Labial-velar stops outside the Macro-Sudan Belt:
New evidence from Lwel (West-Coastal Bantu, B862)

Abstract

The Congo Basin rainforest is among the least well-documented linguistic regions
of the world. This means that our current knowledge of Central African languages
is biased by important research gaps. This is particularly true of phonetics, as sound-
specific explorations and data collection in the area remain a marginal activity
within language documentation. This paper offers new phonetic evidence for the
presence of labial-velar stops in Lwel (West-Coastal Bantu, B862), a language
spoken along the Kasai River in the Kwilu Province of the Democratic Republic of
the Congo. The presence of labial-velar stops in Lwel calls into question their
definition as a distinctive areal feature of the so-called Macro-Sudan Belt in
northern Sub-Saharan Africa. What is more, Lwel displays a rather unusual voicing
pattern, apparently at odds with the long-established notion that voiced labial-velars
are cross-linguistically favored over their voiceless counterparts. We tentatively
propose that substrate influence from no longer extant pre-Bantu forest languages
may have contributed to shaping the unusual phonology of Lwel and several other
languages spoken in the West-Coastal Bantu homeland area.

Keywords: labial-velar stops, Bantu phonetics, historical phonology, language
contact, substrate interference

1 Introduction

Labial-velar (LV) stops are doubly articulated sounds (see, e.g., Ladefoged 1968a,
b, Ponelis 1974, Ohala & Lorentz 1977, Maddieson 1993, Connell 1994, Ladefoged
& Maddieson 1996, Ladefoged 2003) produced with simultaneous occlusions at
different points of the oral cavity, one around the velum and one in the labial area.
These occlusions are released almost simultaneously, but the velar burst seems to
always come first (see Painter 1978, Connell 1987, 1991a, 1991b, 1994, Dogil 1988,
Maddieson & Ladefoged 1989, Cahill & Hajek 2001, Cahill 2018: 154). World-
wide, LV stops are most common in Africa, especially /kp/ and /gb/ (Cahill 2008,
Maddieson 2011). They occur in three of the four main African language phyla, i.e.
Afro-Asiatic (A-A), Nilo-Saharan (N-S) and Niger-Congo (N-C), more specifically
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in the following branches: Chadic [A-A]; Moru-Mangbetu, Bongo-Bagirmi, Nilotic
[N-S]; Adamawa-Ubangi, Benue-Congo, Kwa, Gur, Atlantic, Mande, Ijoid, and
Kru [N-C] (Clements & Rialland 2008; Giildemann 2008). Several phonetically-
oriented accounts of their historical development have been proposed (Ponelis
1974; Zima 1985; Kelly 1974, 1988; Connell 1991a, 1994, 1995, 1998/9; Demolin
1995, Goldstein 1995; Hyman 2011). In this respect, there is some degree of
agreement in that LV stops are likely the outcome of a temporal compression
phenomenon (Ponelis 1974; Connell 1998/9: 19), whereby KuV/KuoV > KwV >
KPV (where K = /k/ and /g/, P = /p/ and /b/ and V= a vowel other than u/v). As a
matter of fact, with reference to the area we are interested in, the sound shifts
ClvoiceWV > gbV and C- voice WV > kpV are attested in several rainforest zone C
Bantu languages spoken between the Congo and Ubangi Rivers (Bostoen & Donzo
2013). An alternative hypothesis is that LV stops might originate in labial
velarization, as in the Cameroonian Grassfields Bantu languages Aghem (see
Hyman 1979, Cahill 2018: 156-157). Whatever the case might be, this sound change
seems to have affected different areas of the continent to different extents.

Within Africa, LV stops are seen as a distinctive feature of the so-called “Macro-
Sudan Belt”, a stretch of land spanning contiguously from the western end of the
landmass to the Ethiopian escarpment in the east (Clements & Rialland 2008;
Giildemann 2008, 2018: 479-486)." This linguistic macro-area in northern Sub-
Saharan Africa would have been “shaped by geographical conditions that were
fairly stable over a long time span” (Giildemann 2008: 183). As a result, shared
linguistic in this huge zone would be the outcome of shared geography rather than
shared genealogy. As for Bantu, LV stops have not been reconstructed to the
family’s putative most recent common ancestor (Meeussen 1967). Their presence
in some parts of the Bantu-speaking area has been claimed to be contact-induced,
especially through intensive interaction with languages from the Macro-Sudan Belt,
such as Adamawa-Ubangi languages spoken north of the Congo River (cf. Bostoen
& Donzo 2013; Cahill 2018: 156). However, the social-historical dynamics
underlying this transfer have been left mostly undocumented (Dimmendaal 1995,
2001: 377; Grégoire 2003). LV stops have mainly been reported in languages of the
northern Bantu borderland, i.e. in Guthrie’s “zones A, C, and D spoken in the
equatorial forest and Congo Basin from the Atlantic in the west to Lake Albert in
the east” (Clements & Rialland 2008: 43). This distribution of LV stops in Bantu
does not represent a continuity zone, but rather a west-east axis where languages
with a high concentration of LV stops in their lexicon alternate with languages
without such phonemes in a patchwork-like fashion (Idiatov & Van de Velde 2021).

Given that LV stops are considered as a typical feature of northern Sub-Saharan
Africa, i.e. the Macro-Sudan Belt, in general and the northern Bantu borderland in
particular, it is remarkable that they are also reported in several languages of

! As an anonymous reviewer points out, labial-velars are at best a weak indicator of the
Macro-Sudan Belt. As Hyman (2011) puts it: “This fact [i.e. that LV spread is still ongoing],
as well as the fact that these sounds are found in only half of the languages of the MSB
[Macro-Sudan Belt], suggests that the presence or absence of labial-velars will not be very
useful for the purpose of reconstructing remote proto-languages”. See Cahill (2008: 383) for
an overview of LVs in proto-language reconstructions across the world’s families and Cahill
(2017) for a critical take on the diagnostic value of LVs to delimit a linguistic area.
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Guthrie’s B8O group, such as Tiene B81 (Ellington 1977: 28), Nsong B85d (Dibata
Mimpya 1979: 14), Mpur B85e (Kibwenge India’Ane 1985: 39-40), Nsambaan
B85F (Katona Makani 2017: 16), Ding B86 (Mula 1977: 7; Munkyen Okab 1990:
208), Ngwi B861 (Nsumuki 1993: 12), Lwel B862 (Khang Levy 1977: 20, 1979:
4), Nzadi B865 (Crane et al. 2011: 21) and Mbuun B87 (Mundeke 2011: 29). All
of these languages are spoken to the extreme south of the Congo Basin rainforest,
and are therefore entirely disconnected from the northern Bantu borderland. While
northern Bantu languages are supposed to have acquired LVs from languages
spoken in the Ubangi Basin hotbed (Idiatov & Van de Velde 2021), the B8O
languages listed above are located hundreds of kilometers further south, in the
southern periphery of the rainforest, completely separated from this focal area of
LV stops. Specifically, they are situated at the southern end of the so-called “Sangha
River Interval”, a natural corridor which might have facilitated the migration of
Bantu-speaking people through the forest some 2500 years ago (Bostoen ez al. 2015;
Grollemund et al. 2015). B80 languages may descend from the language(s) spoken
by the first Bantu speech communities settling south of the equatorial rainforest
(Pacchiarotti ef al. 2019).

All B80 languages possibly having LV stops belong to West-Coastal Bantu
(WCB), ak.a. West-Western Bantu, a major discrete clade within the Bantu
phylogeny (de Schryver et al. 2015; Grollemund et al. 2015; Pacchiarotti et al.
2019), in which LV stops are otherwise uncommon. What is more, Guthrie’s B80
group is the internally most heterogeneous one within WCB, at least as far as basic
vocabulary is concerned. As shown in Map 1, these varieties are spoken within and
around the putative WCB homeland, i.e. between the Kamtsha and Kasai Rivers
southeast of Bandundu City in the present-day Kwilu Province of the Democratic
Republic of the Congo (DRC) (Pacchiarotti et al. 2019: 157). This is the area of
highest diversity within WCB: several of the B80 languages mentioned above
belong to distinct major WCB subclades that meet there.

There might be several reasons why large-scale surveys of sounds in African
languages have not reported LV stops in this specific area of the Bantu domain. To
this day, several parts of the DRC, including its southern outskirts and the border
with Angola, remain among the least well-documented linguistic regions of the
world (Hammarstrom 2016). This implies that our current knowledge of Central
African languages is biased by important research gaps, which impact both
synchronic typology and historical linguistics. It is worth mentioning what
Clements & Rialland (2008: 44) note about their list of Bantu A, C and D languages
displaying LVs in their phonological inventories:

“This list is very likely incomplete, as information for most languages in the area is
sparse. The Bantu languages in this broad zone are (or presumably have been in the not
distant past) in contact with other Sudanic languages having labial-velar stops: southern
Bantoid languages in the west, Adamawa-Ubangi languages in the center, and Central
Sudanic languages in the east”.

As a matter of fact, Clements & Rialland (2008) do not list any Bantu B languages,
despite the fact that many are spoken in the area they signal as affected by the
phenomenon, south of Lake Mai-Ndombe in the DRC. This is not surprising
considering that: (1) the sources which describe these languages are generally rather
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difficult to access; (2) LVs are often a marginal phenomenon in the languages in
question, i.e. they only occur in a few lexemes; (3) the existence of LV in these
languages is not well established, neither phonologically nor phonetically; (4) while
certain sources on a given language report them, others do not. With respect to this
last point, for instance, Dibata Mimpya (1979: 14) reports /kp/ and /gb/ in Nsong
B85d but Koni Muluwa & Bostoen (2019: 416) do not. For Ding B86, Mula (1977:
7) reports /kp/ and Munkyen Okab (1990: 208) /kp/, /nkp/, and /ngb/,? but Mertens
(1938: 14) and Mwan Mesongolo (1984: 17) do not list any of these phonemes. It
is not clear whether these disparities are to be accounted for as regiolectal variation,
differences in documentation methods, or simply divergent analyses of similar data.
In other words, LV stops in the WCB languages of Guthrie’s B8O group are still
shrouded in doubt.

In an attempt to start resolving this uncertainty, we offer here a preliminary
phonetic and phonological assessment of LV stops in Lwel B862. Starting out from
the grammar sketch by Khang Levy (1979), the second and last authors recorded a
number of words containing these sounds in August 2019 in Idiofa (Kwilu province,
S 4°96°589°, E 19°59°151”) during a fieldwork mission within the frame of the
BantuFirst project (https://www.bantufirst.ugent.be/). Unfortunately, they could
only elicit reliable data from one male native speaker, Mazola Kalakwan Yolo, a
62-year-old civil servant originally from Sedzo who has been living in Idiofa since
the 1980s. Mazola Kalakwan Yolo speaks Lwel in informal contexts with relatives
and friends, along with Kikongo ya Leta, Lingala and French as languages of wider
communication.

Lwel is a WCB language spoken in and around the collectivities of Sedzo
(S4°04°187”°, E 19°17°769°") and Mateko (S 4°9°1”’, E 19°5°23"’), in the Idiofa
territory of the Kwilu province of the DRC (Khang Levy 1979: XI). Like other
languages with a Guthrie alphanumeric code of B85 and higher (Guthrie 1971,
Maho 2009), Lwel is spoken west of the Loange River, south of the Kasai River and
east of the Wamba River and of the lower course of the Kwango River north of its
confluence with the Wamba (Pacchiarotti et al. 2019: 189); see Map 1.
Phylogenetically, Lwel is, together with Ding (B86), Ngwi (B861) and Nzadi
(B865), part of the paraphyly that is sister to the rest of WCB. These four languages
do not have a more recent ancestor in common with each other and all other WCB
languages than the one at the origin of the entire branch (Pacchiarotti et al. 2019:
189-190). The Lwel variety concerned here is the one spoken around Sedzo (see red
arrow in Map 1) and documented in Khang Levy (1977, 1979), which Pacchiarotti
et al. (2019) refer to as East Lwel B862X, to distinguish it from the western variety
spoken around Mateko (see map in Boone 1973 and Khang Levy 1979: X based on
Boone 1973: 244). As far as we know, the western variety of Lwel is still
undocumented. Lwel (no ISO code assigned, see Map 1) is not inventoried in the
Ethnologue 24 (Eberhard ef al. 2021). Glottolog 4.4 does include it and categorizes
it as not endangered (Hammarstrom et al. 2021). The little sociolinguistic
information that we gathered in Idiofa in 2019 suggests that Lwel is indeed not
endangered in that there are still fluent speakers ranging from 20 to 70 years old.

2 See Cahill (2018: 158-159) and the references cited therein for the problem of nasal
assimilation with LVs.
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However, the transmission of Lwel to newer generations is doubtful, especially in
the case of mixed marriages. In the area where Lwel is spoken, children born from
parents speaking different WCB varieties are often raised in the main vehicular
languages, namely Lingala and/or Kikongo ya Leta.

This article is structured as follows. In Section 2, we provide a concise phonetic
description of LVs in Lwel pending a full-fledged acoustic and articulatory analysis
for which our current data are insufficient. In Section 3, we consider LV stops in
Lwel from the broader perspective of phonological typology and historical
linguistics. We conclude in Section 4 by reasserting the necessity for further data
collection in the region, as it is only through the analysis of all relevant variables
that the exact nature of these sounds and their relevance for historical research can
be satisfactorily ascertained.

Map 1: Geographic distribution of Bantu B80 languages®

[INSERT MAP | HERE]

2 Labial-velar stops in Lwel and their realizations

The dissertations by Khang Levy (1977, 1979) are the only descriptive studies of
Lwel available to us. In these works, L'V stops /kp/ and /gb/ are listed as part of the
language’s consonantal inventory, reproduced in Table 1.

[INSERT TABLE 1 HERE]
Table 1: Lwel consonantal inventory (adapted from Khang Levy 1979: 4)

LV stops are reported in the words in (1) and (2) respectively, to which we added
the notation of low tones and noun prefixes where missing. If a word can be
considered as a reflex of a specific Bantu Lexical Reconstruction (BLR) (Bastin et
al. 2002), we also added that etymon for further historical considerations below.

(1)  /kp/in Lwel (Khang Levy 1977, 1979)

o-kpé  (cL 15) ‘to die’ *i  (BLR 2089)
O-kpé (CL5/6)  ‘death’ *kia (BLR 2069)
ka-kpé (CL7/8) ‘yam, potato’ *koa (BLR 1968)
j-kpé  (CL3/4)  “salt’ *ouid  (BLR 1521)
i-kpé  (CL19) ‘a bit of salt’ *oua (BLR 1521)
kpé? ‘how much?’ *koa*

3 Absence of an ISO code next to a language name in Map 1 means that the variety does not
have one. ISO codes next to language names in Map 1 were obtained from the Glottolog 4.4
(Hammarstrom et al. 2021). For a discussion of confusion and problems around language
names, alphanumeric codes (Guthrie 1971; Maho 2009), and ISO codes for some of the
varieties in Map 1 see Pacchiarotti ef al. (2019: 163-174).

4 This reconstruction does not occur in BLR 3 (Bastin et al. 2002). However, the question
word kwa is widespread in the Kikongo Language Cluster (KLC), a discrete branch of WCB
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kpé ‘despite’

As can be seen in (2), all instances of /gb/ inventoried by Khang Levy (1977, 1979)
are pre-nasalized and the nouns in which they are found are reported as belonging
to noun class pairing 9/10. We therefore mark the initial nasal as a noun class prefix,
even though it might be synchronically analyzable as part of the stem.

(2)  /gb/in Lwel (Khang Levy 1977, 1979)
p-gbti  (CL9/10)  ‘your mother’ *atiker
p-gbdadn (CL 9/10)  ‘his/her mother’ *a0kdr +*ndf 3SG.POSS®
p-gbé (CL9/10)  ‘back (body part)’
j-gbdl  (CL9/10) ‘pork’ *oods  (BLR 1493)

Our recordings (freely available on OSF: https://osf.io/wbaq5/) were explicitly
made to determine whether the LV stops in (1) and (2) effectively occur in Lwel
and whether there might be need for further sound-specific phonetic research in the
region. On the basis of roughly two hours of elicited data, only the existence of
voiceless /kp/ can be unequivocally confirmed. This sound is observable in the
spectrogram in Figure 1 for p-kpé ‘salt” (from the sound file
nekpa.kp labvel.1.0819 171630 1.666,493-667,105.wav on OSF; dynamic range:
50 dB), where we notice the presence of a cross-frequency concentration of energy
most likely associated to the bilabial burst of /kp/, which is arguably the more salient
of the two (Cahill 2018: 152). In the spectrogram in Figure 1, the energy
concentration is preceded by a few milliseconds of prevoicing (circled in red in the
spectrum) and a steep F2 rise into the following vowel (dotted).”

(de Schryver et al. 2015; Pacchiarotti et al. 2019), and seems cognate to Lwel kpe, suggesting
that *kva could possibly be reconstructed to Proto-WCB (PWCB).
5 This reconstruction does not occur in BLR 3 (Bastin et al. 2002). However, it occurs in
several WCB languages and could go as far back as PWCB. It is not only recurrent in the
Kwilu-Ngounie branch of WCB, but it is also attested in paraphyletic languages at the top of
the WCB tree, such as Ding B86, i.e. in yywa (Koni Muluwa & Bostoen 2015), and Lwel
B862. Based on reflexes like Laali B73b nguho (Bissila 1991) and Kukwa B77a nguku
(Paulian 1975), we propose a CVCV reconstruction with a pre-nasalized *g in C; (the nasal
being a cL 9/10 prefix) and PWCB *k in C,, which is the merged reflex of Proto-Bantu (PB)
*k and *g (when not preceded by a nasal) (Pacchiarotti & Bostoen 2020).
¢ Guthrie (1970: 141, 151) lists *-nde ‘him, her’ (C.S 509) and *-ndi ‘him, her’ (C.S 549) as
two proto-items whose reflexes are commonly attested in possessive stems. Kamba Muzenga
(2003: 256) reconstructs the form *i/i-ndi-e for a 3SG possessive stem of class 1, which is
widespread in western Bantu. We believe it to originate in, or at least to be related to, the root
*ndi ‘other’ (BLR 942 with attested reflexes in zones F and J) (Bastin et al. 2002).
7 As Connell (1994: 459) argues about burst spectra: “[...] the energy in the spectrum at
release appears primarily in two areas-in the lower frequency range, i.e. below 1.2 kHz, and
in the mid range, from 2-4 kHz. The lower concentration could indeed be a reflection of a
labial release, and this would not be unexpected [...]; on the other hand the lower end of this
energy concentration is almost certainly to be associated with the strong prevoicing of the
release. [...] on occasion there was energy present throughout the spectrum, extending quite
high in the frequency range.” See Ladefoged (1968a: 12-13) and Cahill (2018: 153) for a
more detailed discussion of the spectral qualities of LV stops in general.
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Fig. 1 - /kp/ in Lwel
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The presence of /kp/ was also confirmed in the words in (3).

(3)  Recorded instances of /kp/ in Lwel (BantuFirst fieldwork 2019)
H-kpé ‘salt’ *1id (BLR 1521)
o-kp3 ‘die’ *kut (BLR 2089)
y-kp3 (maybe 5-gb3) ‘person who eats after the others’

On the other hand, the existence of /gb/ is not unequivocal based on the available
data. As shown in (4), the sound reported as /gb/ in Khang Levy (1979) has
alternative realizations across repetitions: /gb/ can sound as [kp], as a plain voiced
bilabial plosive [b] or as a bilabial voiced implosive [b].

(4)  Possible recorded instances of /gb/ in Lwel (BantuFirst fieldwork 2019)
gbd (~kp?) ‘how much’ *koa
ka-gba (~ba~ba~kpa)‘yam, potato’ *koa (BLR 1968)

Instances of the voiced LV stop /gb/ are harder to identify than their voiceless
counterparts for two related reasons. Acoustically, they tend to display less
spectrally salient cues to the velar or labial release, as can be seen in Figure 2 for
ka-gba ‘yam, potato’ (from the sound file gba.gb labvel.9.0819 181438 1.5,860-
6,251.wav on OSF; dynamic range: 50 dB).



Fig. 2 - /gb/ in Lwel
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The rather blurry left edge of the spectrogram for gha ‘yam, potato’ only neatly
displays the abrupt start of the vowel (stricken through in red), but shows neither a
clear concentration of energy across frequencies nor a visible transition signaling
the presence of a consonant; additionally, the F2 does not exhibit the typical steep
rise into the following vowel which we would expect in the presence of a LV.
Auditorily, the spectral blurriness of the left edge makes voiced LV stops sound
more like sonorants than stops.® These two circumstances might entail that the
original voicing contrast between /kp/ and /gb/ is reorganized in Lwel in a way that
makes it difficult to classify /gb/ as a full (doubly articulated) stop, i.e. /kp/ behaves
more like a stop and /gb/ behaves less like one.

There may also be articulatory reasons behind the apparent difficulty in
identifying voiced LVs in Lwel. As is generally the case for LV stops, even in
languages that tend to prefer [+/— spread glottis] over [+/— voice] as a correlate for
voicing (see Iverson & Salmons 2007 for further references on the phenomenon of
laryngeal realism), aspiration does not seem to play a relevant role in teasing /kp/
and /gb/ apart. This is in line with what we know about LV stops in Bantu, as they
do not typically display voicing oppositions based on aspiration (Cahill 2008: 389;

8 This is chiefly due to the fact that stops are typically associated to sharp left edges, while
[+continuous] sounds, such as sonorants, are not. This may also explain why
geminate/singleton asymmetries in the world’s languages tend to favour the realisation of the
contrast on stops rather than sonorants (Kawahara & Pangilinan 2017; Lorin & Maselli et al.
2020).
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however, see Mathangwane 1996 for an account of aspirated doubly-articulated
stops in Kalanga S16, Zimbabwe).’ It is well known that LV stops tend to deploy
ingressive as well as egressive airstream mechanisms (Ladefoged 1968a, b, Mills
1984, Vogler 1987, Demolin 1991, Connell 1995, Cahill 2008, among others). It is
also known that ingressive airstreams make stops behave more like implosives than
plain consonants (Simpson 2007). In turn, the necessary ingressive airstream for the
production of an implosive is most commonly associated with a lowering of the
larynx, which is in itself a glottalization phenomenon. Since the most common
setting in moving downwards is for the glottis not to be completely closed, the
glottalic ingressive airstream is frequently combined with a pulmonic egressive one,
resulting in the production of voicing, which is why implosives are typically voiced
(see Ladefoged 1968a: 6, Catford 1977: 75, McLaughlin 2005, Demolin &
Vuillermet 2006). As a consequence, an ingressive airstream might entail some
degree of glottalization in the production of Lwel LVs, where not disfavored by the
phonological specification [~ voice] on the voiceless stop /kp/.!° This does not
necessarily imply that voiced LV stops should be considered as full implosives, but
rather that phonetically they do not behave as true voiced (doubly articulated) stops.
In line with Ladefoged (1973: 78), we should probably describe glottalization
phenomena as gradual (scalar) variations along a continuum in which ingressive
elements play an important role (weakly implosive - strongly implosive). The
spectrogram in Fig. 2 provides an example of what could be an implosive-like sound
in Lwel, i.e. one where very few spectral cues to the presence of a true egressive
burst can be detected.

3 Lwel LV stops from a typological and historical perspective

The LV voicing contrast in Lwel is blurred. While voiceless /kp/ displays some
salient spectral features, such as the presence of a clear concentration of energy
associated to the burst (see Fig. 1), its voiced counterpart /gb/ tends to behave more
like a sonorant (see Fig. 2), just like implosives do (Kaye 1981; Clements 2000;
Botma 2011).!! As such, the contrast might be lost altogether. This is in line with

° Following Mathangwane (1996), these sounds are not LVs as we have described them, but
rather double articulations in which the release of the labial occlusion comes first; they are
therefore transcribed as /bg/ and /pk'/. No explanation is given about the airstream
mechanisms deployed when producing these sounds. Similar sounds are also reported by
Ponelis (1974) for Zezuru S12, but they do not seem to be specified for aspiration in the
author’s account.

10 As an anonymous reviewer points out, the ingressive nature of the airstream mechanism at
play here should affect both voiceless and voiced LVs, as it is generally the case in the
world’s languages. However, this does not seem to be the case in Lwel, or at least not to the
extent one would expect. Since categorical specifications can influence the (scalar) phonetic
realization of a sound (see e.g. Flemming 2001), it seems reasonable to hypothesise that /kp/,
unlike /gb/, is somehow “prevented” from becoming an implosive-like sound. While we have
not approached this problem from the viewpoint of Optimality Theory, we suppose that an
adequate constraint ranking might shed some light on the issue.

' In particular, Botma (2011: 19) argues: “labial-velars are sometimes produced with an
ingressive airstream mechanism [...]. This makes them similar to implosives, which
frequently pattern as sonorants.”

9



the documented cross-linguistic preference for segmental contrasts to be licensed
and maintained where they are maximally perceptible, i.e. where more perceptual
cues to the contrast are available at the segments’ edges (Flemming 1995, 1996,
Steriade 1997, Lorin & Maselli et al. 2020).

At the same time, a pattern whereby /kp/ is clearly present while the existence
of /gb/ is dubious is at odds with what we know about the typology of LV stops in
the world’s languages. Phonological inventories with phonemic LV stops tend to
have both /kp/ and /gb/. If only one of the two LV stops is attested, it is usually /gb/.
This is phonetically motivated by the fact that kp is already partly in the “voiced
camp” (Cahill 2008). This is because LVs often deploy an ingressive airstream
mechanism on top of the pulmonic egressive one, so that their voicing opposition is
seldom (if ever) based on [+/— spread glottis]. Additionally, they tend to display
some negative VOT even when they are phonologically voiceless (see also Ohala
1979). The preference for /gb/ is documented across several language groups
throughout the world. For instance, in Senufo (N-C, North Ivory Coast) *kp and
*gb merged into /gb/ (Garber 1987); in North Mande (disputably N-C, throughout
West Africa) *gb evolved into /b/ and *kp into /gb/ (Long 1971); in Ono (Trans-
New Guinea, Huon peninsula) *kp and *gb merged into /gb/ (Phinnemore 1985).
Cahill (2008) reports similar mergers elsewhere in the Pacific, e.g. in Vanuatu. The
few languages that favor /kp/ over /gb/ tend to have other phonological gaps in their
sound systems (Cahill 2008). This is certainly the case for WCB. Due to the merger
of PB *k and *g into /k/ at PWCB level (Pacchiarotti & Bostoen 2020), all WCB
languages lack /g/, except postnasally.

This apparent eccentricity raises the point of whether substrate interference
played any role in shaping the phonology of the languages at hand. To this day, a
number of hunter-gatherer relic groups still live scattered in small pockets across
the Congo Basin rainforest. These communities commonly known as “Pygmies” —
a term sometimes considered pejorative, but without an adequate alternative'? — are
commonly believed to be the descendants of the region’s first modern humans.
These people have a distinct ethnic identity and way of life, which usually focuses
on hunting and gathering or, less commonly, on a craft, such as pot-making or
blacksmithing (Schebesta 1952; Seitz 1970; Biebuyck 1973; Joiris 1994, 1996;
Hewlett 1996, 2014; Mukwiza Ndahinda 2011). Linguistically, however, they are
assumed to have abandoned, in times unknown to history, their ancestral languages
for one of those of the many newcomer groups (Bahuchet 2012). Many hypotheses
have been formulated regarding the possible influence of a “Pygmy” substrate on
the existing Bantu languages. However, this can only be observed indirectly, as no
original pre-Bantu hunter-gatherer languages have survived the ravages of time in
Central Africa. This situation is different from the one found in southern Africa,
where several present-day Bantu languages manifest traces of past exchanges with
the severely endangered, but still extant, “Khoisan™ languages (Herbert 1990,
Giildemann & Stoneking 2008, Bostoen & Sands 2012, Gunnink et al. 2015,

12 These hunter-gatherer communities are also known as “Batwa”. This term is also an
exonym, which Bantu speakers across the continent commonly use to refer to what they
consider to be autochthonous groups, not only in Central Africa, but also in Southern Africa
(Schadeberg 1999). Just like “Pygmy/Pygmies”, it is also not exempt of negative
connotations (Lewis 2006, Woodburn 1997).
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Pakendorf et al. 2017, Gunnink forthcoming). In Central Africa, the quest for traces
of ancient hunter-gatherer languages has mainly focused on lexical data (Bahuchet
1993, 2006, 2012), but there might be phonetic/phonological traces worth pursuing.
As suggested in Pacchiarotti & Bostoen (2020: 152, 162-166), the fortition of PB
*g to /k/ and its merger with the already existing PB *k in PWCB could indicate the
presence of a substrate reflecting the articulatory habits of shifting ancestral
speakers, because this velar merger happened both in C and C; position, while there
is a strong statistical universal for phonological neutralization to target word ends
over beginnings (Wedel ef al. 2019). Albeit highly speculative, this hypothesis had
already been advanced by Mohlig (1981: 270), cited in Pacchiarotti & Bostoen
(2020: 26), which referred to this putative ancestral substrate as a “Rain-Forest Pre-
Bantu stratum”:

“In most of the Forest languages, the sound shift *g — [— voice] (g — k) did not cause
merger between *g and *k, because, at the time when *g became *k, the original *k had
already shifted via the intermediate stages of [x] and [h] towards complete deletion. So,
the sound shift *g — [— voice] re-introduced a sound which had previously disappeared
in the phonological systems concerned. Such reversion of an inherent trend of sound shift
(elimination of a voiceless velar plosive) generally indicates that language shift between
nonrelated or only loosely related languages must have taken place”.

While Moéhlig (1981) mistakenly assumes that the devoicing of *g did not cause the
velar merger in the first place (see Pacchiarotti & Bostoen 2020), his hypothesis that
the merger itself, possibly along with the numerous, unusual vowel systems reported
in the region, might betray substrate interference from no longer extant “forest”
languages retains its appeal. As we showed in this article, the same tendency to
devoice is observed with LV stops in Lwel.

In the search for phonological and morphosyntactic indicators of a possible
substrate influence from extinct autochthonous hunter-gatherer languages, the
Bantu languages spoken in the WCB homeland area may prove to be particularly
promising. They manifest rather atypical features from a “typical” Bantu point of
view: rare vowel harmonies, umlaut effects, final vowel loss, systems of 9 + vowels,
fusion of verb suffixes producing abnormal verbal bases and rare polysemies such
as causative/applicative syncretism, absence of passive morphology, etc.
(Daeleman 1977; Rottland 1977; Bostoen & Mundeke 2011a, b; Koni Muluwa &
Bostoen 2011, 2012; Pacchiarotti & Bostoen 2021, forthcoming). Substrate
influence from non-Bantu languages is certainly a factor to be considered when
trying to account for the development of the distinctive linguistic profile of these
languages, which are relatively isolated in the transition zone between the equatorial
rainforest and the southern savannas (in the ecoregion known as the southern
Congolian forest-savanna mosaic; see White 1983). If the merger of PB *k and *g
in PWCB is indeed diagnostic of a “Rain Forest Pre-Bantu stratum”, the impact of
autochthonous hunter-gatherer languages on WCB may be as old as the first Bantu
speech communities south of the forest. Moreover, if the presence of velar and
uvular fricatives as reflexes of PWCB *k also resulted from such substrate
interference, as Pacchiarotti & Bostoen (forthcoming) moot, linguistic interaction
with local hunter-gatherer communities in the WCB homeland area may have
happened repeatedly at distinct stages in the region’s past.

11



The very presence of LV stops in Lwel and other languages in the WCB
homeland area is likely to be the outcome of substrate influence. As discussed in
Section 1, Lwel is not an isolated instance of a language with LV stops south of the
west-east demarcation line. LV stops in the lower Kasai region occur in many
languages spoken in the vicinity of the WCB homeland area, and are often free
variants of velar stop + labial-velar glide sequences, in line with the general
historical evolution pattern of LV stops (see Section 1). For instance, in certain
varieties of Ngwi B861, /kw/ has [kp] as a free variant (see Nsumuki 1993: 12 as
opposed to the ideolect of Frédéric Empenge Itobola living in Idiofa, the main Ngwi
consultant of the BantuFirst project team which has /kw/). In the Idiofa variety of
Mbuun B87, [gb] and [kp] are reported as free variants of /gw/ and /kw/ respectively
(Mundeke 2011: 29). As the Bantu reconstructions linked to Lwel words containing
LV stops in (1) suggest, /kp/ in Lwel may have also started out as a sequence of
*k/*g followed by the labial-velar glide w, the reflex of either *u or *uv when
followed by another vowel.!3

As mentioned in Section 1, the presence of LV stops in the Bantu languages of
the northern DRC has been ascribed to long-lasting exchanges (and a high degree
of admixture) with speakers of Ubangi languages on both sides of the Ubangi River
(Bostoen & Donzo 2013).!1* This far south, the presence of LV stops cannot be
attributed to Ubangi interference, let alone be seen as a geographic feature of the
Macro-Sudan Belt. In a recent study on the lexical distribution of LV stops in
northern Sub-Saharan Africa, Idiatov & Van de Velde (2021) claim that the
presence of these sounds in Niger-Congo and Central-Sudanic languages is
attributable to shift-induced substrate interference from now extinct languages. As
for WCB, Idiatov & Van de Velde (2021: 100-101) argue that LVs in this Bantu
branch were brought by speakers of ancestral North-Western Bantu A80 and A90
languages already having LV stops as the result of substrate interference. These
groups would have moved southwards into the rainforest and then shifted to one or
more WCB languages. While this hypothesis seems plausible, we believe it is also
possible that WCB varieties currently found in the homeland area developed LV
stops via independent contact with autochthonous hunter-gatherers present in the
area at some point in history. Because LVs are absent in many low node WCB
subgroups (such as the KLC), this contact is likely to have happened in the lower
Kasai region after the initial dispersal of WCB from their homeland area.

Further documentation and dedicated studies are pivotal to make sense of the
phonological inventory of WCB varieties. For example, the possibility that Lwel
/gb/ exhibits some degree of implosivity might call for a more comprehensive
review of similarly glottalized sounds in the area. Their presence in the wider region
is not entirely atypical (Clements & Rialland 2008), and has been recently reported
in Gyeli (A801), a Bantu language spoken by hunter-gatherers in southern

13 As shown in (2), however, this is less straightforward for /(n)gb/, which seems to be a
reflex of *gu preceded by a homorganic nasal but with no vowel following.

14 A similar contact-based account is reported by Andreas et al. (2009: 25) for Nyam, Chadic,
spoken in Nigeria. This explanation should not be taken as an alternative to the phonetically-
grounded account outlined in Section 1, whereby Ku/oV > KwV > KPV. Contact patterns
may have played a role in spreading this sound change, which is not always regular in every
language with LVs (e.g. it is not in Lwel), see Cahill (2018: 156).
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Cameroon (Grimm 2019). What is more, the status of glottalized sounds as free
variants / phonetic realizations of LV stops has not been investigated for languages
that are reported to have both /kp/ and /gb/. The question is whether an implosive-
like realization of /gb/ could further point in the direction of a merger of /kp/ and
/gb/, or rather signal a general reorganization of voicing (a)symmetries in the Lwel
phonological inventory. However, phonetic analyses of implosives in the southern
Congo Basin are extremely rare, the one notable exception being Nagano-Madsen
& Thornell (2012) for Mpiemo (A86¢)."

4 Conclusions

In this paper, we showed that LV stops are part of the phonological inventory of
Lwel B862. This calls into question the earlier areal definition of these sounds as a
distinctive feature of the Macro-Sudan Belt in northern Sub-Saharan Africa
(Clements & Rialland 2008; Giildemann 2008, 2018). Lwel exhibits an uncommon
crosslinguistic pattern within the LV class, where voiceless /kp/ is favored over
voiced /gb/. This situation could possibly evolve into a merger of /kp/ and /gb/ to
/kp/ (a merger which cross-linguistically tends to have /gb/ as an outcome), or a
neutralization, with /kp/ being the only LV stop in the language and /gb/ being
realized as either a regular plosive or an implosive, given the well-attested tendency
for LV stops to be produced with an at least partly ingressive airstream mechanism.
In support of the neutralization scenario, our preliminary exploration of the data
collected in 2019 indeed suggests that some degree of glottalization may be detected
on some of the allegedly voiced LV stops in Lwel. While more data are needed to
make any further claims, this possibility makes Lwel and other WCB languages
with LV stops a valuable case study for both historical phonology and phonetic
typology.

Of course, all the hypotheses presented in this paper cannot successfully be
tested until further evidence is gathered through phonetic documentation in the
region. We still know very little about the phonetic characteristics of the languages
of the southern Congo Basin. This makes them of great importance for linguistic
inquiry. For one thing, cross-linguistically rare sounds are often found in under-
described languages, and this is particularly true in Africa (Miyaoka 2001;
Bhaskararao 2004; Maddieson 2018). What is more, some of these sounds seem to
correlate strongly with several environmental variables. For instance, the
distribution of implosives in the world’s languages seems to be linked to their
proximity to the equator. This outstanding relation has been neglected in the
literature compared to other linguistic variables (Axelsen & Manrubia 2014; Gavin
& Stepp 2014), one notable exception being Idiatov & Van de Velde (2021).
Phonetic research in this area could shed light both on the diachrony of language
change and contact in Africa and on linguistic evolution in broader terms.

15 As an anonymous reviewer pointed out, it would also be worth determining whether
bilabial implosives are attested in cognate forms in neighbouring languages. The reviewer
reports that such as an alternation is found in Igbo, where some dialects have a labial-velar
stop corresponding to velarized implosive bilabial stops in others.
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Additionally, it could help us better integrate phonetic knowledge and linguistic
typology in a very poorly studied area of the world. The result will be a clearer
picture of a region that is all too often underrepresented in cross-linguistic surveys.

Acknowledgements

The present research was funded by a Consolidator’s Grant (n° 724275) of the
European Research Council (ERC) under the European Union’s Horizon 2020
research and innovation program granted to the last author. The first author
acknowledges the support of FWO (Fonds Wetenschappelijk Onderzoek
Vlaanderen) PhD fellowship n°® 11D7221N. The second author acknowledges the
support of FWO postdoctoral fellowship n® 12ZV721N. We are grateful to two
anonymous reviewers for their helpful feedback on an earlier version of this paper.

Abbreviations

A-A = Afro-Asiatic; BLR = Bantu Lexical Reconstructions; CL = noun class
prefix/pairing; KLC = Kikongo Language Cluster; LV = labial-velar; N-C = Niger-
Congo; N-S = Nilo-Saharan; PB = Proto-Bantu; PWCB = Proto-West-Coastal Bantu;
SING = singular; vOT = Voice Onset Time; WCB = West-Coastal Bantu.

References

Andreas, H., R. Leger and U. Zoch. 2009. The Nyam Language: First Steps Toward
a Grammatical Description. In Rothmaler, E. (ed.), Topics in Chadic Linguistics
V (pp. 23-36). Cologne: Rlidiger Koppe.

Axelsen, J.B. and S. Manrubia. 2014. River density and landscape roughness are
universal determinants of linguistic diversity. Proceedings of the Royal Society
B: Biological Sciences 281: https://doi.org/10.1098/rspb.2013.3029.

Bahuchet, S. 1993. History of the inhabitants of the central African rain forest:
perspectives from comparative linguistics. In C.M. Hladik, A. Hladik, O.F.
Linares, H. Pagezy, A. Semple & M. Hadley (eds.), Tropical forests, people and
food. Biocultural interactions and applications to development, 37-54.
Paris/Lancs: Unesco/Parthenon.

Bahuchet, S. 2006. Languages of African rainforest “ pygmy > hunter-gatherers:
language shifts without cultural admixture. Paper presented at Paper presented
at the “Historical linguistics and hunter-gatherers populations in global
perspective” Conference, Max Planck Instute, Leipzig, Aug 2006, Leipzig,
Germany.

Bahuchet, S. 2012. Changing language, remaining Pygmy. Human Biology 84: 11-
43.

Bastin, Y., A. Coupez, E. Mumba and T.C. Schadeberg (eds.). 2002. Bantu Lexical
Reconstructions 3. Tervuren: Royal Museum for Central Africa, online
database:
https://www.africamuseum.be/nl/research/discover/human_sciences/culture_so
ciety/blr (last accessed July 19, 2020).

14



Batini, C., J. Lopes, D.M. Behar, F. Calafell, L.B. Jorde, L. van der Veen, L.
Quintana-Murci, G. Spedini, G. Destro-Bisol and D. Comas. 2011. Insights into
the demographic history of African Pygmies from Complete Mitochondrial
Genomes. Mol. Biol. Evol. 28: 1099-1110.

Bhaskararao, P. 2004. Phonetic documentation of endangered languages: Creating
a knowledge- base containing sound recording, transcription and analysis.
Acoustical Science and Technology 25: 219-226.

Biebuyck, D.P. 1973. Lega Culture; Art, Initiation, and Moral Philosophy Among
a Central African People. Berkeley, Los Angeles, London: University of
California Press.

Bissila, S. 1991. Description phonologique du ilaale (dialecte teke du Congo).
Brazzaville: Universit¢ Marien Ngouabi, Mémoire de Diplome d'Etudes
Supérieures.

Boone, O. 1973. Carte ethnique de la République du Zaire. Quart sud-ouest (Musée
royal de 1'Afrique centrale, Tervuren, Belgique. Annales. Série in -80).
Tervuren: Musée royal de 1'Afrique centrale.

Bostoen, K., B. Clist, C. Doumenge, R. Grollemund, J.-M. Hombert, J. Koni
Muluwa and J. Maley. 2015. Middle to Late Holocene Paleoclimatic Change
and the Early Bantu Expansion in the Rain Forests of West Central-Africa.
Current Anthropology 56: 354-384.

Bostoen, K. and J.-P. Donzo. 2013. Bantu-Ubangi Language Contact and the Origin
of Labial-Velar Stops in Lingombe (Bantu, C41, DRC). Diachronica 30: 435-
468.

Bostoen, K. and L. Mundeke. 2011a. The Causative/Applicative Syncretism in
Mbuun (Bantu B87, DRC): Semantic Split or Phonemic Merger? Journal of
African Languages and Linguistics 32: 179-218.

Bostoen, K. and L. Mundeke. 201 1b. Passiveness and Inversion in Mbuun (Bantu
B87, DRC). Studies in Language 21: 72-111.

Bostoen, K. and B. Sands. 2012. Clicks in South-Western Bantu Languages:
Contact-Induced Vs. Language-Internal Lexical Change. In M. Brenzinger &
A.-M. Fehn (eds.), Proceedings of the 6th World Congress of African Linguistics
Cologne 2009, 129-140. Cologne: Riidiger Koppe.

Botma, B. 2011. Sonorants. In M. van Oostendorp, C.J. Ewen, E. Hume & K. Rice
(eds.), The Blackwell Companion to Phonology, 171-194. Malden: Wiley-
Blackwell.

Cahill, M. 2008. Why labial-velar stops merge to /gb/. Phonology 25: 379-398.

Cahill, M. 2017. Labial-velars: A questionable diagnostic for a linguistic area. In S.
Kaji (ed.), Proceedings of the 8th World Congress of African Linguistics Kyoto
2015, 13-23. Tokyo: ILCAA, Tokyo University of Foreign Studies.

Cahill, M. 2018. Labial-velars of Africa: Phonetics, phonology, and historical
development. In A. Agwuele & A. Bodomo (Eds.) The Routledge Handbook of
African Linguistics. London: Routledge.

Cahill, M. and J. Hajek. 2001. Why [kp]? Paper presented at Linguistic Society of
America Annual Meeting, Washington, DC, Jan. 4-7, 2001.

15



Catford, J.C. 1977. Fundamental problems in phonetics. Edinburgh: Edinburgh
University Press.

Clements, N. 2000. Phonology. In B. Heine & D. Nurse (eds.), African Languages:
An Introduction, 123-160. Cambridge; New York: Cambridge University Press.

Clements, N. and A. Rialland. 2008. Africa as a Phonological Area. In B. Heine &
D. Nurse (eds.), 4 Linguistic Geography of Africa, 36-85. Cambridge; New
York: Cambridge University Press.

Connell, B. 1987. Temporal aspects of labiovelar stops. Work in Progress, 20, Dept.
of Linguistics, University of Edinburgh, 53-60.

Connell, B. 1991a. Accounting for the reflexes of labial-velar stops. In Rossi, M.
(Ed.) Proceedings of the Xllth ICPhS, Aix-en-Provence, Vol. 3: 110-113.

Connell, B. 1991b. Phonetic Aspects ofthe Lower Cross Languages and their
Implications for Sound Change. PhD. Dissertation, Edinburgh.

Connell, B. 1994. The structure of labial-velar stops. Journal of Phonetics 22: 441-
476.

Connell, B. 1995. The historical development of Lower Cross consonants. Journal
of African Languages and Linguistics 16: 41-70.

Connell, B. 1998/1999. Feature geometry and the formation of labial-velars: a reply
to Mutaka and Ebobissé. Journal of West African Languages and Linguistics
XXVII, 17-32.

Crane, T.M., L.M. Hyman and S. Nsielanga Tukumu. 2011. 4 Grammar of Nzadi
(B.865) A Bantu Language of the Democratic Republic of Congo with an
Appendix of Proto-Bantu - Nzadi Sound Correspondences by Clara Cohen.
Berkeley: University of California Publications.

Daeleman, J. 1977. A comparison of some zone B languages in Bantu. Africana
Linguistica 7: 93-144.

de Schryver, G.-M., R. Grollemund, S. Branford and K. Bostoen. 2015. Introducing
a State-of-the-Art Phylogenetic Classification of the Kikongo Language Cluster.
Africana Linguistica 21: 87-162.

Demolin, D. 1995. "The phonetics and phonology of glottalized consonants in
Lendu", in Phonology and Phonetic Evidence: Papers in Laboratory Phonology
4, ed. by B. Connel and A Arvaniti. Cambridge University Press, Cambridge:
368-85.

Demolin, D. 1991. Les consonnes labio-vélaires du mangbetu. Pholia 6: 85-105.

Demolin, D. and M. Vuillermet. 2006. Voiceless implosives: a comparison between
American and African languages. Rara Conference, Leipzig.

Dibata Mimpya, 1. 1979. Esquisse grammaticale de la langue tsong: phonologie et
morphologie. Lubumbashi: Université de Lubumbashi, mémoire de licence.
Dimmendaal, G. 2001. Logophoric marking and represented speech in African
languages as evidential hedging strategies. Australian Journal of Linguistics 21:

131-157.

Dimmendaal, G. 1995. The role of bilingualism in Nilotic sound change. Belgian
Journal of Linguistics 9: 85-109.

Dogil, G. 1988. On the acoustic structure of multiply articulated stop consonants
(labio-velars). Wiener Linguistische Gazette, 42-43, 3-55.

16



Eberhard, D. M., G.F. Simons, and C.D. Fennig (eds.). 2021. Ethnologue:
Languages of the World. Twenty-fourth edition. Dallas: SIL International.
Online version: http://www.ethnologue.com.

Ellington, J.E. 1977. Aspects of the Tiene Language. Madison: University of
Wisconsin, PhD-thesis.

Everett, C. 2013. Evidence for direct geographic influences on linguistic sounds:
the case of ejectives. PloS one 8: €65275-e65275.

Flemming, E. 2001. Scalar and categorical phenomena in a unified model of
phonetics and phonology. Phonology 18 (2001) 7—44.

Flemming, E. 1995. Auditory representations in phonology. Los Angeles:
University of California, PhD thesis.

Flemming, E. 1996. Evidence for constraints on contrast: The dispersion theory of
contrast. UCLA Working Papers in Phonology 1: 86-106.

Garber, A.E. 1987. 4 tonal analysis of Senufo. Sucite dialect. Urbana-Champaign
University of Illinois, PhD thesis.

Gavin, M.C. and J.R. Stepp. 2014. Rapoport's rule revisited: geographical
distributions of human languages. PloS one 9: ¢107623-e107623.

Goldstein, L. 1995. Lendu consonants and the role of overlapping gestures in sound
change: Comments on Demolin.

Grégoire, C. 2003. The Bantu Languages of the Forest. In D. Nurse & G. Philippson
(eds.), The Bantu Languages, 349-370. London New York: Routledge.

Grimm, N. 2019. Implosives in Bantu A80? The case of Gyeli. In E. Clem, P. Jenks
& H. Sande (eds.), Theory and Description in African Linguistics.: Selected
Papers from the 47th Annual Conference on African Linguistics, 135-153.
Berlin: Language Science Press.

Grollemund, R., S. Branford, K. Bostoen, A. Meade, C. Venditti and M. Pagel.
2015. Bantu Expansion Shows That Habitat Alters the Route and Pace of Human
Dispersals. Proceedings of the National Academy of Sciences of the United
States of America 112: 13296-13301.

Giildemann, T. 2008. The Macro-Sudan Belt: Towards Identifying a Linguistic
Area in Northern Sub-Saharan Africa. In B. Heine & D. Nurse (eds.), 4
linguistic geography of Africa, 151-185. Cambridge ; New York: Cambridge
University Press.

Giildemann, T. 2018. Areal linguistics beyond contact, and linguistic areas of
Afrabia. In T. Giildemann (ed.), The Languages and Linguistics of Africa, 448—
545. Berlin: Mouton de Gruyter.

Giildemann, T. and M. Stoneking. 2008. A Historical Appraisal of Clicks: A
Linguistic and Genetic Population Perspective. Annual Review of Anthropology
37:93-1009.

Gunnink, H. forthcoming. Click loss and click insertion in Fwe. In B. Sands (ed.),
Handbook of Click Languages. Leiden: Brill.

Gunnink, H., B. Sands, B. Pakendorf and K. Bostoen. 2015. Prehistoric Language
Contact in the Kavango-Zambezi Transfrontier Area: Khoisan Influence on
Southwestern Bantu Languages. Journal of African Languages and Linguistics
36: 193-232.

17



Guthrie, M. 1970. Comparative Bantu: An Introduction to the Comparative
Linguistics and Prehistory of the Bantu languages. Volume 3: A Catalogue of
Common Bantu with Commentary. London: Gregg International.

Guthrie, M. 1971. Comparative Bantu: An Introduction to the Comparative
Linguistics and Prehistory of the Bantu languages. Volume 2: Bantu Prehistory,
Inventory and Indexes. London: Gregg International.

Halle, M. and K. Stevens. 1971. A note on laryngeal features. Quarterly Progress
Report, MIT Research Laboratory of Electronics 101: 198-213.

Hammarstrom, H. 2016. Linguistic diversity and language evolution. Journal of
Language Evolution 1: 19-29.

Hammarstrom, H., Forkel, R., Haspelmath, M. & Bank, S. (eds). 2021. Glottolog
4.4. Leizpig: Max Planck Institute for Evolutionary Anthropology,
https://doi.org/10.5281/zenodo.4761960 (Available online at:
http://glottolog.org last accessed on 27 May 2021).

Herbert, R.K. 1990. The Sociohistory of Clicks in Southern Bantu. Anthropological
Linguistics 32: 295-315.

Hewlett, B. 1996. Cultural diversity among African pygmies. In S. Kent (ed.),
Cultural Diversity Among Twentieth-Century Foragers: An African
Perspective, 215-244. Cambridge: Cambridge University Press.

Hewlett, B.S. 2014. Hunter-gatherers of the Congo Basin: Cultures, Histories and
Biology of African Pygmies. New Brunswick: Transaction Publishers.

Hyman, L. 1979. Phonology and Noun Structure. In Hyman, L.M. (ed.), Aghem
Grammatical Structure (pp. 1-72). Southern California Occasional Papers in
Linguistics No. 7. University of Southern California.

Hyman, L. 2011. The Macro-Sudan Belt and Niger-Congo Reconstruction.
Language Dynamics and Change 1: 3-49.

Idiatov, D. and M. Van de Velde. 2021. The lexical distribution of labial-velar stops
is a window into the linguistic prehistory of Northern Sub-Saharan Africa.
Language 97(1): 72-107.

Iverson, G.K. and J.C. Salmons. 2007. Domains and directionality in the evolution
of German final fortition. Phonology 24: 121-145.

Joiris, D.V. 1994. Elements of Techno-Economic Changes among the
Sendentarised Bagyeli Pygmies (South-West Cameroon). African Study
Monographs 15: 83-95.

Joiris, D.V. 1996. A comparative approach to hunting rituals among Baka Pygmies
(southeastern Cameroon). In S. Kent (ed.), Cultural Diversity Among Twentieth-
Century Foragers: An African Perspective, 245-275. Cambridge: Cambridge
University Press.

Kamba-Muzenga, J.-G. 2003. Substitutifs et possessifs en bantou. Paris: Peeters.

Katona Makani, B. 2017. Phytonymes et myconymes nsamban (Bantu B85F):

Essai d’onomastique. Kikwit: Institut Supérieur Pédagogique de Kikwit,
mémoire de licence.

Kawahara, S. and M. Pangilinan. 2017. Spectral continuity, amplitude changes, and
perception of length contrasts. In H. Kubozono (ed.), The Phonetics and
Phonology of Geminate Consonants, 13-33. Oxford: Oxford University Press.

18



Kaye, J.D. 1981. Implosives as liquids. Studies in African Linguistics Supplement
8: 78-81.

Kelly, J. 1974. Close vowels in Fang. Bulletin of the School of Oriental and African
Studies 37, 119-123.

Kelly, J. 1988. The velar labials in Chidigo. In D. Bradley, E. J. A. Henderson &
M. Mazaudon (eds.), Prosodic Analysis and Asian Linguistics: to honour R.K.
Sprigg, 43-50. Canberra: Pacific Linguistics.

Khang Levy, N.-m.s. 1977. Esquisse phonologique de la langue Iwel. Lubumbashi:
Université Nationale du Zaire, travail de fin d’études de graduat.

Khang Levy, N.-m.s. 1979. Eléments de grammaire morphologique de la langue
Iwel. Lubumbashi: Université Nationale du Zaire, mémoire de licence.

Kibwenge India'Ane, P. 1985. Langue mpur B85e. Phonologie et morphologie
synthématique : parler de Mikingi, collectivit¢é Dwe. Kikwit: ISP de Kikwit,
mémoire de licence.

Kingston, J. 1985. The phonetics and phonology of the timing of glottal and oral
events. Berkeley: University of California, PhD thesis.

Koni Muluwa, J. and K. Bostoen. 2011. Umlaut in the Bantu B70/80 languages of
the Kwilu (DRC): Where did the final vowel go? Paper presented at 41th
Colloquium on African Languages and Linguistics, Leiden.

Koni Muluwa, J. and K. Bostoen. 2012. La diphtongaison dans les langues bantu
B70-80 (Bandundu, RDC): typologie et classification historique. Africana
Linguistica 18: 355-386.

Koni Muluwa, J. and K. Bostoen. 2015. Lexique comparé des langues bantu du
Kwilu (République déemocratique du Congo). Cologne: Riidiger K&ppe.

Koni Muluwa, J. and K. Bostoen. 2019. Nsong (B85d). In M. Van de Velde, K.
Bostoen, D. Nurse & G. Philippson (eds.), The Bantu Languages (Second
Edition), 414-448. Oxford: Routledge.

Ladefoged, P. 1968a. A Phonetic Study of West African Languages: an auditory-
instrumental survey, 2" edition. Cambridge: Cambridge University Press.

Ladefoged, P. 1968b. Linguistic aspects of respiratory phenomena. Annals of the
New York Academy of Sciences 155: 141-151.

Ladefoged, P. 1973. The features of the larynx [1973/01/01/]. Journal of Phonetics
1: 73-83.

Ladefoged, P. 2003. Phonetic Data Analysis: An introduction to fieldwork and
instrumental techniques. Oxford: Blackwell.

Ladefoged, P. and 1. Maddieson. 1996. The sounds of the world's languages
(Phonological theory). Oxford/Cambridge: Blackwell.

Lewis, J. 2006. Les Pygmées Batwa du Rwanda: un peuple ignoré du Rwanda. In
S.v.r.C.c. Abega & P. Bigombe Logo (eds.), La marginalisation des pygmées
d’Afrique centrale, vol. 79-105. Paris: Maisonneuve, Larose et Afrédit.

Long, RW. 1971. A4 comparative study of the northern Mande languages.
Bloomington: Indiana University, PhD thesis.

Lorin, L.-M., L. Maselli, L. Varnet and M. Giavazzi. 2020. Acoustic Properties of
Strident Fricatives at the Edges: Implications for Consonant Discrimination.
Paper presented at Interspeech 2020, Shanghai, Chine, France.

19



Maddieson, 1. 1993. Investigating Ewe articulations with electromagnetic
articulography. Forshungsberichte des Instituts fiir Phonetik und Sprachliche
Kommunikation der Universitit Miinchen 31: 181-214.

Maddieson, I. 2011. Presence of Uncommon Consonants. In M.S. Dryer & M.
Haspelmath (eds.), The World Atlas of Language Structures Online. Munich:
Max Planck Digital Library: Available online at http://wals.info/feature/19A
(Accessed on 2011-10-01).

Maddieson, I. 2018. Phonetics and African Languages. In T. Giildemann (ed.), The
Languages and Linguistics of Africa, 546-601. Berlin: De Gruyter Mouton.
Maddieson, 1. and P. Ladefoged. 1989. Multiply articulated segments and the

feature hierarchy. UCLA Working Papers in Phonetics, 72, 116-138.

Mabho, J.F. 2009. NUGL Online: The Online Version of the New Updated Guthrie
List, a Referential Classification of the Bantu Languages (4 Juni 2009). (Online
file: http://goto.glocalnet.net/mahopapers/nuglonline.pdf

Mathangwane, J. T. 1996. Ikalanga Phonetics and Phonology: A Synchronic and
Diachronic Study. Stanford: CSLI.

McLaughlin, F. 2005. Voiceless implosives in Seereer-Siin. Journal of the
International Phonetic Association, Vol. 35, No. 2 (December 2005), pp. 201-
214

Meeussen, A.E. 1967. Bantu grammatical reconstructions. Africana Linguistica 3:
79-121.

Mertens, J. 1938. Les Badzing de la Kamtsha. Deuxieme Partie: Grammaire de
l’idzing de la Kamstha. Bruxelles: Librairie Falk fils.

Mills, E. 1984. Senoufo phonology: discourse to syllable. Dallas: Summer Institute
of Linguistics.

Miyaoka, O. 2001. Endangered languages: The crumbling of the ecosystem of
language and culture — An introduction to Kyoto Conference. Lectures on
Endangered Languages: 2 — From Kyoto Conference 2000, 3-17. Osaka:
ELRP.

Mohlig, W.J.G. 1981. Stratification in the History of the Bantu Languages. Sprache
und Geschichte in Afrika: 251-317.

Mukwiza Ndahinda, F. 2011. Indigenousness in Africa: A Contested Legal
Framework for Empowerment of 'Marginalized' Communities. The Hague:
Asser Press.

Mula, E. 1977. Esquisse de grammaire kiding munken : phonologie et morphologie
(parler de Bantsiona) Lubumbashi: Université Nationale du Zaire, mémoire de
licence.

Mundeke, L. 2011. Etude morphosyntaxique de la langue mbuun (B87) (parler
d’Elyob). Lubumbashi: Université de Lubumbashi,

Munkyen Okab, S.L. 1990. Etude contrastive phonético-phonologique entre le
frangais et le ding (B.86) du Zaire: propositions pour la correction phonétique
et graphique. Paris: Universit¢ de la Sorbonne Nouvelle (Paris 3), thése de
doctorat nouveau régime.

20



Mwan Mesongolo, M. 1984. Phonologie et morphologie de keden-Lesye (B86).
Parler de Mateko-Mfwaay. Lubumbashi: Universit¢ Nationale de Zaire,
mémoire de licence.

Nagano-Madsen, Y. and C. Thornell. 2012. Acoustic properties of implosives in
Bantu Mpiemo. Fonetik 2012, 15th Swedish Phonetics Conference, May 30-
June 1, University of Gothenburg, 73-76.

Nsumuki, W. 1993. Formation des substantifs par composition en ngwi. Kinshasa:
Institut Pédagogique National de Kinshasa - Binza, travail de fin d’études de
graduat.

Ohala, J. 1979. Universals of labial velars and de Saussure’s chess analogy. In E.
Fischer-Jorgensen, J. Rischel, and N. Thorsen (eds.), Proceedings of the Ninth
International Congress of Phonetic Sciences, vol. 2 41-47. Copenhagen:
Institute of Phonetics, University of Copenhagen.

Ohala, J.J. and Lorentz, J. 1977. The story of [w]: an exercise in the phonetic
explanation for sound patterns. Proceedings of the Third Annual Meeting,
Berkeley Linguistic Society: 577-99.

Pacchiarotti, S. and K. Bostoen. 2020. The Proto-West-Coastal Bantu Velar Merger.
Africana Linguistica 26: 139-195

Pacchiarotti, S. and K. Bostoen. forthcoming. Erratic Velars in West-Coastal Bantu:
Explaining Irregular Sound Change in Central Africa. Journal of Historical
Linguistics: tba.

Pacchiarotti, S. and K. Bostoen. 2021. Final Vowel Loss in Lower Kasai Bantu
(DRC) as a Contact-Induced Change. Journal of Language Contact 14: 437-
474.

Pacchiarotti, S., N. Chousou-Polydouri and K. Bostoen. 2019. Untangling the West-
Coastal Bantu Mess: Identification, Geography and Phylogeny of the Bantu
B50-80 Languages. Africana Linguistica 25: 155-229.

Painter, C. 1978. Implosives, inherent pitch, tonogenesis, and laryngeal
mechanisms. Journal of Phonetics, 6, 249-274.

Pakendorf, B., H. Gunnink, B. Sands and K. Bostoen. 2017. Prehistoric Bantu-
Khoisan Language Contact: A Cross-Disciplinary Approach. Language
Dynamics and Change 7: 1-46.

Patin, E., G. Laval, L.B. Barreiro, A. Salas, O. Semino, S. Santachiara-Benerecetti,
K.K. Kidd, J.R. Kidd, L. Van der Veen, .M. Hombert, A. Gessain, A. Froment,
S. Bahuchet, E. Heyer and L. Quintana-Murci. 2009. Inferring the demographic
history of African farmers and pygmy hunter-gatherers using a multilocus
resequencing data set [Apr]. PLoS Genet 5: €¢1000448.

Paulian, C. 1975. Le kukuya, langue teke du Congo: phonologie- classes nominales.
Paris: Société des Etudes Linguistiques et Anthropologiques.

Phinnemore, T.R. 1985. Ono phonology and morphophonemics. Papers in New
Guinea Linguistics 22: 173-214.

Ponelis, F. 1974. On the dynamics of velarization and labialization: Some Bantu
evidence. Studies in African Linguistics 5, 27-58.

Quintana-Murci, L., H. Quach, C. Harmant, F. Luca, B. Massonnet, E. Patin, L.
Sica, P. Mouguiama-Daouda, D. Comas, S. Tzur, O. Balanovsky, K.K. Kidd,

21



J.R. Kidd, L. van der Veen, J.M. Hombert, A. Gessain, P. Verdu, A. Froment,
S. Bahuchet, E. Heyer, J. Dausset, A. Salas and D.M. Behar. 2008. Maternal
Traces of Deep Common Ancestry and Asymmetric Gene Flow between Pygmy
Hunter-Gatherers and Bantu-Speaking Farmers [Feb 5]. Proceedings of the
National Academy of Science of the United States of America 105: 1596-1601.

Rottland, F. 1977. Reflexes of Proto-Bantu Phonemes in Yanzi (B85). Africana
Linguistica 7: 375-396.

Schadeberg, T.C. 1999. Batwa: The Bantu Name for the Invisible People. In K.
Biesbrouck & S. Elders (eds.), Challenging Elusiveness: Central-African
Hunter-Gatherers in a Multidisciplinary Perspective, 21-39. Leiden: CNWS.

Schebesta, P.J. 1952. Les Pygmées du Congo Belge. Bruxelles: Institut Royal
Colonial Belge.

Seitz, S. 1970. Die Topfer-Twa in Ruanda. Freiburg: Krause.

Simpson, A.P. 2007. Acoustic and auditory correlates of non-pulmonic sound
production in German. Journal of the International Phonetic Association 37:
173-182.

Steriade, D. 1997. Phonetics in Phonology: The Case of Laryngeal Neutralization.
Ms.
https://linguistics.ucla.edu/people/steriade/papers/PhoneticsInPhonology.pdf.

Vogler, P. 1987. Le parler vata (Céte d’Ivoire). Strasbourg: Université des Sciences
Humaines de Strasbourg.

Warner, N. 1996. Acoustic characteristics of ejectives in Ingush. Proceedings of the
4th International Conference on Spoken Language Processing, Philadelphia,
PA, USA, October 3-6, 1996, 1525-1528. New York: Institute of Electrical and
Electronics Engineers, http://www.isca-speech.org/archive/icslp 1996.

Wedel, A., A. Ussishkin and A. King. 2019. Crosslinguistic evidence for a strong
statistical universal: Phonological neutralization targets word-ends over
beginnings. Language 95: e428-e446.

White, F. 1983. The vegetation of Africa: A descriptive memoir to accompany the
UNESCO/AETFAT/UNSO Vegetation map of Africa (3 Plates, Northwestern
Africa, Northeastern Africa, and Southern Africa, 1:5,000,000). UNESCO,
Paris.

Woodburn, J. 1997. Indigenous discrimination: the ideological basis for local
discrimination against hunter-gatherer minorities in sub-Saharan Africa. Ethnic
and Racial Studies 20: 345-361.

Wright, R., S. Hargus and K. Davis. 2002. On the categorization of ejectives: data
from Witsuwit'en. Journal of the International Phonetic Association 32: 43-77.

Zima, P. 1985. Labiovelar stops in the Djougou Dendi dialect of Songhay. Aetas
Universitatis Carolinae-Philologica 3, Phonetica Pragensia, VII, 97-103.

22



