target of in-depth historical phonological work
(Daeleman 1977; Rottland 1977; Hombert & Mouélé 1988; Idiata-Mayombo 1993;
Mouélé 1997; Nguimbi-Mabiala 1999; Koni Muluwa 2010:117-161; Bostoen &
Koni Muluwa 2011; Crane, Hyman & Tukumu 2011:255-270; Koni Muluwa &
Bostoen 2011, 2012; Bostoen & Goes 2019; Goes & Bostoen 2019; Pacchiarotti &
Bostoen 2020, 2021). Particularly relevant to our purposes is a recent study based
on 41 WCB language varieties which shows that when not preceded by a nasal, PB
*k and *g merged into *k minimally at Proto-WCB (PWCB) level (Pacchiarotti &
Bostoen 2020). While PWCB *k is stable and retained as such root-initially (i.e.,
C,in a CV,C,V, structure) virtually in every WCB language, there is much more
variation and thus innovation in the developments of PWCB *k in root-medial
position (i.e., C, in a C,\V,C,V, structure). Besides retentions of the PWCB velar
stop *k, two major innovations in C, position are (i) lenitions to different kinds
of fricatives in the back of the oral cavity, and (ii) loss (i.e., zero). However, very
few WCB varieties are consistently conservative or innovative. Pacchiarotti and
Bostoen (2020) note that PWCB *k in C, position has multiple unconditioned
reflexes (MUR) in many present-day WCB languages. In this article, we focus
on one specific branch of the Bantu family and on the MUR of PB velar stops
in C, position. Nonetheless, we consider our case study as representative of the
broader phenomenon of MUR affecting the reconstructed series of PB voiceless
and voiced stops (*p, *t, *k and *b, *d, *g) in C, and/or C, position, which has
been examined since the 1980s especially in the northwestern part of the Bantu
domain, i.e., Cameroon and Gabon, in relation to languages found in Guthrie’s
referential zones A and B (see references in Section 1). An example of MUR (both
in C, and C, positions) reconstructed by Bancel (1988:10) for the putative most
recent common ancestor of the so-called Ewondo-Fang languages of Guthrie’s
Ayo group is given in (1). The fact that MUR can be reconstructed to an ancestral
stage indicates that present-day Ewondo-Fang languages manifest the same vari-
ation and that this diachronic phonological irregularity must have a certain time
depth. In (1), noun classes (cL) are given in parentheses. BLR in (1) stands for
Bantu Lexical Reconstructions 2/3 (Coupez, Bastin & Mumba 1998; Bastin et al.
2002); see discussion below. A blank cell means ‘does not apply’
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(1) Proto-Bantu Proto-Ayo MUR in C1 MUR in C2
BLR 1179  *ddk ‘vomit’ *yo *d >ty *k>*Q
BLR 1109  *dék ‘rain’ *e-16k ‘rain’ (cL 7/8) *d > *1 *k > *k
BLR 2476 *peéepe ‘wind  *m-fdp (cL 3/4) *p > *p>*p
BLR 2430 *pédim ‘flash’  *vds *p >ty
BLR 2684  *puko ‘bag’ *m-f3k (cL 3/4) *p > *k > *k
BLR 2682  *puk ‘be mature’ *va P>ty *k>*Q
BLR 2827  *tek ‘be soft’ *tok *t > %t *k > *k
BLR 3105  *tdkd ‘night’ *a-1a (cL 5/6) *t > %] *k>*Q
BLR 2811  *tito ‘three’ *al *t > *1 *t>*1
BLR 2808  *taaté ‘father’  *tatd (cL 1a/2) *t >t *t >t
BLR 2816 *tédam ‘stand’ *t3l3 *t >t *d > %1
BLR 2727  *tadeé ‘iron ore’ *e-lat (cL 7/8) *t > %] *d>*Q
BLR 3101 *tdd ‘forge’ *lai *t>*] *d>*0

To develop a systematic examination of such MUR in a well-defined though large
enough branch of the Bantu family, we took as a point of departure for the pre-
sent case study the 66 cognate sets in Pacchiarotti and Bostoen (2020) that have
reflexes of PB *k and *g (= PWCB *k) in C, position in 41 different WCB varieties.
The cognate sets in Pacchiarotti and Bostoen (2020:175-189) are chosen based on
the most widespread protoforms across WCB. To these, we added for the same
convenience sample (minus Teke Tyee B73d see Appendix B) language-specific
reflexes of roots containing PB *k or *g in C, position that are less widely distrib-
uted (see Appendix A). To find these additional reflexes in each of the language
varieties for these two PB velar stops, we used a top-down approach. This means
that instead of positing protoforms based on form (and meaning) of reflexes
found in a given cognate set, we relied on the already existing protoforms in
the Bantu Lexical Reconstructions 2/3 database (Coupez, Bastin & Mumba 1998;
Bastin et al. 2002) and posited synchronic forms in individual languages as likely
reflexes of those protoforms. We chose to develop a MUR case study of velar pro-
tosegments for reasons of convenience, as it allows us to build on published cog-
nate sets. Nevertheless, the phenomenon of MUR illustrated here is certainly not
epiphenomenal for reflexes of velar consonants in WCB. It is also found in the
reflexes of PB labial stops in C, position (especially reflexes of PB *b and *p) and
alveolar stops in C, position (especially reflexes of PB *d).
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In Appendix B, we list all varieties included in this study with their cor-
responding alphanumeric code, their phylogenetic subgroup according to
Pacchiarotti, Chousou-Polydouri and Bostoen (2019) and their data sources.’ In
Appendix C, we show the MUR of PWCB *k (the merged reflex of PB *k and *g)
in C, for each variety in our 4o-language convenience sample. The three types
of MUR we have identified are (i) voiceless velar stop /k/, (ii) dorsal fricatives,
and (iii) zero. All MUR listed in Appendix C are to be understood as reflexes in
the absence of a specific conditioning environment, such as high vowels, which
commonly trigger distinctive sound shifts in Bantu (Schadeberg 1995; Labroussi
1999; Bostoen 2008). We illustrate this in (2) with data from Nzebi Bs2, which
has /k/ and /x/ as reflexes of both PB *k and *g in C,.* In (2) and throughout the
paper, meanings of reflexes are indicated only when they differ from the meaning
assigned to the protoform. Most reconstructions are taken from the BLR database,
see (1). Those which say “Proto-Duma” are taken from Mouélé’s (1997:349 and
ff.) reconstruction of lexicon in Proto-Bso, the most recent common ancestor of
Wanzi Bso1, Duma Bs1, Nzebi Bs2, and Tsaangi Bs53. As can be seen by comparing
for example @-kdko ‘chicken’ < BLR 1904 *koké ‘chicken’” with koxé ‘log” < BLR
1427 *gogd ‘trunk, bridge; it is hard to find a phonological conditioning environ-
ment to tease the /k/ and /x/ reflexes apart. We discuss this in detail in Section 3.3.

(2) Nzebi Bs2 (Marchal-Nasse 1989; Mouélé 1997)

PB*kin C, BLR 66 *bak ‘build’ > i-bdxa ‘wall’
BLR 67 *bak ‘get, catch, rob> > u-bdxa ‘get, receive, earn’
BLR 820 *daka ‘tongue, > n-ddxa ‘language’
language’
BLR 9590  *ddko ‘house (for > mu-ldka ‘camp’
men)’
BLR 9642  *kaka ‘foot’ > le-kdka ‘hand’

3. To carry out this quantitative study, we collapsed data from more than one dialectal variety
of a single language (distinguished by means of capital X, Y, and Z after the alphanumeric code
in Appendix B). For example, data on Nzebi (Lébamba) B52Z from Marchal-Nasse (1989) and
on Nzebi (Mbigou) B52Y from Mouélé are collapsed under Nzebi Bs2 in Appendix C. This
paper also provides original fieldwork data on three poorly documented Bantu languages spo-
ken in the DRC, namely Mpe B821, Nunu B822, and Ngwi B861.

4. Different authors report different fricatives as the reflex of PB *g and *k in C, in Nzebi Bs2.
Marchal-Nasse (1989) reports [x], while Mouélé (1997) reports [y]. These could be dialectal
differences. In (2) we adapt the transcription of the data from Mouélé (1997) to [x] for conve-
nience.
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BLR 1685  *kaakd ‘grandparent’ > @-kaaxd’
BLR 1906  *kooké ‘grandparent’ > kookd
BLR 7983  *kéekée ‘little, small’ > mu-yééye ‘youngest
sibling’
BLR 2286  *ndk Train (v.) > 1#-ndxo rain (v.)’
BLR 647 *coka ‘axe’ > @-tsoké ‘traditional axe’
BLR 2967  *tok ‘boil’ > U-t0x0
BLR 1904  *koko ‘chicken’ > @-kéko
Proto-Duma *koko ‘domestic cat’ > mu-koxo
BLR 1355  *gego ‘molar’ > keka
BLR 145 *béek ‘put (away)’ > w-bééka
BLR 2828  *ték ‘draw (water)’ > u-téxeé
PB*gin C, BLR 1041  *digi string’ > nzixi
BLR 1828  *kige ‘eyebrow’ > O-kiki
BLR 60 *baga ‘stumbling > bakd
block’
BLR 55 *baag ‘tear’ > u-bazka
BLR 1427  *gog6 ‘trunk, bridge’ > koxo ‘log’
BLR 808 *dag ‘show (v.)’ > u-laxa
BLR 812 *daga ‘promise’ > laxa
BLR 316 *bga ‘village, path’ > mbdxa ‘at someone’s
place, village’
BLR 315 *bdg ‘plaster, dig > u-béka ‘dig’
foundations’
BLR 900 *dege ‘weaver bird > ndéke
BLR2180  *mig ‘try (v.)’ > u-meéxa ‘taste (v.)’
BLR 3338  *jig ‘learn, imitate’ > t-yixa ‘learn’

In Appendix C, MUR for each variety are ordered according to frequency, from
the most frequent (see column “Reflex 1) to the least frequent (see column
“Reflex 3”). Each “Reflex” column has four subcolumns. The first subcolumn is
the actual phonetic form of the reflex of PWCB *k in a given variety, e.g., /y/. The
second subcolumn shows the ratio of BLR roots reconstructed with a PB *k or

5. Pacchiarotti and Bostoen (2020: 185) give ngdxa ‘family, relative, friend’ as the Nzebi reflex
of BLR 1685 *kaaka ‘grandparent’ This is a mistake. Mouélé (1997:387, 390) reconstructs
Proto-Duma *kaaxa ‘grandparent’ as a reflex of BLR 1685 *kaakd, and Proto-Duma *ngaxa
‘parent’ as not linkable to any existing reconstruction in the BLR database.
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*g in C, displaying that reflex in a given variety over the total amount of reflexes
identified for that variety. For instance the “Reflex 1” column for Punu B43 in
Appendix C reads that /y/ is Reflex 1 (the most frequent reflex) of PWCB *k, and
that we found 47 reflexes in Punu out of 58 total reflexes of BLR reconstructions
containing a PB *k in C, having /y/ as a reflex (i.e., *k: 47/58), as well as 23 reflexes
out of 34 total reflexes of BLR reconstructions containing a PB *g in C, having /y/
as a reflex (i.e., *g: 23/34). The third subcolumn converts each fraction (for each
PB velar stop) into a percentage for the purpose of comparing percentages across
varieties (i.e., in Punu B43 47/58 equals 81% of total identified reflexes of PB *k in
C,; 23/34 equals 68% of total identified reflexes of PB *g in C,). The fourth sub-
column gives the combined percentage of roots with PB *k and *g in C, having a
given reflex. For example, in Punu, we identified 92 reflexes of PB reconstructions
containing either PB *k (58) or *g (34) in C,. Of these, a total of 70 have /y/ as a
reflex (47 for *k and 23 for *g): 70/92 equals 76% of all reflexes.

3. Results

In Map 1, we plot the MUR of PWCB *k in C, for each variety in our convenience
sample. Specifically, each variety is represented by a color-coded pie chart dis-
playing the total percentage of each reflex (see subcolumn 4 in each “Reflex” col-
umn in Appendix C).° By looking at the percentages in Appendix C and the pie
charts in Map 1, a first observation is that some varieties have only one reflex for
PWCB *k in C,, which is always @ (=zero) (Ngungwel B72a, Eboo-Nzikou B74,
and Mfinu B83). Other varieties have predominantly one reflex and only a smaller
percentage of a second reflex, but ratios differ across languages:

- 9:1ratio: 90% or more lexical items with /k/ as a shared retention and only
10% or less with a zero reflex in the most conservative varieties (Boma Yumu
B8oz, Tiene B81, East Yans B8sb, Ngong B864, and all KLC varieties of zone
H, i.e., Hangala Hin, Sikongo Hi6a, Manyanga Hi6b, Yombe Hi6c, Ntandu
Hi6g, and Yaka H31); over 9o% fricative reflexes and 10% @ in some innova-
tive varieties (e.g., Mpe B821, Nunu B822, North Boma B82, and Ngwi B861)
and 87% @ and 13% /k/ in Yaa B73c¢;

- 8:2 ratio: nearly 80% © and 20% /k/ in Ding B86 and Mbuun B87 or nearly
80% fricatives and 20% /k/ in Tsaangi Bs3;

6. Map 1 was created by using the Free and Open Source Sotfware QGIS, a professional Geo-
graphic Information System (GIS) application downloadable at https://download.qgis.org.
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- z:3ratio: nearly 70% @ and 30% /k/ in Lwel B862, Nzadi B865, and Nsong
B85d and 70% of fricatives and 30% /k/ in Nzebi Bs2;

- 6: 4 ratio: 63% @ and 37% /k/ in Mpiin B863 or 60% fricatives, 38% /k/ and
2% () in Duma Bs1.

In only a couple of varieties, the ratio is almost 5:5 (Fumu By7b) or 5:4:1 (Laali
B73b). Excluding Laali, in varieties with up to three MUR, one of these three is
usually lower than 10% (e.g., Nduumo B63 with 1% /k/ or Punu B43 and Lumbu
B44 with 3% @). Thus, a relevant question that has never been considered so far
in the Bantu literature on so-called “double reflexes” is what ratio should be taken
as threshold to claim the existence of MUR in a given Bantu language. Whatever
the answer to this question might be, some of these ratios seem to be areally con-
centrated in Map 1.

A second, visually prominent aspect emerging from Map 1 has to do with
cycles of innovations. Pacchiarotti and Bostoen (2020) posit the lenition chain in
(3) to account for the innovation of fricatives and @ after the fragmentation of
PWCB.

(3) PB*kand *g>PWCB *k > Post-PWCB x/y//h > Post-PWCB @

However, Map 1 provides evidence for two distinct and possibly separate paths
of innovation of PWCB /k/. The first one is PWCB *k > dorsal fricative > @, as
proposed by Pacchiarotti and Bostoen (2020). The second one is PWCB *k > Q.
Although the abrupt loss of simple stops in intervocalic position might be rare
cross-linguistically, we do not have any synchronic evidence to posit an interme-
diate lenition stage. Each of these chains operates within the same language vari-
ety and creates MUR for one and the same protosound. The lenition chain in (3)
is supported by the B4o languages, Wanzi Bso1, Duma Bs1, Nduumo B63, and
Laali B73b, where we find /k/, dorsal fricatives and zero as reflexes of PWCB *k
(see Map 1). At the same time, there is evidence in favor of a direct shift from *k
> @ without going through an intermediate fricative stage. The twelve varieties
with the highest number of @ as reflexes of PWCB *k in C, ranging between 100%
and 63% do not have any fricative reflexes. None of these languages has a dorsal
fricative in its phonological inventory. These are: the first paraphyletic offshoots
Ding B86, Lwel B862, and Nzadi B865; the KLC extended varieties Nsong B8sd,
Mbuun B87, Mpiin B863; the Kamtsha-Kwilu varieties Nsambaan B8sF, Mpur
B8se; and the Kasai-Ngounie extended paraphyletic varieties Ngungwel B72a, Yaa
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By73c,” Eboo-Nzikou By4, Mfinu B83. If they have a second reflex, this is a reten-
tion of PWCB *k (ranging from 13% to 37%). These languages occur in all major
subbranches of WCB. In our view, this is a strong indication for a direct PWCB *k
> @ sound shift. Similarly, the eleven most conservative varieties having between
98.5-90% retentions of PWCB *k only have zero as an alternative reflex but never
a fricative (i.e., within Kwilu-Ngounie: Kukwa B77a, Boma Yumu B8oz, Tiene B81,
East Yans B85b; within KLC extended: Ngong B864, Hangala Hi11, Sikongo Hié6a,
Manyanga Hi6b, Yombe Hi6¢, Ntandu Hi6g, Yaka H31). We take this as one more
indication that the *k > @ innovation can start out by simply losing /k/ without
going through an intermediate fricative stage.®

A third consideration emerging from Map 1 related to the two cycles of inno-
vation described above is that different languages are synchronically at different
stages in the chain PWCB *k > fricative (> @). In some languages, PWCB *kin C,
only underwent lenition to a dorsal fricative. Other languages went a step further
and are losing the fricative in C, position. Among those which only innovated a
fricative, this change appears to have applied to more than 9o% of all retreivable
lexical items in Nduumo B63, Mbaama B62, and North Boma B82. Languages
which innovated a fricative but preserve a more significant percentage of roots
which still have /k/ are several Nzebi-Teke West varieties, such as Wanzi Bsos,
Duma Bs1, Nzebi Bs2, and Tsaangi Bs3 as well as the West-Kongo B4o languages
of the KLC. In Shira B41, Punu B42, and Sangu B43, 10-30% of lexical items have
/k/ instead of a fricative. To a neglectible extent, zero is also attested alongside /k/

7. Yaa By3c stands out for being the only variety within Nzebi-Teke West to have almost com-
pleted the innovation to zero without showing any trace of a fricative as the reflex of PWCB *k
inC,.

8. Two anonymous reviewers asked whether we knew of languages outside of Bantu where the
loss of a velar happens without going through an intermediate lenition stage such as a fricative.
We are not aware of any diachronic cases in intervocalic position, only in consonant clusters.
Cser (2015:199) states that “the gradual weakening [...] of sounds that may lead to loss in the
long run [...] is not always distinguished terminologically from the more abrupt and categor-
ical kinds of loss often encountered in clusters.” Cser (2015:199-200) offers multiple examples
of deletion (without an intermediate “lenited” stage) of consonants in consonant clusters, such
as Latin rupta > French route ‘road, way, costa > cdte ‘coast, rib. However, in some present-
day Flemish dialects, /k/ is realized as a glottal stop in intervocalic position, e.g., bakken ‘to
bake’ > ['ba?®n] (cf. De Wulf, Goossens & Taeldeman 2005:13). This is the closest instance we
found of a stop in intervocalic position being realized almost as zero. Additionally, an anony-
mous reviewer points out that *g is known to disappear more readily than *k. While it is
entirely possible that PWCB *k underwent voicing to /g/ before the lenition chain started, we
do not have any synchronic evidence for this intermediate stage. While several WCB varieties
retained PWCB *k in C2, none of them provides evidence for /g/ (see Pacchiarotti & Bostoen
2020:175-189).
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and a fricative in the B4o group, Wanzi Bso1, and Duma Bs1. Perhaps the variety
that best illustrates the PWCB *k > fricative > @ chain is Laali B73b, where 10% of
roots still show a conservative /k/, 39% have a fricative while in the remaining 51%
the fricative already became zero. Mpe B821, Nunu B822, Ngwi B861, Mbete B61,
and Fumu B77b are the only varieties that went a step further in the PWCB *k >
fricative > @ chain. They no longer have roots with /k/ in C,, but only fricatives
and zero as a further development out of the fricative innovation.

After these general observations, we now assess whether the two main inno-
vations of PWCB C, *k, i.e., zero (Section 3.1) and dorsal fricatives (Section 3.2),
can be reconstructed as shared innovations going back to certain ancestral nodes
within WCB. This assessment obviously presupposes that we assign some validity
to the phylogenetic WCB subgroupings emerging in Pacchiarotti, Chousou-
Polydouri and Bostoen (2019). In Section 3.3 and Section 3.4, we assess whether
we can exclude the possibility of explaining MUR discussed in Section 3.1 and
Section 3.2 via phonological conditioning (Section 3.3) and/or borrowing
(Section 3.4), two factors often held responsible for the apparent irregularity of
sound change. Because we deal with 40 varieties in this study;, it is not feasible to
discuss these possibilities for each and every language, also because our linguistic
knowledge is not equal across varieties. Thus, we conveniently choose our own
fieldwork data on Ngwi B861 spoken in the homeland region for the argumenta-
tion in Section 3.3 and Section 3.4. Most of what we argue for Ngwi is no doubt
applicable to other WCB varieties labelled with Guthrie’s alphanumeric codes
B85 and higher spoken in the wider homeland region (see data in Pacchiarotti &
Bostoen 2020:175-189 and Appendix A).

3.1 Zero reflexes

As observed above, languages having zero reflexes ranging between 100% and
63% are found in all major WCB branches (see Figure 1), namely the first para-
phyletic offshoots, KLC extended, Kamtsha-Kwilu, and Kwilu-Ngounie. Because
this innovation is at different stages within different branches and given that there
are varieties within these branches which are highly conservative in that they
mostly have shared retentions of PWCB *k, it is impossible to reconstruct the zero
innovation to PWCB level. Rather, the scattered distribution of this innovation
across the different branches suggests that it should be considered as a series of
independent parallel innovations across branches. This hypothesis is supported
by the fact that distantly related WCB varieties such as Mbete B61 and Mbaama
B62 on one hand, and Yans B85 and Ngong B864 on the other, synchronically lose
velar consonants in C, depending on the dialect, as shown in (4)-(6). Sources for
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these data are specified for each variety in Appendix B. The lack of a BLR index in
(6) means that the form is a new tentative reconstruction going back to PWCB.

(4) BLR7o *bakada ‘man, male’ > B8saY bakel
B8s5bV bea:l’
B864W begdl
B864X dbd:l

(5) BLR 3604 *j6g ‘hear’ > B61Y yo-yuya
B61Z yo-yuwd

(6) *coko ‘liver’ > B62Y le-sa0
B62Z le-s3y3

This synchronic pattern strongly suggests that loss as a further development of
PWCB *kin C, in different groups should be explained as distinct, parallel inno-
vations. Considering that other consonants besides velars, e.g., some nasal clus-
ters and some coronals, are also lost in many Teke varieties as well as in several
languages closer to the WCB homeland (e.g., Ngwi B861), the recurrent loss of
PWCB *k in C, was likely favored by a weak phonotactic C, position (cf. Hyman
2004, 2010; Teil—Dautrey 2008; Bostoen & Mundeke 2011).

Although PWCB *k > @ in C, should be posited as a parallel independent
innovation in several WCB branches, this does not necessarily imply that no cases
of PWCB *k loss happened at a deeper ancestral stage. In the case of conservative
KLC varieties of Guthrie’s zone H, for instance, a legitimate question is whether
words which have a zero instead of /k/ as a reflex of PWCB *k unexpectedly lost
this velar stop already at a much earlier ancestral stage and inherited a root with
@ in C, from their most recent common ancestor. As shown in (7), a root like BLR
2911 *tigad ‘remain’ lost PB *g (=PWCB *k) everywhere in C,. This could indicate
that the sound was lost at the ancestral node uniting the KLC and the paraphyletic
KLC Extended languages (cf. Figure 1).

(7). BLR2911 *tigad ‘remain’ > KLC B43  syaal-a
B4  sial
Hii1 saal-d
Hi6a ku-ssaal-a
Hi6b sal-a
Hié6c syddl-a
Hi6g sdadl
H31 sddl-d

KLC Extended B864X sal
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The root BLR 3423 *jigu ‘hear’ in (8) also lost PB *g everywhere in C, except in
Ngong B864 which maintained PWCB *k. Hence, one could argue that the loss
of PWCB *k in C, had certainly happened already in Proto-Kikongo, the most
recent common ancestor of the KLC, and possibly even slightly earlier.

(8) BLR 3423 *jigu ‘hear’ > KLC Hii1 yw-d
Hi6a ki-ii-a
Hi6b w-a
Hi6c w-d
Hi6g w-a
H31  w-a
KLC Extended B85dZ wo:
B863Y wu:
B864X wuk
B87W wu:

As for the reflexes of BLR 3527 *joga ‘mushroom’ in (9), PWCB *k is retained in
two paraphyletic varieties belonging to the KLC Extended branch, namely Mpiin
B863 and Ngong B864. Within the KLC proper, PWCB *k has voiced velar frica-
tives as reflexes in Punu B43 and Lumbu B44. Based on these attestations, it is
impossible to reconstruct loss of PB *g (=PWCB *k) in BLR 3527 *joga ‘mush-
room’ at a deeper ancestral stage uniting at least some of the languages which have
a reflex of this protoform in (9). Rather, the @ reflex of PWCB *k in this lexi-
cal item must have emerged independently within the KLC (see e.g., B42, Hi6b,
Hi16g, H31) on one hand and in the KLC Extended paraphyletic languages such as
Nsong B85d and Mbuun B87 on the other.

(9) BLR 3527 *joga ‘mushroom’ > KLC B42  by-oowu
B43  bo-oyu
B4a  bu-oyu
Hi6b bi-wa
Hi6g bu-wd
H31  bu-wd

KLC Extended B85dZ b-3:
B863Y bo-dku
B864X b-ik
B87;W b-dd
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3.2 Dorsal fricative reflexes

Dorsal fricative reflexes in C, are found close to the wider WCB homeland
between the Kwilu and Kasai Rivers (cf. Pacchiarotti, Chousou-Polydouri &
Bostoen 2019) and mostly to the northwest of the homeland area (see Map 1).” Fol-
lowing the phylogeny in Figure 1, it is untenable to posit the development of frica-
tives in C, as a single shared innovation inherited from a most recent common
ancestor. Languages having fricative reflexes of PWCB *k are too scattered across
the family tree. This innovation is found in Ngwi B861, one of the languages to
split off first within WCB, as well as in languages belonging to much lower nodes,
such as the KLC within the KLC extended branch, and Mbete, Nzebi-Teke West,
and Kwa-Kasai North within the Kasai-Ngounie branch. Several of these sub-
groups also include languages which did not innovate PWCB *k in C,. For exam-
ple, the Kwa-Kasai North subgroup includes the conservative Boma Yumu B8oz
and Tiene B81 alongside the innovative Mpe B821, Nunu B822, and North Boma
B82 (see Map 1). In the KLC, only the B4o group shows fricative reflexes while all
other zone H languages are conservative. Velar fricativization therefore occurred
in all likelihood independently and recurrently in WCB as a parallel innova-
tion. This does not mean, however, that all present-day languages having such
fricatives developed them individually. Within the Kasai-Ngounie (Extended)
subclade (see Figure 1), for instance, several languages did not develop fricative
reflexes of PWCB *k as an innovation. Hence, while the innovation cannot be
reconstructed back to Proto-Kasai-Ngounie (Extended), it is nevertheless wide-
spread in its three main subgroups. Within Kwa-Kasai North, North Boma B82,
Mpe B821, and Nunu B822 share voiced uvular fricatives. This might indicate
that they are more closely related amongst each other than to Boma Yumu B8oz
and Tiene B81, which also belong to that subclade but by and large retained
PWCB *kin C,. In the two other lower Kasai-Ngounie subgroups, i.e., the Mbete
(B60) and Nzebi-Teke West (Bs0+By3b-c), fricative reflexes of PWCB *k in C,
are omnipresent. These languages most likely inherited the innovation from their
respective most recent common ancestor, or possibly from a slightly older ances-
tor shared by the two subgroups.

Moreover, certain dorsal fricatives may also have emerged as the result of
contact-induced change. Dorsal fricative reflexes of PWCB *k are most pervasive
in the northwestern part of the WCB domain. They are not only attested in the

9. We call it wider because the putative WCB homeland area is supposed to be located between
the Kamtcha and Kasai rivers (Pacchiarotti, Chousou-Polydouri & Bostoen 2019:193).
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Mbete (B60) and Nzebi-Teke West (Bs0+By73b-c)'* subgroups of Kasai-Ngounie,
but also in the neighboring West-Kikongo B4o languages, which belong to an
entirely distinct WCB branch, i.e., the KLC (Extended). In the remainder of the
KLC (Extended), fricative reflexes of PWCB *k are entirely absent. The fact that
only the most extreme northwestern KLC varieties which are in direct contact
with Nzebi-Teke West (Bs0+B73b-c) languages acquired velar fricatives could
point towards an areal feature. What is most striking is that the B4o languages
which acquired velar fricatives as a result of contact are the most innovative WCB
varieties: they are the only ones to have innovated velar fricatives also in C, posi-
tion (Pacchiarotti & Bostoen 2020:150). Contact with neighboring Laali B73b
could also account for the fact that Fumu B77b is the only the paraphyletic Kasai-
Ngounie variety to have voiced velar fricatives (see Map 1).

As we previously observed for zero reflexes, the fact that fricative reflexes
of PWCB *k are best analyzed as parallel independent innovations (except in
the B4o0-B50-B6o convergence area) does not exclude that for some lexemes the
fricative innovation might be reconstructed at some common ancestral node. We
investigate this possibility in Appendix D, where we present cognate series for
two lower-node Kasai-Ngounie subgroups, i.e., Mbete and Nzebi-Teke West. We
also include data from Fumu B77b, whose most recent common ancestor with the
other languages in Appendix D would be Proto-Kasai-Ngounie itself according to
the latest lexicon-based phylogeny (Pacchiarotti, Chousou-Polydouri & Bostoen
2019).

As far as data are available, roots 1-7 in Appendix D seem to have innovated
a fricative out of PWCB *k across all languages. Hence, the most parsimonious
explanation would be that the shift to a fricative started in the most recent com-
mon ancestor uniting Fumu with the Mbete and Nzebi-Teke West. This cannot
be Proto-Kasai-Ngounie itself as several languages belonging to Kwa-Kasai North,
the other monophyletic Kasai-Ngounie subgroup (cf. Figure 1), have retained
PWCB *k in C, (cf. Boma Yumu B80oz and Tiene B81 in Map 1). In other words,
the fricative shift could be a shared innovation indicating that the Mbete and
Nzebi-Teke West subgroups and the Kasai-Ngounie paraphyletic languages like
Fumu By7b (cf. Figure 1) are actually more closely related to each other than to
Kwa-Kasai North and thus resolve the paraphyly that emerged relying on basic
vocabulary. More solid comparative data are needed to firmly prove this point.

10. Yaa By3c, which is part of Nzebi-Teke West according to lexicon-based phylogeny in
Figure 1, stands out amongst other languages within this group in that it does not have fricative
reflexes of PWCB *k at all. It rather underwent loss of PWCB *k in C2. This could be inter-
preted as a challenge to the phylogeny, but this specific innovation could also be considered as
a further development in a chain such as PWCB *k>fricative>Q.
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On the other hand, as far as roots 8-19 in Appendix D are concerned, none of
them seems to have consistently undergone the PWCB *k > fricative (> @) inno-
vation across all languages. Hence, for all of these roots, it is necessary to posit
PWCB *k as a retention at some higher ancestral node within the Kasai-Ngounie
branch. This suggests that while this chain of innovation had started in the most
recent common ancestor of Fumu, Nzebi-Teke West, and Mbete (cf. roots 1-7
in Appendix D), it started out gradually, and affected only some targetable lexi-
cal items at a time (cf. roots 8-19 in Appendix D). While the roots that had not
been affected earlier on did undergo the shift quite consistently in Fumu B77b and
Mbete B60o, this does not seem to have been the case in Nzebi-Teke West, where
PWCB *k was retained across all languages in several other roots, see the reflexes
of *bogf ‘squirrel’, *gego ‘(molar) tooth’, *kigi ‘eyebrow’, *kaka ‘foot’, and *paags
‘tree fork’.

3.3 Excluding phonological conditioning as an explanation for MUR

In this section we assess whether we can exclude the possibility of explaining
MUR discussed in Section 3.1 and Section 3.2 via phonological conditioning using
Ngwi B861 as a test case. Because of its relevance for the following discussion,
readers should be aware that like other WCB varieties spoken in the homeland
area, Ngwi underwent systematic final vowel loss (Pacchiarotti & Bostoen 2021).
By this we mean the historical loss of the word-final vowel segment in the reflexes
of nouns and verbs reconstructed as *CVCV or *CVNCYV in BLR3. Historical
comparative research on final vowel loss indicates that this diachronic change is
relatively recent and happened only after the loss of intervocalic consonants in
several languages of the homeland area. This means that final vowel loss did not
apply to CVV shapes created from the loss of a C, consonant in a *C,V,C,V, tem-
plate, see e.g., @-mfiitt ‘mouse’ in (10). As can be seen in Map 1, PWCB *k (the
merged reflex of PB *k and *g) in C, has /¥/ as the most common reflex in Ngwi
and zero as a second, less common reflex. We illustrate these two reflexes in (10).
The fact that there are more zero reflexes for reconstructions featuring PB *k in
C, is an artifact of the BLR3 database which contains many more reconstructions
with *k in C2 than *g in C2 (see Pacchiarotti & Bostoen 2020:162). In noun forms,
we separate the noun class prefix from the simple noun stem. Infinitive verb forms
in Ngwi consist of the root only.

(10) Ngwi B861 (own fieldwork)

PB *k in C, BLR 1179 *ddk ‘vomit’ > liia 19/
BLR 5333 *puko ‘burrow’ > i-piix ‘garbage hole’ /8/
BLR 2642 *p3ks ‘mouse’ > O-mfiiu /Q/

BLR 5464 *ctko ‘sauce’ > 0-siE /8/
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BLR 5339 *tdki ‘insult’ > i-til 19/
BLR 3536 *joka ‘snake’ > O-ndzia 19/
BLR 7413 *cOki ‘saliva’ > qa-sti /9/
BLR 9461 *caka ‘safou™! > é-sti ‘safou (fruit)’ 19/
BLR 9605 *paku ‘honey’ > O-mpdy /8/
BLR 1904 *kdké ‘chicken’ > O-ykix /8/
BLR 1685 *kaaka ‘grandparent’ > @-ykidnkid ‘paternal aunt’ /@/
PB*gin C, BLR 2634 *pdgf ‘pot’ > O-mpiiy /8/
BLR 761 *ctgu ‘day’ > e-fun /Q/
BLR 4992 *t6g6 ‘ashes’ > 0-tiiy /8/
BLR 316 *bdga ‘path’ > O-mbiiy //
BLR 814 *dago ‘promise’ > i-lag /8/
BLR 900 *dege ‘weaver bird® > é-lég /8/
BLR 2433 *peéga ‘shoulder’ > i-péar /8/
BLR 1248 *ddg ‘paddle’ > lig //
BLR 1607 *jogu ‘elephant’ > O-ndz3d 10/

As can be seen in (10), the secondary zero reflex of PWCB *k in Ngwi is found
in those lexical items which were not possible targets for final vowel loss because
they irregularly lost PWCB *k in C2, while in most other lexemes this protosound
evolved to /x/. Perhaps one of the most striking examples showing the impossibil-
ity of finding a conditioning environment to tease apart the /%/ and zero reflexes
of Ngwi are liig ‘vomit’ < BLR 1179 *ddk ‘vomit’ and liix ‘paddle’ < BLR 1248 *dég.
Due to the merger of PB *k and *g, at PWCB stage these two protoforms were
(supra)segmentally identical, namely *ddk. However, in liia ‘vomit’ PWCB *k was
lost while in liix ‘paddle’ PWCB *k evolved into a voiced velar fricative.

Let us now examine the noun forms in (10) in search of a possible phono-
logical conditioning. The word for ‘mouse’ @-mfiitt < BLR 2642 *p6kd ‘mouse’ is
among those which display the zero reflex. In this word, the historical noun class
prefix of class 9 *N-, a homorganic nasal, was reinterpreted as part of the root.
Synchronically, the word belongs to class 70/8@. One might think that this mor-
phological reanalysis played a role in the irregular change PWCB *k >@ in C, in
Ngwi. In fact, two lexical items displaying the zero reflex in (10) have a fossilized
nasal as part of their simple stem: J-nd3zua ‘snake’ < BLR 3536 *joka ‘snake, O-
ndz35 < BLR 1607 *jogu ‘elephant’. However, there are also several items with a fos-

11.  The scientific name of this fruit tree is Dacryodes edulis. In West and West-Central African
countries, it is also known as atanga, ube, African pear, bush pear, African plum, nsafu, bush
butter tree, and butterfruit (cf. Bostoen 2014:134-135).
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silized nasal as part of their simple stem which display the /x/ reflex, e.g., @-mbiix
‘path’ < BLR 316 *bdga, @-nkir ‘chicken’ < BLR 1904 *kéké. One might then posit
that it was the particular quality of historical V, or V, (or a combination thereof)
which had an effect on the reflex of PWCB *k in C, in Ngwi. This hypothesis is
untenable as shown by pairs such as é-su#i ‘safou (fruit)’ < BLR 9461 *caka ‘safou’
and @-mpdr ‘honey’ < BLR 9605 *paku ‘honey’ where we have the same historical
vowels in V, and V, (*a and *u respectively) and two different reflexes for PWCB
*k in C, (see also i-piix ‘garbage hole’ < BLR 5333 *pvko ‘borrow’ vs. @-mfiiu <
BLR 2642 *p6kd ‘mouse’).”? The initial consonant of the C,V,C,V, template does
not make a good candidate as a phonological conditioner either, cf. é-fiizr ‘day’
< BLR 761 *ctigu vs. 0-siir ‘sauce’ < BLR 5464 cukds or o-tir ‘ashes’ < BLR 4992
*t6g6 vs. i-til insult < BLR 5339 *tdki. Yet another possibility is that the differ-
ent reflexes have to do with internal reduplication, but the /5/ reflex of BLR 1904
*koké ‘chicken’ and the zero reflex of BLR 1685 *kaaka ‘grandparent’ speak against
it.” A tonal conditioning factor distinguishing the two reflexes must also be dis-
carded based on the data in (10). Zero reflexes of PWCB *k in C, in Ngwi are
found in reflexes of reconstructions with the following tone patterns: *HL as in
BLR 761 *cugu, *LL as in BLR 1607 *jogu, *HH as in BLR 9461 *cakd, and *LH as
in BLR 1685 kaaka. Nevertheless, reflexes of reconstructions with these tone pat-
terns can also display the /5/ reflex of PWCB *k in C,, see e.g., BLR 9605 *paku
‘honey’, BLR goo *dege ‘weaver bird, BLR 1904 *kéké ‘chicken, and BLR 2634

*pogt ‘pot’

3.4 Excluding lexical borrowing as an explanation for MUR

Having excluded all possible segmental and suprasegmental conditioning envi-
ronments, we now turn to lexical borrowing to salvage the regularity hypothesis
and account for the apparent MUR in WCB varieties. The idea is that in languages
like Ngwi, the more widespread /¥/ reflex would be the regular reflex of PWCB
*k in C,, while zero would have been introduced through borrowed words from
neighboring varieties where zero is the most common reflex of PWCB *k in
C, such as Ding B86, Lwel B862, or Nzadi B865 (see Map 1). According to this
hypothesis, sound change is regular, despite the irregularity of the reflexes in one

12. The historical *p in BLR 2642 *p3ks ‘mouse’ became [f] in the Ngwi reflex mfiiu, but not
in the Ngwi reflex piix < BLR 5333 puko. This fricativization triggered by a following PB *i, *1,
*u, and *u is known to happen sporadically and irregularly in several WCB varieties spoken in
the homeland area (Pacchiarotti & Bostoen 2020:153).

13. See Section 3.4 for a discussion of the formal (ir)regularities of @-nkidnkid ‘paternal aunt’
as a reflex of BLR 1685 *kaakd ‘grandparent’
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and the same language: regular sound changes in different languages are blurred
by later borrowings from related languages where the regular sound change is
not at the same stage (cf. dorsal fricative and zero reflexes in Section 3.1 and
Section 3.2). In (11), we present some easily detectable borrowings in Ngwi which
have not been included in the present case study, i.e. nouns and verbs with a non-
derivational final vowel."* Often times speakers themselves are aware that certain
lexical items are borrowings and indicate the donor language. We add this infor-
mation whenever available in parentheses next to each entry. Kongo Ya Leta is a
vehicular variety of Kongo used as a lingua franca in the region where Ngwi is
spoken (cf. Swartenbroeckx 1973)."®

(11) Ngwi B861 (own fieldwork)
BLR 4998 *kdgé  ‘sugar cane’ > 0-kumii (cf. Kongo mukiiki)'®
BLR 7402 *toké  ‘mat’ > i-t056 (cf. Kongo kitéko)
BLR 1905 *kooko ‘sheep’ > 0-koko (cf. Kongo kéko ‘ram’)
BLR 6213 *jiké ~ ‘porcupine’ >
BLR 4574 *b64d6g6 ‘dwarf >
antelope’ mbuliiki ‘dwarf antelope’)
BLR 2368 *pakaca ‘buffalo’ > @-mpakasa (cf. Kongo mpakdsa)
BLR 2967 *tok ‘boilup” > tokisa (cf. Kongo tokisa)

> avokd (French avocat, probably via Kongo

O-3ip1
@-mblusi ‘antelope sp.” (cf. Kongo

avokd)
As can be seen in (11), all borrowings in Ngwi preserve the final vowel. But there
are also other features which make them easily detectable. First, non-nativized

borrowed items have /k/ as a reflex of PWCB *k in C2, e.g., @-mpakasa ‘buftalo’.
In partially nativized borrowings the original /k/ shifts to /¥/, the most common

14. Thanks to a dedicated study (Pacchiarotti & Bostoen 2021), we were aware of similar easily
identifiable borrowings in all homeland varieties which underwent systematic final vowel loss,
namely Yans B85, Mpur B8se, Nsong B85d, Nsambaan B8sF, Ding B86, Lwel B862, Mpiin B863,
Ngong B864, and Nzadi B865.

15. Although we report the tonal notations in Swartenbroeckx (1973), these should not be
taken at face value. The author claims to note High tone as [4] and low tone as [a]. However,
throughout the dictionary one also finds [4] as well as vowels without any tonal notation. Judg-
ing from the discussion in Swartenbroeckx (1973: viii-x), there might be some conflation of tone
and tonic accent in his suprasegmental transcriptions. He himself admits that these notations
should be improved by tone specialists in the languages of the area such as his fellow-Jesuit Jan
Daeleman.

16. The speaker is aware of a native word, i.e., 0-fiiy, which is a reflex of BLR 5111 *congo

‘ . ,
Graminaceous spp.
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reflex of PWCB *k in C,, e.g., i-t056 ‘mat’. None of the borrowings in (11) displays
the zero reflex of PWCB *k found in (10). Second, borrowed words usually do
not display the tonal innovations typical of native words. For example, PB *LL
became mostly HL in Ngwi, see e.g., BLR *dége ‘weaver bird’> B861 é-Iéx; BLR
1607 *jogu ‘elephant’ > B861 @-ndz3) in (10). In borrowed words, the inherited
PB *LL(L) pattern was maintained as such, see e.g., 0-kokd ‘sheep’ < BLR 1905
*kooko.

Now that we have established that Ngwi words having zero as the reflex of
PWCB *k are definitely not recent borrowings from the region’s vehicular lan-
guage Kongo ya Leta, we should also exclude the possibility that they might be
loanwords from neighboring WCB languages. As Map 1 clearly shows, Ngwi is
the only language in the wider homeland region to have a dorsal fricative as the
predominant reflex of PWCB *k. In all others, the zero reflex prevails. Hence,
Ngwi words manifesting the zero reflex may well be borrowings from one of these
languages. We address this possibility based on the comparative data in Table 1,
where we show the Lwel B862, Nzadi B865, and Ding B86 translation equivalents
of the Ngwi words in (10) with a zero reflex of PWCB *k. Those three languages
are spoken in the same territories as Ngwi (see Map 1) and all have zero as the
most common reflex of PWCB *k in C, position. Note that even though we give
in the first column of Table 1 the protoform from which a given Ngwi reflex orig-
inated, translation equivalents in the other languages are not necessarily cognate.
For instance, while Nzadi 0-dzwd ‘snake (sp.)’ is in all likelihood also a reflex of
BLR 3536 *joka ‘snake, Lwel n-taal and Ding n-té¢l are reflexes of BLR 2733 taadt
‘snake’ A question mark in Table 1 means lack of data.

Table 1. Equivalents of selected Ngwi lexemes with a zero reflex in neighboring

languages

Ngwi B861 Lwel B862 NzadiB865 DingB86
BLR 7413 *c6ki ‘saliva’  a-sili ma-tyé a-té ma-té
BLR 9461 *cakd ‘safou’  é-siidi ‘safou (fruit)’ ? o-té o mfuy  lu-say
BLR 3536 *joka ‘snake’  @-ndziia n-taal 0-dzwé n-téel
BLR 5339 *tSki ‘insult” -t ? e-pwin mu-tscece
BLR 3050 *tdk ‘to insult’  tiye tfwé o-twd o-saar
BLR 761 *cugn ‘day’ e-fin I5-fii e-siitt e-ty
BLR 2642 *p6ks ‘mouse’  @-mfiii m-pii m-piii m-pii
BLR 1607 *jogu ‘elephant’ @-ndz35 n-dzoo n-dz3) n-dzoo
BLR 1179 *ddk ‘vomit”  lia litr o-lwa o-lwd
BLR 1685 *kaakd @-nkidykid ‘paternal aunt’ i-kad y-kad y-kd ‘aunt’

‘grandparent’
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We now discuss the likelihood of borrowing for each of the Ngwi words in
Table 1. The first four cases stand out as immediately discardable: g-sii ‘saliva, é-
stu ‘safou (fruit), @-ndzua ‘snake’, and i-tii ‘insult’. In the case of a-sui ‘saliva; all
three neighboring languages have a reflex of a different protoform for the same
concept, namely BLR 6231 *tdi ‘saliva, spittlel As for é-suii ‘safou (fruit); only Ding
lu-say comes from the same protoform, but the two cognates do not look alike.
Similarly, Nzadi 0-dzw¢ is in all likelihood cognate with Ngwi @-nd3uia, but the
two forms have a different initial consonant (/dz/ vs. /dz/, the latter preceded by
an erstwhile fossilized nasal noun class prefix in Ngwi), a different final vowel (/a/
vs. /0/), and a different root tone pattern (HL vs. H). As for i-#i ‘insult (n.)’, Lwel
and Nzadi have a reflex of BLR 3050 *tgk ‘to insult’, #/wé and otwd respectively,
but for the verb form. Nzadi uses the reflex of a different protoform for the noun
‘insult’. We unfortunately lack this information for Lwel. In Ding, the noun mu-
tscece is also derived, just like in Ngwi, from BLR 5339 *tSki ‘insult’ the long /ce/
vowel is the result of umlaut effects triggered by V2 *1 on V1 *& in *t5ki (Bostoen &
Koni Muluwa 2014). On the other hand, the verb to ‘insult’ in Ding is a reflex of a
different protoform. Thus, the only real cognate of Ngwi i-#ii is Ding mu-tscece, but
these two forms hardly bear any formal similarity. Lwel t/fwé and Nzadi otwa are
also cognate with Ngwi tilyé ‘to insult’."” In this case too, the degree of formal sim-
ilarity among these three cognate forms does not support a borrowing scenario.

The remaning forms in Table 1 require a more in depth discussion. The Ngwi
form é-fiu1 is not a borrowing from Ding é-ty (likely a reflex of BLR 3156 *tiku ‘day
of 24 hours’) as suggested by the lack of formal similarity between the two. How-
ever, the words for ‘day’ in Nzadi, Lwel, and Ding are clearly cognate with Ngwi
e-ft. It is unlikely that é-fuisi is a Nzadi borrowing. While in Nzadi PB *c in C1
position has /s/ as a reflex (Crane, Hyman & Tukumu 2011: 256-257), in Ngwi the
same protosound has two phonologically conditioned reflexes, /s/ when PB *c was
followed by a non-high vowel (namely *a, *o, *e) and /[/ elsewhere, e.g., BLR 394
*cabuk ‘cross river’ > sdf3, BLR 631 *cobd ‘intestines’ > 0-s3f8, BLR 508 *ced ‘be slip-
pery’ > sérvs. BLR 5110 *céngd ‘tree, bark’ > 0-fiin ‘tree] BLR 604 *cid ‘be finished’
> fir ‘to finish’'® Thus, if Ngwi had borrowed the word for ‘day’ from Nzadi we
would expect it to have a root-initial /s/ and not /f/. While it is possible that /{/ is

17. The <y> (IPA [j]) in tiiyé might be epenthetic, but its conditioning is still unclear. Besides
tiiyé ‘insult], we only find it in the following lexical items: biiyé ‘break’ (< BLR 372 *bug ‘break,
snap’), faye ‘grow up’ (< BLR 1997 *kéd ‘grow up’), @-mviiyé ‘rain’ (< BLR 368 *buda), viyé
‘invite, call’ (< BLR 177 bid ‘call, announce’), as well as kiiyé ‘besmear, polish; o-ntiiyé ‘mush-
room (sp.), and i-pfiiyé ‘flea’ for which no protoform is available.

18. Many “exceptions” exist to this conditioning environment, that is, PB *c in C, also shows
MUR in Ngwi.
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a nativization strategy, there are several Ngwi seemingly native words with /s/ fol-
lowed by /u/ (e.g., 0-siiy ‘meat’ < BLR 3778 *cuni ‘meat, flesh), sii < BLR 9826 *i-cu-
¢ ‘1pL’) which speak against this hypothesis. It is much harder (if not impossible)
to exclude with certainty the possibility that e-fiiu is not a borrowing from Lwel [5-
fii. If Ngwi speakers had borrowed this word from Lwel speakers, they must have
done so at a time when Lwel had not shortened CVV stems historically derived
from *CVCV stems to CV, i.e., *cigl > fuitr > fii. Otherwise, it would be impossible
to account for the HL tone pattern on é-fiiu considering that the present-day Lwel
form has a H tone only, at least based on the only available phonological account
of Khang Levy (1979). The same reasoning holds for @-mfiiu ‘mouse’ if this word
had been borrowed from Lwel or Ding, the loan event must be old, due to the
fact that apparently both languages shortened an erstwhile form formally equiv-
alent to Nzadi mpiiu to mpui. That @-mfui is a borrowing from Nzadi m-puii is
unlikely due to the presence of a prenasalized fricative /mf/ in Ngwi instead of the
expected Nzadi /mp/. In Ngwi, noun roots and stems with an initial /mp/, /mf/,
and even /mpf/ followed by /u/ are all attested in native words, e.g., m-pily ‘skins’
(< BLR *pd5cd), @-mpun ‘eagle’ (< BLR 2657 *pdngd), @-mfir land turtle’ (< BLR
2108 *kadd), @-mfir ‘bird’ (< BLR 3962 *pudu), m-pfiin ‘stomachs’ (< BLR 1545
*kundu), m-pfiir ‘doors’ (< BLR 5467 *kiik ‘cover’). This makes it unlikely that the
word for ‘mouse’ got borrowed from Nzadi as m-puti and was then nativized to @-
mfilu, first because native Ngwi words attest both /mp/ and /mf/ followed by /u/,
and second because of Bantu Spirantization (Schadeberg 1995; Bostoen 2008).
This sound change, which transforms stops into fricatives or affricates when they
are followed by reflexes of PB *i and *u, happened only very occasionally in the
history of Ngwi and yielded /pf/, not /f/, e.g., 0-pfiin ‘burial’ (< BLR 2125 *ktind ‘to
bury’), é-pfily ‘calabash’ (< BLR 5395 *gutu), o-pfily ‘fart’ (< BLR 3959 *pudi). Mov-
ing on to @-ndz3), the only feature which seems to exclude borrowing is the HL
tone pattern on the Ngwi reflex of BLR 1607 *jogu ‘elephant’ As discussed earlier
on in this section and in Section 3.3, PB LL noun stems evolved into HL in Ngwi,
see e.g., i-lar ‘promise’ < BLR 814 *dago, é-Iéx ‘weaver bird’< BLR goo *dege, i-
péar ‘shoulder’ < BLR 2433 *péga in (10), but also é ki ‘leg’ < BLR 1490 *gtdd, 0-
liii: “bitterness’ < BLR 1168 *ddd. On the other hand, borrowed words with a LL
tone pattern are preserved as such, see examples in (11). While tonal nativization
cannot be excluded with certainty, we do not have any examples of this alleged
phenomenon in our database.

When it comes to liia ‘vomit, the formal similarity of the Ngwi reflex with its
Nzadi and Ding cognates 0-lwd and 0-lwd respectively is striking. We have evi-
dence that elsewhere in Ngwi, sequences of two vowel nuclei such as /u/ and
/a/ as in lia ‘vomit’ arose, among others, from the reanalysis of diphthongs into
sequences of two full vowels (see Pacchiarotti, Maselli & Bostoen 2021 for syn-
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chronic phonological evidence in favor of this analysis). This process affected
words which lost a consonant in C, position. In these contexts, whenever a long
vowel was created, it then broke into a diphthong which in turn crystallized into a
sequence of two vowel nuclei, e.g., BLR 6882 *jobé > dzod > dzwd > @-dzud, BLR
893 *ndédé ‘white man’ > ndéé > ndyé > o0-ndié. Two vowel nuclei were also cre-
ated off of historical *CVV, e.g., 0-kiid ‘salt’ < BLR 1521 *gta, @-mviid ‘dog’ < BLR
282 *bda. While these data do not exclude the possibility that Ngwi liia ‘vomit’
might be a borrowing from either Nzadi 0-lwd and Ding o-lwd where the diph-
thong was reanalyzed as a sequence of two vowels, they do not offer evidence in
support of the borrowing hypothesis either. This is because the process described
above happened consistently in the history of Ngwi to words which underwent
(irregular) loss of a PB C,, namely *b, *d, *c, and *j.

Lastly, @-nkidnkid “paternal aunt’ is also a difficult case. At first sight, it seems
unlikely that the Ngwi form might have been borrowed from one of its three cog-
nate forms in Lwel, Nzadi, and Ding. In all three languages, reflexes of BLR 1685
*kaaka ‘grandparent’ are regular in that: (i) they have zero as a reflex of PWCB
*k in C,; and (ii) they preserve the LH tone pattern of the reconstruction. The
Ngwi reflex nkidnkid is a full reduplication of BLR 1685 *kaakd with a fossilized
historical class 9 homorganic nasal noun class prefix N- reanalyzed as part of the
simple noun stem. We have evidence that whenever a long vowel [a:] was cre-
ated in earlier stages of Ngwi due to the loss of a C, consonant in the language,
it underwent palatal on-glide diphthongization and became /ya/. This diphthong
in turn was reanalyzed as a sequence of two vowel nuclei as discussed in the pre-
ceding paragraph, e.g., *kaaka > kaad >kad> kyd >kid. Similar examples are: BLR
1662 *kada ‘charcoal’ > i-kia, BLR 1294 *gada ‘fingernail’ > é-kia, BLR 406 cada
‘feather’ > é-sia, BLR 1557 *jada ‘rubbish heap’ > @-dzia, BLR 1555 *jada ‘hunger’
> @-ndzia. However, the HH tone pattern of @-nkidnkia is irregular and could
indeed point towards borrowing. In Ngwi, *LH as in BLR 1685 *kaaka is usually
preserved, cf. BLR 2634 *pdgi ‘pot’ > @-mpiik in (10), or BLR 4570 *bd6 ‘swart,
pimple’ > e-buii. Nevertheless, suprasegmental MUR are also common in Ngwi
and not only for reflexes of reconstructed *LH nouns (see Philippson 1999 for a
discussion of what he calls tonal double reflexes in Bantu languages). If we posit
that @-ykidykid was borrowed from Nzadi, Lwel, or Ding, it must have been bor-
rowed with the LH tone pattern and then have shifted to HH. The fact that the
noun stem was fully reduplicated might have played a role in the development
of an irregular tone pattern. The only other fully reduplicated noun stem in our
database is i-ykiankia ‘crow’ which has an unusual LLLL tone pattern.’” What-

19. Partial stem reduplication is much more common in Ngwi. In this type of reduplication,
the first syllable of the simple noun stem is reduplicated and preserves its tone.
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ever the case might be, while the possibility of borrowing cannot be excluded for
O-ykidykid, it is also possible that this word might have been created language
internally, by analogy with noun stems which lost a consonant in word medial
position and were reconstructed with *a in both V, and V, positions such as BLR
1662 *kada ‘charcoal’ > i kia.

As we have shown in this section, most zero reflexes of PWCB *k in Ngwi
cannot be explained by resorting to borrowing from neighboring languages. This
of course does not mean that no lexical item displaying MUR in our dataset can
be explained via borrowing. But at least in Ngwi, borrowing does not serve as an
explanation for several of the words with a zero reflex of PWCB *kin C,.

4. Discussion

By looking at the evolutions of PWCB *k in C, discussed in Sections 3.1-3.2 and
the argumentation in Sections 3.3-3.4, it is hard to maintain the Neogrammar-
ian view of pervasive regularity in sound change. The MUR in Map 1, sometimes
up to three for one and the same proto-sound, do not have different phonolog-
ical or grammatical conditionings. In other words, it is impossible to provide a
Neogrammarian explanation for their synchronic co-occurrence as the outcome
of a single PWCB phoneme. In earlier Bantu scholarship, this kind of double
(or more) consonant reflexes were accounted for either by positing the existence
of two series of PB consonants (cf. Van Leynseele & Stewart 1980; Gerhardt
1986; Hedinger 1987; Bancel 1988; Stewart 1989, 1993) or by supposing that the
original environment conditioning the split of a single reconstructed consonant
became synchronically opaque (e.g., Guthrie 1967:58; Bachmann 1989; Miehe
1989; Blanchon 1991; Janssens 1991, 1993). Although they advocated for two mutu-
ally exclusive diachronic accounts to explain divergent synchronic reflexes, i.e.,
phonemic merger vs. phonemic split, scholars of both convictions ardently stick
to the Neogrammarian hypothesis. They failed to admit that irregularity in sound
change can occur under specific sociocultural circumstances without necessarily
jeopardizing the use of the Comparative Method as such for reconstructing lin-
guistic prehistory. Our study of MUR of PWCB *k in C, shows that irregular
sound change is the rule, not the exception. As Map 1 shows, WCB languages hav-
ing a unicolored pie chart, i.e., only one unconditioned reflex of PWCB *k in C,,
are rare. This pervasiveness of MUR urges us to accept irregular sound change
as a historical-linguistic reality and to search for underlying historical sociocul-
tural scenarios which may account for this synchronic outcome. In this section,
we consider two traditional explanations that fall within the broad paradigm of
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language contact, but in structurally different ways. In Section 4.1, we consider
lexical diffusion, which is traditionally seen as contact-induced innovation within
a speech community. In Section 4.2, we assess substrate influence, which is tradi-
tionally seen as an external contact-induced influence on a community’s language
through the inclusion of foreign speakers shifting to that language. In Section 4.3,
we argue that these two accounts are not necessarily mutually exclusive and that
the prehistoric linguistic landscape of Bantu-speaking Africa was possibly so mul-
tilingual that distinguishing contact between speakers from one and the same
community from contact between speakers of different speech communities pre-
sumes a too neat one-to-one correspondence between linguistically defined units
(i.e., languages) and socially defined units (i.e., peoples). In Section 4.4, we dis-
cuss interdisciplinary evidence suggesting that the history of Bantu languages is
not tree-like but rather stratified, consisting of multiple layers of migratory events
over time. We suggest that MUR could also be a result of this historical composi-
tion.

4.1 Lexical diffusion

Based on empirical evidence from several sound changes in Philadelphian Eng-
lish, Labov (1981) argues that two types of sound change can coexist at different
levels within a variety. Low-level output changes such as raising, lowering,
fronting and backing tend to show Neogrammarian regularity, that is, sound
change is phonetically gradual in that it procedes in imperceptible increments
and lexically abrupt in that it affects all lexical items at once. On the other hand,
more abstract phonological changes such as vowel split show ongoing lexical
diffusion type of change, that is, sound change is phonetically abrupt but lexi-
cally gradual. Labov (1981) claims that sound changes such as the split of a long
vowel into a short and a long raised one are abstract in the sense that they often
involve a whole set of phonetic features for their realization (such as length,
height, fronting, directions and contours of glides, etc.). In the case of consonantal
changes, lexical diffusion appears to be common in changes of place of articula-
tion, while changes in manner of articulation would usually display Neogram-
marian regularity (Labov 1981: 302-303). However, it seems to us that changes in
manner of articulation also involve numerous subchanges, for example a differ-
ent position of the velum, a different constriction of the oral cavity to produce a
different degree of aperture, movements of the glottis, etc. Although certain stud-
ies did indeed show that shifts in place of articulation tend to spread gradually
through the lexicon (cf. Kinkade 1973; Li 1982), several others provided evidence
for the sensitivity of lenitions, which involve a shift in mode of articulation, to
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lexical diffusion conditioned by frequency (cf. Phillips 1984; Bybee 2001, 2002;
Phillips 2006; cited in Garrett 2015).

In the case of the evolutions of PWCB *k in C,, a change such as *k > 5,
implies a set of subchanges in manner of articulation, place of articulation, voic-
ing and duration. Since many subsystems are affected by the innovation, one
would expect to find lexical diffusion type of change, where not all /k/ in a given
language have become /g/ yet, a snapshot of sound change caught in the process
of happening. In languages where all /k/ became some sort of fricative and then
some fricatives became zero, we also capture an ongoing second cycle of change.
For Labov (1999: 542), the deletion of obstruents would be a typical instance of a
lexical diffusion type of sound change, along with the shortening and lengthening
of segments, diphthongization of mid and low vowels, the metathesis of liquids
and stops, and consonant changes in place of articulation. Such sound changes
would result from “the abrupt substitution of one phoneme for another in words
that contain that phoneme. The older and newer forms of the word will usually
differ by several phonetic features. This process is most characteristic of the late
stages of an internal change that has been differentiated by lexical and grammati-
cal conditioning, has developed a high degree of social awareness, or shows bor-
rowings from other systems (“change from above”)” (Labov 1999:542). The lexical
diffusion type of change contrasts with regular sound change “resulting from a
gradual transformation of a single phonetic feature of a phoneme in a continuous
phonetic space” (Labov 1999: 542). This type of “change from below” usually hap-
pens in the early stages of a change within the system, without any kind of condi-
tioning or social awareness. Vowel shifts in place of articulation, diphthongization
of high vowels, consonant changes in manner of articulation, vocalization of lig-
uids and deletion of glides and shwa would typically fit into this category.

Unfortunately, our study cannot take into account any sociolinguistic vari-
ables, such as age, sex, social status, etc., which might have influenced the exis-
tence of MUR of PWCB *k in different present-day WCB languages, because
we are dealing with sound changes for which no empirical historical evidence is
available. However, it is striking that the initial sound shift which we take as a
point of departure, i.e., the merger of PB *g and *k, was fully regular and affected
the entire lexicon of PWCB to the extent that it can be considered diagnostic for
the genealogical unity of this Bantu branch (Pacchiarotti & Bostoen 2020). Inter-
vocalically, WCB languages manifest no trace whatsoever of PB *g as distinct from
PB *k.”* The shift from PB *g to PWBC *k required the change of a single pho-

20. Ananonymous reviewer points out that in the Nzadi B865 grammar by Crane, Hyman and
Tumuku (2011), one reads “as with the other stops, *k remained k in C, position, while *g alter-
natively devoiced (very rarely) or disappeared (much more common)” (Crane et al. 2011:261).
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netic feature, i.e., voicing. However, all later transformations of PWCB *k, i.e.,
fricativization and deletion, were phonetically much more complex in that they
required the mutation of several phonetic features at once. These further sound
changes might have been more prone to lexical irregularity in the sense that word
frequency could have played a role in whether a lexical item was affected by the
innovation or not.

The fact that certain MUR patterns, such as k/@ and k/dorsal fricative(/@),
are geographically clustered and neighboring languages manifest variable ratios
in the lexical distribution of certain reflexes suggests that the diffusion of a given
phonological innovation across the lexicon did not only happen within a given
speech community. Conceivably, it also spilled over to neighboring communities
speaking closely related varieties. In this process, sometimes called dialect bor-
rowing, it is difficult to say whether a phonological innovation expands because
words having undergone it are copied from a more innovative variety into a
more conservative one (Thomason 2007: 43), or rather due to the spread of a
(more prestigious) pronunciation norm (Campbell 1998:191). In any event, the
pervasivennes of MUR across WCB and the geographical clustering of certain
specific MUR patterns seem to indicate that after the initial expansion of WCB,
interaction between closely related varieties gradually intensified and stimulated
sociolinguistic processes such as dialect borrowing leading to the uneven contact-
induced spread of further evolutions of PWCB *k. This phenomenon affected
only a part of the speech community and only a portion of the lexicon. The inno-
vation of PWCB *k therefore appears to have proceeded “in a quasi-wavelike fash-
ion along the social and geographic dimensions of the speech community, and
through the linguistic system itself” (Harrison 2003: 220).

4.2 Substrate influence

While the geographic distribution of specific MUR patterns points to language
contact processes such as lexical diffusion and dialect borrowing, the geographic

Then, the following examples are given: BLR 2433 *péga ‘shoulder’> i-pek, BLR 1248 *dug ‘pad-
dle’ > 0-dwd, BLR 1621 *jogd ‘groundnut’ > e-dzuu, BLR 3423 *jigu ‘hear’ > o-zwd. However,
the claim that PB *k in C, position remained /k/ is not supported by any data in Crane et al.
(2011). Rather, all reflexes of PB *k in C, found in Crane, Hyman and Tukumu (2011: 258-260)
show that PB *k in C, became zero: BLR 3536 *joka > 0-dzwd ‘snake}, BLR 1044 *ditk > o dzya,
BLR 5304 *b6kd > e-bvilu ‘fish (sp.), BLR 67 *bdk > 0-bda ‘get’ As can be seen from the 66 cog-
nate sets in Pacchiarotti and Bostoen (2020:175-189), while most PB *k (and *g) in C, became
zero in Nzadi, some were retained as /k/, e.g. BLR 429 *cakod ‘to weed’ > 0-sakul and BLR 2433
*péga 'shoulder' > i-pek. Thus, the Nzadi data offers evidence in support of the merger of PB *k
and *g to /k/ in both C, and C, at PWCB level.
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clustering of certain specific reflexes of PWCB *k, whether part of a series of MUR
or not, could also be the outcome of another type of contact-induced change.
As we argued in Section 3.2, the current-day geographic distribution of fricative
reflexes of PWCB *k, especially in the northwestern part of the WCB domain,
where B40-Byo belonging to different generalogical subgroups are in contact, can
best be accounted for as an areal feature. Perhaps the scattered presence of frica-
tive reflexes of PWCB *k throughout WCB, including the homeland area (i.e.,
in Ngwi B861), could be considered as parallel innovations with an areal bias.
Outside of the northwestern corner of the Bantu-speaking area (i.e., Cameroon,
Gabon, the Republic of the Congo, and the DRC)), fricative reflexes of PB *k and
*g — whether velar [x]/[y], uvular [¥] or glottal [h] — are rare, as can be seen from
the maps in Guthrie (1967: 74-75).

In the northwestern part of the Bantu domain, apart from WCB, they are
attested in several of Guthrie’s Bio-30 languages from Gabon, which belong to
the North-Western Bantu (NWB) branches (cf. Grollemund et al. 2015) and are
spoken in close proximity of Guthrie’s B4o-60 WCB languages. In Bio and B3o,
[y] occurs as an intervocalic reflex of PB *k and *g (cf. van der Veen 1991, 2003;
Mouguiama-Daouda & van der Veen 2005:110). In B20, [y] is the only velar frica-
tive sporadically attested (in less than ten words in each of the following vari-
eties) as the phonetic realization of /g/ in Ntumbade B22d, Wumbvu B24, Siwu
B202, Saké B2s1, and Ndasa B20o1 (see Mokrani 2016:189, 263, 320, 381, 389). Velar
and glottal fricatives ([y] and [h] respectively) as reflexes of PB *k and *g are
also attested in North-Western Bantu (NWB) languages spoken in Cameroon,
e.g., Bubi A31 and Bafia As3 (Janssens 1993:25 and ff., 144 and ff.). Within the
Central-Western Bantu (CWB) branch (cf. Grollemund et al. 2015), the voiced
velar fricative is attested in some varieties of Mboshi C25 spoken in the Repub-
lic of the Congo (i.e., Akwa, Koyo, Mboko, and Ngare), where [y] is the phonetic
realization of /g/ intervocalically, while in other varieties [y] is realized as zero
(Ndongo Ibara 2000: 40), and the Sakata cluster C34 in the DRC (cf. De Witte
1955: 81-141). These two CWB languages border with WCB varieties. Otherwise,
fricative reflexes of PB *k and *g are absent from CWB languages (cf. Grégoire
2003), except maybe for Guthrie’s Zone C languages spoken by hunter-gatherer
communities. According to Motingea Mangulu (2021), *k >x > h > ? >@ would
be a feature shared by the so-called “Pygmy” languages from the Central Congo
Basin. This claim needs further documentation and research.

Considering that: (i) NWB, CWB, and WCB are different branches of the
Bantu language family tree; and (ii) dorsal fricatives are attested in a scattered
fashion in these branches, it is impossible to posit their development as a single
innovation which happened at an ancestral node uniting these three western
branches before they split off. Nevertheless, given the overall rarity of fricatives
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as reflexes of PB *k and *g outside of the northwestern Bantu-speaking area and
their reported occurrence in several hunter-gatherer Bantu languages, their rela-
tively high frequency within WCB (especially in the northwestern part), as well
as NWB and CWB immediately bordering them, could be considered an areal
feature originating in substrate influence from no longer spoken non-Bantu lan-
guages of extinct autochthonous hunter-gatherer groups. This hypothesis cannot
be substantiated from a linguistic point of view, as no descendants of the lan-
guages spoken by Central African hunter-gatherers before they shifted to Bantu
languages have survived the ravages of time. However, several genetic studies
have shown that ancestral Bantu speakers did admix with indigenous groups and
that this exogamy was biased towards the integration of hunter-gatherer women
into the communities of Bantu-speaking settlers (Destro-Bisol et al. 2004; Wood
et al. 2005; Quintana-Murci et al. 2008; Batini et al. 2010; Verdu et al. 2013; Patin
et al. 2014, 2017). Although ethnographic data on such mixed marriages are largely
missing — let alone historical data (cf. Bahuchet 2012:36), children of double
descent probably grew in the Bantu-speaking village of their father, while also
acquiring the non-Bantu language of their mother. Such intermarriages not only
led to the cohabitation of men and women speaking different and unrelated lan-
guages, but also generated bilingual children. Depending on the number of speak-
ers and speech communities involved and the social hierarchies ruling between
them, this bi/multilingualism may have continued in the society during several
generations, possibly with complementary functions for the different languages.
When this stable bi/multilingualism eventually collapsed, it resulted in complete
language shift towards the dominant Bantu language and in the death of the orig-
inal non-Bantu language(s) of the mothers, at least within that specific speech
community (cf. Winford 2003:27). Contact-induced phonological change hap-
pens more readily in the case of language shift under the imposition of the sound
system of the original language (Van Coetsem 1988; Winford 2003:377) than in
situations of superficial contact between communities without widespread bilin-
gualism (Winford 2003:55). In this regard, it is not unlikely that the geographical
clustering of dorsal fricatives (whether or not as reflexes of PB *k and/or *g) in
the northwestern Bantu languages of the Central African rainforest is indeed an
areal feature that rose as a parallel innovation through substrate influence. This
hypothesis finds partial support in a recent genetic study targeting DRC individ-
uals speaking WCB varieties addressed in this article. As discussed in Section 3.2
and shown in Map 1, dorsal fricatives are pervasive in the northwestern part of
the WCB domain, where they are found in the Nzebi-Teke West (B50+B73b-c),
Mbete (B60), and the KLC B4o languages. Fortes-Lima et al. (2021) show that
amongst the sampled populations, individuals speaking Nzebi Bs2, Shira B41, and
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Punu B43 show high degrees of genetic admixture with western rainforest hunter-
gatherer groups.*'

4.3 Intrinsic multilingualism as the norm

It is clear from Sections 4.1 and 4.2 that the pervasiveness of irregular sound
change in Bantu-speaking Central Africa is to a large extent determined by the
region’s specific “ecology of language evolution” (Mufwene 2001), namely the
impact of social factors in particular and extra-linguistic factors more generally.
It has long been acknowledged that linguistic change is inevitably speaker-based
and that communal languages are only abstract extrapolations from idiolects (cf.
Milroy 1992). However, in Central Africa, even what are commonly considered to
be distinct (Bantu) languages are mostly abstract - not to say artificial - extrap-
olations or consolidations of very time-specific and often outsider intepretations
of complex linguistic realities. Inventories of African languages and glossonyms
mostly date back to the time of European colonialism and are often based on
the wrong assumption that socially or ethnically defined groups speak distinct
languages (cf. Fabian 1986; Van de Velde 1999). Very often one and the same
language was spoken by different social groups, such as Tutsi and Hutu in the
precolonial kingdoms of Rwanda and Burundi (whose languages can actually
also be considered as regiolectal varieties), while large precolonial polities, such
as the Kongo kingdom, were multilingual (cf. Mufwene 2001:178; Bostoen & de
Schryver 2018b). As a matter of fact, multilingualism was and continues to be the
rule rather than the exception in (Bantu-speaking) Africa, as Schadeberg recog-
nizes: “Bantu speakers have long lived in a multilingual continuum, where many
speakers master not just their own variety of speech but also those of their neigh-
bours. Linguistic differentiation and convergence are actively pursued, one serv-
ing to establish distinct group identities, the other one to forge alliances and to
foster good neighborship. The almost wilful selective adoption of new features is
facilitated by structural similarities between Bantu languages” (2003:158).

Such a situation of “prolonged socio-economic intercourse amongst small-
scale (genetically related) linguistic communities” is exactly what Harrison
(2003:230 ff.) considers to be a great adversary to the Comparative Method,
because it makes contact-induced transfers between languages undetectable,
especially if there has been a massive diffusion of lexical items across a multilin-
gual domain. With reference to the linguistic landscape of New Caledonia, Grace

21. On the other hand, speech communities in the WCB homeland such as Ngwi which also
show dorsal fricatives manifest low degrees of admixture with documented western rainforest
hunter-gatherer groups.
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(1996) argues in the same vein that regularity of sound change depends on par-
ticular sociocultural monolingual conditions, which are rather specific to Europe
in recent history, i.e., a perfect overlap between the linguistic communities and
linguistically defined languages or dialects. In linguistic communities where mul-
tilingualism is the norm, a linguistic repertoire includes resources from several
languages. In pre-colonial times, there were probably no communities defined on
the basis of one language in New Caledonia. Even though one language was spo-
ken in more than one village, there was probably no sense of community among
those villages speaking that same language. Grace hypothesizes that “the aber-
rancy (which is to say the relative intractability by the Comparative Method) of
the languages of southern New Caledonia comes precisely from such a lack of cor-
respondence between the languages themselves and the associated linguistically
relevant communities” (1996: 175). Absolutely regular sound change would rather
be surprising in a context in which “linguistically relevant communities (net-
works of intercommunicating speakers) fail to correspond to what according to
strictly linguistic criteria are individual languages (or dialects)” (Grace 1996:175).

When multilingualism is the norm, languages are constantly in contact and
boundaries between languages - if existent at all — are necessarily highly fluid.
Under such circumstances, it is rather hard to distinguish between lexical diffu-
sion as a contact-induced process within a speech community and substrate influ-
ence as the outcome of language contact between distinct speech communties.
The opposition between language-internal and language-external becomes rather
fuzzy and communal norms with regard to pronunciation and ongoing sound
change are rather liberal. In the absence of a notion of “correct” or in-group-
specific articulation, synchronic phonological variability eventually resulting in
irregular sound change is to be expected. Under such conditions, the Comparative
Method loses effectiveness, especially when it comes to defining subgroups based
diagnostic shared innovations. However, it does not become entirely disfunc-
tional. It contributes to identifying regular patterns in irregular sound change
and undoing them for the sake of linguistic reconstruction. One such example
are reconstructed forms manifesting phonological variability in the BLR database.
Reconstructions with the same meaning but slightly different forms, such as
BLR 2568 *pigo ‘kidney’ vs. BLR 2587 *pijo ‘kidney’ vs. BLR 6234 *piko ‘kidney,
are known in historical Bantu studies as “osculant” (Guthrie 1962, 1967). Some-
times a more thorough knowledge of certain sound changes allows one to reduce
phonologically osculant reconstructions to a single proto-form (cf. Bostoen 2001;
Ricquier & Bostoen 2008). However, very often osculant reconstructions need to
be maintained as they are, because sound correspondences between Bantu lan-
guages turn out to be not fully regular and systematic. In such cases, osculance
points either to a prehistoric language contact event (Bostoen & Bastin 2016) or
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to a sound change that started off but did not affect the whole lexicon of an ances-
tral Bantu language (see Section 4.1). The fact that certain sound changes were
not fully systematic across all relevant lexical items explains why sound corre-
spondences between present-day Bantu languages can often not be reduced to
a single proto-form from which all present-day reflexes can be derived through
Neogrammarian-like sound change.

4.4 Spread-over-spread events in Bantu language history

Current-day Bantu languages are commonly seen as descending directly from the
ancestral languages of the first Bantu-speaking settlers in a given region. Likewise,
language phylogenies of current-day Bantu languages are interpreted as reflect-
ing the original migration of Bantu speech communities (cf. Currie et al. 2013;
Grollemund et al. 2015). Although migrating Bantu speakers definitely spread
their languages from the Bantu homeland in the Cameroonian-Nigerian border-
land to Eastern and Southern Africa, their present-day geographic distribution
does not necessarily reflect the original migration of Bantu speech communi-
ties. Analyses of human Y-chromosomal DNA from modern-day Bantu speak-
ers indicate that several expansion phases succeeded each other, obliterating any
possible founder event and camouflaging the genetic signature of the first migra-
tion (see, for instance, de Filippo et al. 2011; Pour, Plaster & Bradman 2013).
Archaeological data also encourage us to adopt a spread-over-spread model for
Bantu language history rather than reconstruct the dispersal of Bantu speakers
and their languages as a single, long-term, continuous macroevent. Seidensticker
et al. (2021), for instance, argue that two periods of more intense human activity
are separated in the entire Congo rainforest by a population collapse between
400 and 600 CE followed by major resettlement centuries later. A similar discon-
nection between Early and Late Iron Age, especially in terms of pottery produc-
tion, has been observed in the archaeological record of Bantu-speaking Southern
Africa (cf. Mitchell & Whitelaw 2005; Huffman 2007; Mitchell 2013; Schoeman
2013; Loftus, Mitchell & Ramsey 2019). Such spread-over-spread events must have
led to recurrent instances of Bantu-internal language shift, i.e., communities that
abandon their ancestral Bantu language in favor of another (socially more suc-
cessful) Bantu language (cf. Bostoen 2018). Today, this sociolinguistic process is
known to be one of the principal causes of language death in Central Africa and
elsewhere and must also have been common in prehistoric times. Attempts to dis-
entangle successive strata of Bantu language history have been rare (cf. Mohlig
1977, 1979, 1981a, 1981b; Masele & Nurse 2003; Bostoen 2007). Moreover, their
implications for the historical linguistic method have never been fully assessed.
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We believe that apart from synchronic multilingualism, which has been char-
acteristic of Bantu speech communities through time, diachronic spread-over-
spread events as the ones discussed above contributed to the emergence of
pervasive MUR patterns in most present-day WCB languages. The fact that irreg-
ularity of sound change is so common in WCB languages may indicate that rather
than having evolved from a single ancestral language, these varieties might be
the complex product of multiple superimposed historical layers (cf. Mohlig 1977,
1979, 19813, 1981b). In Section 3.3, we showed that PWCB *k has /¥/ and /@/ as
reflexes in Ngwi. Possibly, the words which have a zero reflex (distributionally less
common) belong to a now extinct language from an earlier spread-over-spread
event. In that language, PB *k and *g evolved to zero. When its speakers shifted
to ancestral Ngwi, which had /x/ as the regular reflex of PWCB *k, they may have
retained a core of their ancestral vocabulary in which PB *k and *g had become
zero. Even if such a scenario is hard - not to say impossible - to substantiate in
the absence of historical language evidence, it ties in quite well with the fact that
@ is the predominant reflex of PWCB *k in the other languages of the wider WCB
homeland and with what we know about the chronology of sound changes in
that area. Although we cannot date the loss of intervocalic consonants, we know
that this loss is older than other common diachronic sound changes such as final
vowel loss. Likewise, elsewhere in WCB, small portions of words with minor-
ity reflexes of PWCB *k could also be relics of ancestral languages that became
extinct as the outcome of Bantu-internal language shift.

5. Conclusions

In this article we presented the first case study of multiple unconditioned reflexes
(MUR) of one and the same proto-sound (PWCB *k in C)) in a well established
Bantu branch (WCB). This study yields several conclusions that are significant
not only for the diachrony of this major Bantu branch, but also for African histor-
ical linguistics more generally.

First of all, we proposed an evidence-based alternative solution to a long-
standing problem within Bantu/Niger-Congo historical linguistics, i.e., the so-
called “double (consonantal) reflexes” We sought an explanation for the fact that
certain PB consonants have two or more reflexes without a clear phonological
conditioning in several northwestern Bantu languages outside of the two scenar-
ios that have been traditionally debated, i.e., phonemic merger vs. phonemic split.
In line with similar studies of pervasive irregularity in sound change in other parts
of the world, we argued for a third explanation, i.e., the acceptance of irregular
sound correspondences as the expected outcome of the specific sociocultural cir-
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cumstances in which Bantu speech communities developed after the large-scale
expansion of the Bantu languages. Irregularity does not need to be “resolved” by
assuming ancient phonemic contrasts or latent conditionings that were lost. Quite
the opposite, it should be embraced as an indicator of intensive language con-
tact and linguistic stratification in the linguistic prehistory of Bantu speech com-
munities. Widespread multilingualism in Bantu-speaking Central Africa and the
absence of a one-to-one overlap between linguistically and socially defined units
make irregular sound change the expected outcome. Through the case study of
MUR in WCB, we provided empirical evidence to place Bantu irregular sound
change within the broader discussion of irregularity in Neogrammarian sound
change across different language families (see most notably Durie & Ross 1996
and chapters therein).?

Second, within this deeply-rooted multilingual environment without well-
established linguistic “identities”, we argued that lexical diffusion or the irregular
spread of sound change word by word instead of phoneme by phoneme might be
one of the language contact scenarios that (partially) explains the MUR of PWCB
*k. We showed that in contrast to the initial merger of PB *g and *k, the subse-
quent evolutions of PWCB *k rarely affected all targetable items in the lexicon of
WCB daughter languages. In the absence of a clear-cut phonological or morpho-
logical conditioning, the gradual spread of these sound shifts through the lexicon
is a plausible scenario to account for the two or more reflexes of PWCB *k in C,
in most present-day WCB languages. Lenitions such as fricativization or complete
loss involve the mutation of several phonetic features at once and are known to
be more sensitive to lexical irregularity in the world’s languages. Unfortunately, we
miss data on precolonial sociolinguistic factors which may have inhibited the full
spread of fricativization and/or deletion of PWCB *k in C, through the lexicon of
the innovative WCB languages. Nonetheless, the geographic distribution of frica-
tive reflexes of PWCB *k emerging from the case study in Section 3 does suggest
that contact between closely related WCB varieties played a role in the diffusion
of these sounds.

22. An anonymous reviewer wonders whether with this statement we claim or imply that
whenever we observe regular sound change in a given language family throughout the world,
we should infer that the regularity is due to absence of multilingualism and/or language contact.
The answer is no. For example, multilingualism is pervasive in Austronesian, a language family
where the Comparative Method has been successfully applied (Kikusawa 2015). Nevertheless,
while shared innovations have led to the identification of many undisputable subgroupings in
Austronesian, languages spoken in the west of the Austronesian area posit considerable prob-
lems in this respect (Kikusawa 2015: 662-667). This shows that the regularity in sound change
can serve for subclassification purposes in multilingual areas, but irregularity might coexist
with regularity, at least in some areas of the world.
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Third, given that velar and uvular fricatives are quite rare as reflexes of PB *k
and *g in Bantu, their concentration in certain zones of the WCB domain (and
elsewhere in the northwestern area) suggests that they may be an areal feature.
This is especially so in the northwestern part of WCB, where B4o-70 languages
belonging to different WCB subclades have been entertaining long-standing con-
tacts, but also closer to the WCB homeland, where several languages spoken in
the vicinity of the Kasai River have them. We speculated that fricative reflexes of
PB *k and *g in WCB (and elsewhere in NWB and CWB languages) might be
the outcome of substrate influence from no longer spoken languages of extinct
autochthonous hunter-gatherer groups, which already inhabited the region before
the first Bantu speakers arrived south of the Equatorial rainforest some two to
three millenia ago. This hypothesis finds only partial support in genetic studies on
WCB speech communities.

Fourth, we entertained the possibility that MUR might be the result of the
stratified non-tree-like history of the Bantu languages. Wilhelm Mohlig’s strati-
fication model finds support in recent interdisciplinary research suggesting that
the dispersal of Bantu speakers from their homeland in the present-day Nigeria-
Cameroon borderland throughout sub-Saharan Africa between approximately
5,000 and 1,500 years ago was a series of multiple migratory events through time.
In this scenario, populations and languages in a given area died out or moved else-
where and left relics which were then absorbed by a new spread event and so forth
successively. Each of these incorporated relic languages might have contributed
an unconditioned reflex to the incorporating language.

The take-home message we hope to leave with our readers is that the scenar-
ios presented in Section 4 to account for the sound change irregularity observed
in the West-Coastal Bantu region are not mutually exclusive. At present, we are
unable to say if one of these might have greater explanatory power compared to
others and we therefore consider them all as possible contributing factors to the
phenomenon of MUR in WCB.
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Appendix A. Cognate sets involving PB *k and *g not included in
Pacchiarotti & Bostoen (2020:175-189)

The following cognate sets are organized according to the conventions set out in Pacchiarotti
and Bostoen (2020: 6-7). They are ordered according to the BLR proto form number (lower to
higher) of which we believe they are a reflex. Each cognate set starts with the BLR proto form
index number, form and meaning, followed by the synchronic reflexes we could identify. Each
reflex is preceded by a bolded alphanumeric code denoting a specific variety and its source as
referenced in Appendix 2. Absence of a reflex in one of the languages listed in Appendix 2 could
mean that the language has a reflex of another protoform for a given concept or that we lack
data for that variety. We specify the meaning of reflexes only if they differ with respect to the
meaning(s) assigned to the corresponding protoform in the BLR 2/3 database. We mark high
tone as [4], low tone as [a], rising tone as [d], and falling tone as [4]. Absence of tone on a reflex
means that we found no tone in the original source. The reflexes of nominal and verbal proto-
forms may include a noun class prefix. We morphologically segmented this prefix only if we
could corroborate that the prefix is not synchronically fossilized on the simple noun stem.

BLR 69 *bdk4 ‘knife’ B42 di-bays, B43 di-bdys, Bso1Y bdkd, B61Y
baya, B62Z 0-bdyd, B63Y baha, By7aZ @-bdkd,
Hié6c¢ bddka.

BLR 198 *bik ‘to announce (a death)’ B43 i-biys ‘foresee’, B44 11-biys “foresee’, B72b

biol, B74Y bi> ‘cry out’, By7aZ biika ‘cry out’,
B77bX u-biya, B862X bik ‘call’, H111 bikd
‘foresee’, H16b bika ‘announce’, H16c¢ biikiila
‘announce the cause of a disease’, H16g bika ‘call,

name’.

BLR 200 *bitk ‘to put (away), bury, lay eggs’ B44 u-bitks, Hi11 biikd ‘leave, abandon’, H16a
biika ‘leave, abandon’ H16c biika ‘leave, abandon’,
H16g biika ‘leave, abandon’.

BLR 315 *bdg ‘plaster, dig foundations’ Bs52Z i1-bé:ka ‘dig (generic)’, B62Z 0-biiyd
‘plaster’, B81X 6-béka ‘plaster, rub on’, B86P buk
‘build a roof’.

BLR 320 *bdgf ‘squirrel’ B44 div-biiyu ‘squirrel (sp.)’, Bso1Y mbiikii, B52Y

mbiixid, B73bZ @-mbiiks ‘squirrel (sp.)’, B73c O-
mbiikii ‘squirrel (sp.)’, H16c li-biiuki, H16g li-
bitkii ‘squirrel (sp.)’, H31 @-phiikii ‘rat (gen.),
forest rat, squirrel’.


https://doi.org/10.1038%2Fsj.ejhg.5201408

[52]

Sara Pacchiarotti and Koen Bostoen

BLR 322 *bdgi ‘bundle’

BLR 327 *bduk ‘to wake up, rise up, go away, fly

away’

BLR 372 *bug ‘break, snap’

BLR 418 *cak ‘to desire, wish, search for’

BLR 423 *caka ‘thicket, bush-country’

BLR 427 *cakan ‘to play’

BLR 645 *cok ‘poke in, put in, prick with a point,
hide’
BLR 647 *cok4 ‘axe’

BLR 715 *cokf ‘hair (on head)’

BLR 822 *d4k4 ‘voice’ ~ BLR 823 *d4ka4 ‘affair,

word’

BLR 900 *dege ‘weaver bird’

B73c O-biiyi, B81X é-boké, B85FX é-big, B86P i-
b,
B73c vii: ‘escape’, B74Y ubviio ‘escape’, B77bX

ubviliiya ‘run away from’, H16g buuka ‘run away’.

B8ozX o-bwiika, B81Y buka, B821 ko-biiro, B83Z
bu ‘smash’, B87T kd-béd, B861X biiyé, Hi11
bukuna ‘cut’, H16a bitka, Hi6c¢ buiikiing ‘break in
two pieces’, H31 buikiina ‘break in two pieces’.
B61Y yo-saya ‘want’, B61Z 10-/d: ‘look for’, B62Z
o-saya ‘look for’, B63Y gi-saha ‘look for, want’,
B72b 35 ~ f35 ‘look for’, B73bZ 3-sdya ‘look for’,
B73c¢ ti-sdd ‘look for’, B74Y 1535 look for, B77bX
11-500 ‘look for’, B80zX d-sak ‘touch, feel around’,
B83Z 535 ‘look for’, H16b ku-saka ‘desire’, want.

B43 di-sdki ‘camp used during dry season’, B52Y
tsdk3 ‘bush’, B53Y tsdk3 ‘bush’, B74Y s33 ‘leaf,
B77aX @-sdki ‘leaf, B81X lé-sakd ‘leaf, H16g

nsaki ‘bush’.

B41 yu-sana, B43 u-sd:nd, B44 ti-sdysns ‘play, have
fun’, B73bZ 3-sdkdnd, B85eX nsdk ‘game’, B85FX
nsak ‘game’, B864V tsadk ‘game’, B865X osakan
‘play, have fun’, Hi11 sakana ‘play’, Hi6a sdkana
‘play, have fun’, H16g sakana ‘play’, H31 sakdna
‘play, have fun’.

B43 u-tsoks, Hi11 soka, H16b soka, H16g soka,
H31 s6ka ‘make something come out of a hole’.

Bs2Y tsdks ‘traditional axe’, B85FX sk, B86P sik,
B861X i-flid, B862X ki-fwd, B865X sik.

B43 di-tsiitss, Bs1X li-tsiiyi, B80zY le-sitk, B85bV
sy>k, B85FX Id-tso, BS6R la-swi, B8GY lit-swé,
B862X I5-fif, B863Y I6-tswi, B87, H111 nsuki,
Hi6a ntsiiki, H16b lusuki, H16c lu-siuki, H16g
lii-sitki, H31 li-suiki.

B72a nd3, B73bZ @-nddd ‘voice, language’,
B73bZ (@-nddyd ‘affair, problem’, B74Y nd33
‘affair, problem’, By7aZ n-ddkd ‘affair, speech’,
B8ozX nddk ‘affair, problem’, B85bT ndak
‘palaver’, B85dZ ndd ‘debate, problem’, B86Y nddd
‘debate, problem’, B862X n-dd ‘voice’, B865X

ndad ‘story, voice’.

B42 ndéki, B43 @-ndéki, Bso1Y ndéke, Bs1Z
ndéke, B52Y ndéké, B53Y ndéke, B73bZ @-lyéye,
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BLR 1106 *dogo ‘witchcraft’

BLR 1107 *d6go ‘thing’

BLR 1175 *dbgd ‘brother or sister (of the same

sex), relative, friend’

BLR 1178 *dok ‘to name’

BLR 1498 *gdg ‘be fitting, be sufficient’

BLR 1621 *ydg6 ‘groundnut’

BLR 1682 *kak ‘to tie up’

B73c @-l¢€, By7aX leke, B85aX ndeok, B85dZ ndi,
B85FX @-ndif, B861X é-Iék.

B43 n-doyu, Bso1Y n-ddy), Bs1Z ndiy), Bs2Z
ndix3, B53Y loyi, B74Y ndod, By7aX ki-loko, B821
i-16yi,” B822 i-I6¥0, B861X i-15%, H16a mu-loko,
H16b nloko, Hi16c nlodko ‘be under the effect of
witchcraft’, H16g nloko, H31 bu-I6ki.

Bs53X i-I6ho, B72b é-lid, B73bZ é-133, B74Y i-169,
By7aZ ki-13k).

B72a ndo ‘friend’, B73bZ i-ndiiwo ‘friendship,
comradeship’, B73¢ @-ndiiii “friend’, B74Y ndou
‘friend’, By7aX bi-nduki ‘friendship’, B77bX @-
nduui ‘friend’, B85aX nduk mpal ‘false friend’,
madluu ‘brother/sister in law’, B864W bd-ndug
‘friends’,24 H16b ndiiki ‘“friend, comrade’, H16g
nduki ‘friend’, H31 ndiki ‘friend’.

B42 ndilya ‘name (n.)’, Bs01Y loya, B51Z loya,
B61Y yoduya ‘tell’, B61Z yo-dwad ‘tell, say’, B62Z
o-duya ‘say’, B63Y gi-duxa ‘say’, B73c -, B74Y
ulond, B77bX di-lia, B80zX 0-ziika ‘call’, B83Z lo,
B85dZ ko-liiz, B86R odwa ‘announce’, B863Y
koliiz, B864X koluk, B87W kalu:, Hi11 luka,
Hi6a luka, H16b ltika, H16g litka, H31 likd.

B43 ti-yiiku ‘be used to’, B77bX u-kuya, B81Y
koka ‘be able’, B85dZ kokii: ‘be convenient’,
B85eW 1-kwdé ‘be sufficient’, B861X kiix ‘be
fitting’, B862X kwa ‘be sufficient’, B864X kokuk
‘befit, suit’, B87T kakuiut ‘be sufficient’, H16¢
diuika, H31 kidikd.

B81X nzokd ‘peanuts’, B82X n-joxii ‘groundnut’,
B821 é-dzurii, B86U ndzuu mbil ‘Bambara
groundnut’, B861X ¢é-yiix ‘peanut’, B864X lo-ziik
‘peanut’, B865X é-dzuu ‘groundnut’.

B43 u-ydya, B44 tiydys ‘obstruct, surround, block,
Bs52Y u-kaxa ‘be stuck’, B73c ti-kdkiiii, H16¢

23. In Mpe B821 and Nunu B822, /¥/ > [y] when followed or preceded by /i/. The same

allophony is observed by Stappers (1986: 3) for the neighboring North Boma B82X.

24. Ngong B864 might be a “mixed” or creoloid language strongly influenced by surrounding

varieties (see Pacchiarotti, Chousou-Polydouri & Bostoen 2019:191, footnote 13). Ngong

varieties such as B864W spoken in the same area as South-Western languages such as Pende

L11, Mbala H41, and Suku H32 manifest the voicing of /k/ in C2 position typical of these

South-Western varieties.
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BLR 1762 *kék ‘cut’
BLR 1901 *kék ‘to pull, to drag’

BLR 1903 *kdké ‘crust’

BLR 2111 *kiikam ‘to kneel’

BLR 2433 *pega ‘shoulder’

BLR 2513 *pika ‘slave’

BLR 2634 *pogi ‘pot’

BLR 2638 *puka ‘insect, bee, ant, caterpillar’

BLR 2825 *tég ‘to set (a trap)’

BLR 2911 *tigad ‘to remain’

BLR 2967 *tok ‘to boil up, bubble up’

BLR 3047 *tGg ‘bale out (water), draw (water)’

BLR 3169 *jdka ‘year, cultivation season, harvest’

kadka ‘to obstruct’, H16g kak ‘to obstruct’, H31
yi-kdkii ‘barrier, obstacle on the road’.

B43 ti-yéys, Hi16g kéka.

B43 i-ydyd, B73c kdd, B8ozX ok3k, B82X ki),
B822 kéxo, B83Z k3>, B85bV kysk, B864X k3kk,
Hié6a kéka, H16b koka, Hi6¢ kédkd, H16g kdka,
H31 kdka.

B43 diydys ‘crust (esp. on head)’, Hi16¢ khddko,
Hi6g koké.

B44 ti-fitkoma, B43 di-fiiys ‘misery, bad luck’ ~
B43 tfiikoma, B73c i-tsiikiini, B85dZ fitkdm,
B863Y fitkdm, B864X fiikdm, H111 fikama,

Haiéa fiikama, Hi6c¢ filiikdma, H16g fitkdma,
H31 fitkdmad.

B8ozX ipyak, B81X é-pécke, B821 i-péro, B85aX
pyak, B861X i-péax, B865X i-pék.

B42 mu-fiys, B43 mir-fiys, B44 miu-fiys, Bso1Y
Béya, B51Y véya, B52Z mii-vexa, B53Y Beéha,
B61Z 0-yéya, B85bV mpik, B85FX mpik, B864X
moyik, B865X mpik, H16a mvika, H16c mviika,
H31 m-phikd.

B8ozX mpwik, B821 mpuri, B822 mpiixd, B85bT
mpwuk ‘cooking pot’, B85eX mpfye é men, B85FX
mpoo ‘cooking pot’, B861X @-mpiix, B865X mpfyé
‘cooking pot’.

B73bZ mi-finik) ‘caterpillar (sp.)’, By3c mii-
pfiiikis ‘caterpillar (sp.)’, B862X pfok ‘biting ant’,
H16g nyiika ‘caterpillar’, H31 m-pfiliikd
‘caterpillar’.

Bs53Y téye, B85bT kulyak mwed, B85dZ kotr mwér,
B86U kii-Ié¢, B863Y kotr mbwér, B864X kiték
myét, B87T katéé.

B43 tisyd:ld, B44 tisyd:1s, B72a sil, B82X kj-siyara,
B83Z sydla, Hi11 saald, Hi6a sddla, H16c¢ syddla,
Hi6g sddla, H31 sddld.

B43 0i-r0y3, B44 u-r3y3, Bso1Y 1oy, B52Z 1i-15x),
B73c ii-t33, B74Y -t33, B77bX 1i-t00, B80zX 0-tdk,
B864X ki-t3k, H111 tokisa ‘make boil’, H16a
tokesa, H16g toka.

Bs501Y rékd ‘bale out water’, Bs1Z réka ‘fish a la
nasse’, B80zX d-titkuba, B861X t6x ‘draw water’.

B43 mw-d:ys ‘shoot from a banana tree’, B81X

mit-dka ‘year’, B82X mw-d:ra ‘year’, B87T mya-ak
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BLR 3171 *jaki ‘egg’

BLR 3291 *jégam ‘lean against’

BLR 3441 *jikad ‘dwell, be, sit, stay’

BLR 3444 *jiko ‘fireplace, country’

BLR 3445 *jikot ‘be satiated’

BLR 3525 *jog ‘bathe, wash, swim’

BLR 3528 *jéga ‘fear’

BLR 3536 *joka ‘snake, intestinal worm’

BLR 5333 *puko ‘burrow, cavern’

BLR 5428 *nuku ‘meat without bones’

BLR 5455 *tikd ‘banana Musa sp.”

‘manioc tuber’, H16a mw-aka ‘year, season’, H16¢

mwdaka ‘season’, H16g mwaakd former times’.

B43 dydki, Hi6c diiki, Hi6a dydki, H16b diaki,
H16g dyaki H31 diki.

B44 u-wékama, B83Z yemo:, B863Y yékdam, Hi11
yékama, H16a yékama, H16b yékama, H16c
yeekama, H16g yékdama, H31 yékdmd.

B42 utsayala, B43 mii-tsiya ‘autochthonous
person’, B44 ui-kdld, B52Y tsdxasla, B53Z utsaala,
B73bX d-dzadla, Hi11 zakala, Hi6a kdla, H16c
kddla, H16g kala, H31 lu-kééla ‘surroundings’.
B43 diku, B44 di-kii, B51Z diiku, B81X di-ike,
B73c 0-diki ‘fireplace’, Hi6¢ di-ziikii, H16g zikil,
H31 ziku.

B43 u-yiikuri, B44 t-wiikiru, B85bT kuyuur,
B85dZ ko-wiir, B85eX u-yiir, B85FX kd-wiir,
B861X yiio, B863Y ko-wiir, B864X ko-wiir, B865X
oziiur, B87W ka-wiir, H111 yukita, Hi16a
wiikuta, Hi6c yuukita, H31 yikitd.

B61Y yo-yoyo ‘swim’, B61Z no-y3y5 ‘wash’, B62Z
0-j3y3 ‘swim, drink’, B77bX u-y60 ‘wash oneself,
B80zX 0-zw3kdb, B85aY zokeeb ‘swim’, B861X jor
‘wash oneself, B862X jwa ‘swim’, B865X 0-zwd ‘to
bathe (intr.)’.

B61Y bvwoyo, B61Z o-viiw3, B62Y mvuoys, B72b
bis, B74Y biis, B77aZ bwik3, B77bX @-ngwo,
B8ozX vwok, B81X bj-3k), B821 burd, B87W

mway.
B41 @-poya ‘snake’, B42 nydyas ‘snake’, B43

D-noys ‘snake’, B44 D-ndys ‘snake’, B861X
@-ndsiia ‘snake’, B865X 0-dzwd ‘snake’, B87T
nysk ‘wormy’, H111 n-yéka ‘snake’, H16a nydka
‘snake’, H16b nyoka ‘snake’, H16¢ nyddoka ‘snake’,
H31 @-nydka.

B85eX O-fii ‘hole’, B86U efuu ‘hole’, B861 i-piix
‘garbage hole’, B865X i-fiuii ‘hole’.

B8ozX mii-nuk ‘meat, fish’, B81X @-nitkd ‘meat’,
B821 mu-piiri, B822 mu-nisi, B82X mi-nisi
‘meat’, BS;bVﬂl)l% ‘meat’.

B41 - B42 mu-tuka ‘species of plantain with big
bunch of purple fruits’; B43 di-tiiks ‘ball of banana
mash), B52W mu-tuka ‘French/False Horn Giant/
Medium Red-Green Chimaera Subhorizontal,
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BLR 6106 *cik ‘to play music, to beat drum’

BLR 6108 *cika ‘girl, woman’

BLR 6196 *tigué ‘young orphan’

BLR 7413 *cOki ‘saliva’

BLR 9582 *dak ‘to walk’

BLR 9590 *ddko ‘house (for men)’

BLR 9629 *cakid ‘clap one’s hands’

B80zX ke-tshitka ‘bunch of fruits, B85dZ md-tsu:
‘bunch of bananas, B85FX é-tswa ‘bunch (of
bananas), B86E e-stik ‘bunch’; B86W i-tswa
‘bunch’; B861X ¢ tsiir ‘banana bunch’; B865X e-
twd ‘banana cluster, H16a m-fuka ‘plantain stalk,
H16g nfitka ‘trunk of banana plant, H31 m-fiiki

‘bunch of bananas.

B52Z ii-siixa ‘to play an instrument’, B61Y yosiya
‘sing’, B73c¢ i-si7 ‘to play an instrument’, H111
kusika ‘to play an instrument’, H16a sika ‘to play
an instrument, music’, H16c sitkd ‘to play an
instrument’, H16g sika ‘to play an instrument’.
B85dZ mofi: ‘virgin’, B85eW 3-syd ‘young
woman’, B85FX mafd: ‘virgin’, B86U mu-sye
‘virgin’, B861X 0-s3¥ ‘young, unmarried woman’,
B863Y muifd: ‘virgin’.

B80zX ké-téké, B822 é-tike, B85dZ é-t1:, B86R ke-
ty, B861X é-ts¥k, B862X ka-tfi, B87W é-tir.

B821 nsdyi, B82X ntfdyi, B861X a-siii.

B73bZ ldya ‘to climb’, B82X lara ‘to walk fast’,

B821 ko-ldrsa, B822 ldsa, B85aY lakeer ‘to climb’,
B861 lds.

B41 @-ndayu ‘house’, B42 @-ndayu ‘house’, B43
@-nddyt ‘house’, B52Z mii-ldka ‘camp’, B821 @-
nddso, B862X ldk ‘fireplace’.

B43 tisd:ys ‘acclaim, celebrate’, B62Z a-ntsdyi
‘palms of hands’, B72b antséd ‘acclamation’, B73¢
sdd ‘joke’, B74Y antsou ‘acclamation’, By7aZ ma-
ntsdka ‘acclamation’, B85aY nsak ‘hand clapping’,
B85eW sdk ‘happiness’, B86Y mii-sdk ‘happiness’,
B861X @-ntsds ‘thanking’, B862X nsak
‘happiness’, Hi16a sakila, H16g sakil.
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Appendix B. Language varieties and sources in this study”

Language variety WCB sub-branch Source
1 ShiraB41 KLC (ALGAB)"™
extended_KLC_North-
West
2 Sangu B42 KLC (Idiata-Mayombo 1993)
extended_KLC_North-
West
3 PunuB43 KLC (Blanchon 2008;
extended_KLC_North- ~ Mavoungou & Plumel
West 2010)
4  Lumbu B44 KLC (Mavoungou & Plumel
extended_KLC_North- 2010)
West
5 Wanzi (Mayela) Bso1Y Kasai-Ngounie_Nzebi- (Hombert & Mouélé
Teke West 1988; Mouélé 1997)
6 Duma (Bembikani) B51Y Kasai-Ngounie_Nzebi- (Mickala-Manfoumbi
Teke West 1988)
Duma (Bembikani/ Kasai-Ngounie_Nzebi- (Mouélé 1997)
Lastoursville) B51Z Teke West
7 Nzebi (?) Bs2W Kasai-Ngounie_Nzebi- (Rossel 1998)
Teke West
Nzebi (Mbigou) B52Y Kasai-Ngounie_Nzebi- (Mouélé 1997)
Teke West
Nzebi (Lébamba) B52Z Kasai-Ngounie_Nzebi- (Marchal-Nasse 1989)
Teke West
8  Tsaangi (Madouma) B53X Kasai-Ngounie_Nzebi- (Loubelo 1987)
Teke West
Tsaangi (Lekoko) B53Y Kasai-Ngounie_Nzebi- (Mouélé 1997)
Teke West
9  Mbete (Ndjounou) B61Y Kasai-Ngounie_ Mbete (Lane 1989)
[Congo]
Mbete (‘Obaa), Tsaama I) Kasai-Ngounie_ Mbete (Ndouli 2001)
B61Z [Congo]
10 Mbaama (Okondja) B62Z Kasai-Ngounie_ Mbete (Okoudowa 2016)

[Gabon]
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11

12

13

14

15

16

17

18

19

20

21

22

Language variety WCB sub-branch Source
Mbaama (Sibiti) B62Y Kasai-Ngounie_ Mbete (Lane 1989)
[Congo]

Nduumo (‘Kuya’) B63Y
Ngungwel (Gamboma) B72a
Ngungwel (‘Mpumpu’) B72b

Laali (Mayeye) B73bZ

Yaa (Bihoua) B73¢
Eboo-Nzikou B74Y

Kukwa (West Plateau) B7y7aX
Kukwa B77aZ

Fumu (Ngamaba) B77bX
Boma Yumu (Pentane/
Mondai) B8ozX

Boma Yumu (Ito) B8ozZ
Tiene (‘Dya, Mansele) B81X
Tiene (‘Nkete’) B81Y

North Boma (Mushie) B82X
North Boma (Mpukumbu)
B82Z

Mpe (Bolebe) B821

Nunu (Mushie) B822

Kasai-Ngounie_ Mbete
Kasai-Ngounie

Kasai-Ngounie

Kasai-Ngounie_Nzebi-
Teke West

Kasai-Ngounie_Nzebi-
Teke West

Kasai-Ngounie

Kasai-Ngounie

Kasai-Ngounie

Kasai-Ngounie

Kasai-Ngounie_Kwa-
Kasai North
Kasai-Ngounie_Kwa-
Kasai North
Kasai-Ngounie_Kwa-
Kasai North
Kasai-Ngounie_Kwa-
Kasai North
Kasai-Ngounie_Kwa-
Kasai North
Kasai-Ngounie_Kwa-
Kasai North
Kasai-Ngounie_Kwa-
Kasai North
Kasai-Ngounie_Kwa-
Kasai North

(Biton 1969)
(Rurangwa 1982)

(Raharimanantsoa 2016,

pers. comm.)

(Bissila 1991)

(Mouandza 2001)

(Raharimanantsoa 2012a,
2012b, 2017, pers.

comm.)
(Paulian 1975)

(Daeleman’s archive;
Raharimanantsoa pers.

-
comm.)

(Makouta-Mboukou
1969, 1976)

(Burssens 1999)
(Burssens 1999)
(Ellington 1977; Bastin

etal. 1999)

(Motingea Mangulu
2004)

(Stappers 1986)
(Bastin et al. 1999)

own fieldwork

own fieldwork
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Language variety

WCB sub-branch

Source

23

24

25

26

27

28

29

30

31

32

Mfinu (Yuo) B83Y

Mfinu B83Z

West Yans (Mukonkie) B85aX
West Yans (Makwa) B85aY
East Yans B85bR

East Yans (Nkara/Niadi)
B8s5bS

East Yans (Nkara) B85bT

East Yans (Mantshiene)
B8s5bV

East Nsong (‘Luniungu;
Kipuka) B85dZ

Mpur (Kwebe) B85eX
Mpur (Due I) B85eW
Nsambaan (Kwilumpia/
Longo K.K.) B85FX

East Ngwi (Mangai) B861X
East Lwel (Sedzo) B862X

Mpiin (Kipuka) B863Y

Ngong (Kwenge) B864X

Ngong (Lukula) B864W
Nzadi (Indolo) B865X

Kasai-Ngounie extended

Kasai-Ngounie extended
Kwilu-Ngounie
Kwilu-Ngounie
Kwilu-Ngounie

Kwilu-Ngounie

Kwilu-Ngounie

Kwilu-Ngounie

KLC extended

Loange-Atlantic_
Kamtsha-Kwilu

Loange-Atlantic_
Kamtsha-Kwilu

Loange-
Atlantic_Kamtsha-Kwilu

WCB
WCB

KLC extended

KLC extended

KLC extended
WCB

(Bastin et al. 1999;
Daeleman’s archive) ™
(Daeleman’s archive)
(Swartenbroeckx 1948)
(Mayanga 1985)
(Swartenbroeckx 1948)
(Nguma 1986)

(Impubi Mukwa 1987),
(Koni Muluwa &

Bostoen 2015)

(Rottland 1977)

(Koni Muluwa 2010;
Koni Muluwa & Bostoen

2015)

(Koni Muluwa &
Bostoen 2015)
(Kibwenge IndiaAne
1985)

(Koni Muluwa 2015b)

own fieldwork

(Khang Levy 1979; Koni

Muluwa & Bostoen 2015)

(Koni Muluwa 2010;
Koni Muluwa & Bostoen

2015)
(Koni Muluwa 2010,

2015a; Koni Muluwa &

Bostoen 2015)
(Pokoso 1986)

(Crane, Hyman &
Tukumu 2011; Koni

Muluwa & Bostoen 2015)
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Language variety

WCB sub-branch

Source

33

34

35

36

37

38

39

40

West Ding (Mateko) B86P
East Ding (Ipamu) B86Q

East Ding (Bantshione) B86R

East Ding (‘Mbentsie,
Bambudi) B86U
West Ding (Sedzo) B86Y

Mbuun (Idiofa) B87T

West Mbuun (Imbongo)
B87W

Sikongo Hi6a

Hangala H111

Yombe H16¢

Ntandu H16g

Manyanga H16b

Yaka H31

WCB
WCB

WCB
WCB

WCB

KLC extended

KLC extended

KLC extended_
KLC_South

KLC
extended_KLC_North

KLC
extended_KLC_South-
West

KLC
extended_KLC_East

KLC
extended_KLC_Central

KLC

(Mwan Mesongolo 1984)
(Mufanga-Dzmar 1977;
Munkyen Okab 1990)
(Mula 1977)

(Koni Muluwa &
Bostoen 2015)

(Ebalantshim Masuwan
1980)

(Dibata Mimpiya 1977;
Mundeke 1979, 2011)
(Koni Muluwa 2010,

2014; Koni Muluwa &

Bostoen 2015)

(Van Gheel 1652;
KongoKing fieldwork;

Narciso Cobe 2010)

(Nkouanda 1997;
Nguimbi-Mabiala 1999)

(De Grauwe 2009)

(Daeleman 1983, n.d.,
Daeleman’s archive)
(Laman 1912; Laman &
Meinhof 1928-1929;
Laman 1936)

(Van Den Eynde 1968;

extended_KLC_Kongoid Ruttenberg 2000)

* The language varieties and sources listed in Appendix B are identical to those found in Pacchiarotti & Bostoen
(2020:190-194) with the exception of Tyee B73d which we were unfortunately not able to include in this study.
Nevertheless, based on the lexical data found in Raharimanantsoa and Ntsiba Ngolo (2015) and additional data
kindly provided to us by Ruth Raharimanantsoa (pers. comm.), Tyee appears to have /y/ (with [h] as an allophone
in between two high vowels) and zero as reflexes of PWCB *k in Cz. Varieties included in this study but not in

Pacchiarotti, Chousou-Polydouri & Bostoen (2019) are shaded in gray in Table 1.

** ALGAB stands for the Atlas Linguistique du GABon project supervised by Prof. Lolke Van der Veen at Université
Lumiére Lyon 2 (cf. http://www.ddLish-lyon.cnrs.fr/equipes/index.asp?Langue=FR&Equipe=8&Page=Action
&ActionNum=48). Basic vocabulary collected for this language atlas was also used in recent phylogenetic studies

(cf. de Schryver et al. 2015; Grollemund et al. 2015; Pacchiarotti, Chousou-Polydouri & Bostoen 2019).


http://www.ddl.ish-lyon.cnrs.fr/equipes/index.asp?Langue=FR&Equipe=8&Page=Action&ActionNum=48
http://www.ddl.ish-lyon.cnrs.fr/equipes/index.asp?Langue=FR&Equipe=8&Page=Action&ActionNum=48
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*** The reference (Daeleman’s archive) stands for the legacy of Jan Daeleman’s research data that was trusted to
Ghent University in 2018. Jan Daeleman was a Jesuit father who spent most of his life in the DRC and collected
data on multiple Bantu languages spoken there.
***x The basic vocabulary which Bastin et al. (1999) used for their seminal lexicostatistical study of the Bantu lan-
guage family is currently available on the website of the Royal Museum for Central Africa in Tervuren: https://
www.africamuseum.be/nl/research/discover/human_sciences/culture_society/lexicostatistic-study-bantu-

languages.

Appendix C. Unconditioned reflexes of PWCB *k in C2 in our WCB
convenience sample

REFLEX 1 in C2 REFLEX 2 in C2 REFLEX 3 in C2
PWCB Total PWCB Total PWCB Total
Variety *k Tokens % % *k Tokens % % *k Tokens % %
Shira B41 Y *k: 9/12 75 77 k *k: 2/12 17 15 (%] *k: 1/12 8 8
*gi1/1 100 *gio/1 o *g:o/1
Sangu B42 Y *k: 36/-42 86 79 k *k: 5/42 12 19 Q *k: 1/42 2 2
*g:5/10 50 *g:5/10 50 *g: 0/10 0
Punu B43 y *k: 47/58 81 76 k *k: 10/-58 17 21 (%] *k: 1/58 2 3
*g:23/34 68 *g:9/34 26 *g:2/34 6
Lumbu B44 Y *k: 31/43 72 69 k *k: 12/-43 28 28 (%] *k: 0/43 o 3
*g:9/15 60 *g: 4/15 27 *gi2/15 13
Wanzi Bso1 Y *k: 19/26 73 63 k *k: 5/26 19 33 (%) *k: 2/26 8 4
*g:13/25 52 *g:12/25 48 *g:0/25 [
Duma Bs1 y *k: 16/25 64 60 k *k: 8/25 32 38 [%] *k: 1/25 4 2
*g:9/17 53 *g: 8/17 47 *g:0/17 o
Nzebi Bs2 X *k: 28/39 72 70 k *k: 11/-39 28 30
*g:i17/25 68 *g: 8/25 32
Tsaangi B53 h *k: 18/22 82 775 k *k: 4/22 18 22.5
*g:13/18 72 *g:5/18 28
Mbete B61 Y *k: 23/31 74 67 (%] *k: 8/31 26 33
*gi12/21 57 *g:9/21 43
Mbaama B62  y *k:17/18 94 96 k *k:1/18 6 4
*g: 10/10 100 *g:0/10 o
Nduumo B63 x *k: 46/50 92 95 [%)] *k: 3/50 6 4 k *k: 1/50 2 1
*g:29/29 100 *g:0/29 0 *g: 0/29
Ngungwel B72a @ *k:20/20 100 100
*g:18/18 100
Laali B73b (%) *k: 16/33 48 51 y/h *k: 13/-33 39 39 k *k: 4/33 12 10
*g: 10/18 56 *g:7/18 38 *g:1/18 6
Yaa B73¢ (%] *k: 41/48 85 87 k *k: 7/48 15 13
*g:20/22 91 *g:2/22 9


https://www.africamuseum.be/nl/research/discover/human_sciences/culture_society/lexicostatistic-study-bantu-languages
https://www.africamuseum.be/nl/research/discover/human_sciences/culture_society/lexicostatistic-study-bantu-languages
https://www.africamuseum.be/nl/research/discover/human_sciences/culture_society/lexicostatistic-study-bantu-languages
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REFLEX 1 in C2 REFLEX 2 in C2 REFLEX 3 in C2
PWCB Total PWCB Total PWCB Total

Variety *k Tokens % % *k Tokens % % *k Tokens % %

Eboo-Nzikou @ *k: 37/37 100 100

B74 *g:21/21 100

KukwaBy7a g *k: 24/24 100 97 (%) *k: 0/24 o 3
*g:12/13 92 *g:1/13 8

Fumu B77b Q *k: 20/-40 50 55 Y *k: 20/40 50 45
*g:15/24 62.5 *g:9/24 37.5

BomaYumu k *k: 27/29 93 94 %) *k: 2/29 7 6

B8oz *g: 19/20 95 *g:1/20 5

Tiene B81 k *k: 30/30 100 96 [%)] *k: 0/30 o 4
*g:20/22 91 *g:2/22 9

North Boma & *k: 21/22 95 95 *k>k C2*k: 1/-22 5 5

B82 *g:18/19 95 *g>0  C2rgii/19 5

Mpe B821 B *k: 20/21 95 96 (%) *k: 1/21 5 4
*g:24/25 96 *g:1/25 4

Nunu B822 B *k: 18/18 100 92 (%] *k: 0/18 o 8
*g: 18/20 90 *g:2/20 10

Mfinu B83 [%] *k: 25/25 100 100
*g:12/12 100

Yans B8s k *k: 48/48 100 985 O *k: 0/48 o 1.5
*g:22/23 96 *g:1/23 4

Nsong B8sd @ *k: 21/33 64 67 k *k: 12/33 36 33
*g:11/16 69 *g:5/16 31

Mpur B8se (%] *ki 17/23 74 70 k *k: 6/23 26 30
*g:11/17 65 *g:6/17 35

Nsambaan (%] *k: 19/26 73 70 k *k: 7/26 27 30

B8sF *g:12/18 67 *g: 6/18 33

Ngwi B861 B *k: 18/19 95 92 (%) *k: 1/-19 5 8
*g:i15/17 88 *g:2/17 12

Lwel B862 Q *k: 19/25 76 73 k *k: 6/25 24 27
*g:11/16 69 *g:5/16 31

Mpiin B863 (%] *k: 16/24 67 63 k *k: 8/24 33 37
*g: 6/11 54.5 *g:5/11 45.5

Ngong B864  k *k:17/17 100 96 (%) *k: 0/17 o 4
*g:9/10 90 *g:1/10 10

Nzadi B865 (%] *k: 25/31 81 72 k *k: 6/31 19 28
*g:11/19 58 *g: 8/19 42

Ding B86 Q *k: 29/34 85 79 k *k: 5/34 15 21
*g:13/19 68.5 *g: 6/19 31.5
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REFLEX 1 in C2 REFLEX 2 in C2 REFLEX 3 in C2
PWCB Total PWCB Total PWCB Total
Variety *k Tokens % % *k Tokens % % *k Tokens % %
Mbuun B87 Q *k: 28/33 85 78 k *k: 5/33 15 22
*g:7/12 58 *gi5/12 42
HangalaH111 k *k: 40/40 100 96 (%) *k: 0/40 [ 4
*g:7/9 78 *g:2/9 22
Sikongo Hi6a k *k: 64/64 100 94 Q *k: 0/64 o 6
*g:9/14 64 *g:5/14 36
Manyanga k *k: 40/40 100 90 (%) *k: 0/40 o 10
Hié6b *g: 14/20 70 *g: 5/20 30
Yombe Hi6c  k *k: 55/55 100 95 [%)] *k: 0/55 o 5
*g:14/18 78 *g: 4/18 22
Ntandu H16g k *k: 95/96 99 95 (%) *k: 1/96 1 5
*gi17/22 77 *g: 6/22 23
Yaka H31 k *k: 40/40 100 92 (%) *k: 0/40 [ 8
*g:9/13 70 *g:4/13 30
Appendix D. Assessing lexical items which might have escaped frication at
. . *
some Kasai-Ngounie node
Kasai-Ngounie branch
Nzebi-Teke West Mbete Fumu
Bso1 Bsi  Bs2 Bs3 B73b B73c B61 B62 B63™ B77b
1. BLR518 tséyé 2 ? tséhe  O-nséye - ? ? li-tlege  O-ntseye
*cégé
‘grassland’
2. BLR820 ndaya ndaya ndixa ? O-nddd  nddd ? ? @-ndaxa O-ndaya
*ddkd
‘language’
3. BLR 1044 nzééka ? ? u-dith-d 3-dzifye  dif no-jéya 0-dsity-a gi-djixa  u-dziya
*ditk
‘bury’
4. BLR11oo Dyo Dyo ? u-Ioho  3-135 u-133 no-lo o-I3y->  gi-loxo  u-loyo
*dog
‘bewitch’
s. BLR1685 ? kaya ngdxa  kaayd @-nkdya ? O-ykdyd ? nkaxa  nkaya

*kaakd

¢ >
ancestor
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Kasai-Ngounie branch

Nzebi-Teke West Mbete Fumu

ok

Bso1 Bsi  Bs2 Bs3 B73b B73c B61 B62 B63 B77b

6. BLR2180 miya ? mey-a  meéy-a - - no-miya ? gi-mixa  u-miya
*mig ‘try’

7. BLR7216 ? swéeyg ? ? I-swééye  u-swer ? ? gi-tfwege u-sweye
*cork
‘hide,
cover’

8. BLR2568 li-piku pikn 2 ? - mu-pfi  ? ? li-pfiyi -
“pig
‘kidney’

9. BLR1607 nzoku nzékit @-nzoxa nzoha - - njor @-ndzoo @-ndzoxo @-nzoo
*jogut
‘elephant’

10. BLR9oo ndéké ndéké ndéké  ndéké  @-lyéye  O-1é ? ? O-ndege ?
*dege
‘weaver
bird’

11. BLR320 mbuku ? mbukid  ? @-mbitko  @-mbika ? ? O-mbuxu -
*bogt
‘squirrel’

12. BLR 1830 kiki  kiki  kiki kiki - - ? ? o-kigi  mi-kiu
*kigi
‘eyebrow’

13. BLR 1355 kéku  kéku  kekd keka - O-kéku  ? ? D-kegi ?
*gégo
‘(molar)
tooth’

14. BLR 3612 ? uuki  mu-uki - diki O-liaweé  Ii-liki  yuyi yuyi Q-yugi -
*joki
‘smoke’

15. BLR 3444 nziku diiku ? ? @-dzi O-diki ? ? - -
*jiko
‘fireplace’

16. BLR 9642 kdkd
*kdkd
‘foot’ >
‘hand’

-~

le-kdkd  kdka  li-kdka - ngaya ? li-kaxa  kee (?)

17. BLR2362 ? pakit  pdka ? - li-pdka  ? ? li-pagi ?
*padgs
‘tree fork’
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Kasai-Ngounie branch

Nzebi-Teke West Mbete Fumu
Bsor Bs1  Bs2 Bs3 B73b B73c B61 B62 B63™" B77b
18. BLR711  tsoka tsoka u-tsoka ? J-swd-dy-a swdx ? o-tfuka  gi-tsuka  swaya
*cok
‘wash’
19. BLR 760 sukii  sika ? ? - - - ? gi-tfluxa ?
*clig
‘support’

« »

* In Appendix D,

means there is another root for a given concept in a given variety and “?” means lack of data.

** Biton (1969: 555) writes that <h> is realized ch as in German suchen, i.e., [x]. According to our understanding
of the Nduumo B63 data in Biton (1969), <h> is in complementary distribution with <g>, which seems to appear
only in front of <e>, <i> and <u>. Following Biton (1969: 555), <g> would always be like in French goiit, i.e., [g],

but Medjo Mvé (1989) reports that it is realized as [y] in between vowels.
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