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Abstract: Creole languages have generally not figured prominently in cross-
linguistic studies of word-prosodic typology. In this paper, we present a phonolog-
ical analysis of the prosodic system of Lung’Ie or Principense (ISO 639-3 code: pre), a
Portuguese-based creole language spoken in São Tomé and Príncipe. Lung’Ie has
produced a unique result of the contact between the two different prosodic systems
common in creolization: a stress-accent lexifier and tone language substrates. The
language has a restrictive privative H/Ø tone system, in which the /H/ is culminative,
but non-obligatory. Since rising and falling tones are contrastive on long vowels, the
tonemust bemarked underlyingly.While it is clear that tonal indications are needed,
Lung’Ie reveals two properties more expected of an accentual system: (i) there can
only be one heavy syllable per word; (ii) this syllable must bear a H tone. This raises
thequestionofwhether syllableswitha culminativeHalsohavemetrical prominence,
i.e. stress. However, the problem with equating stress with H tone is that Lung’Ie has
two kinds of nouns: those with a culminative H and those which are toneless. The
nouns with culminative H are 87% of Portuguese origin, incorporated through stress-
to-tone alignment, while the toneless ones are 92% of African origin. Although other
creole languages have been reported with split systems of “accented” vs. fully spec-
ified tonal lexemes, and others with mixed systems of tone and stress, Lung’Ie differs
from these cases in treating African originwords as toneless, a quite surprising result.
We consider different analyses and conclude that Lung’Ie has a privative /H/ tone
system with the single unusual stress-like property of weight-to-tone.
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1 Introduction

In the Handbook of Pidgins and Creoles Studies, Smith (2008: 126) argues that “the
value of studying the synchronic and historical phonologies of creole languages
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does not lie inwhat we can learn about phonology, for nothing novel is to be learnt
here”. However, relatively little research has been done in the area of word-
prosodic systems in contact situations and creole phonology in general (cf.
Clements and Gooden 2009; Lefebvre 2000; Smith 2008). Lung’Ie or Principense
(ISO 639-3 code: pre), for example, has been analyzed in several different ways: as
a fully-specified tone language with H, L and R tones (Günther 1973); a free “pitch-
accent” language with obligatory H (Traill and Ferraz 1981); a fully-specified tone
language with H and L tones (Maurer 2009) and a mixed system of stress and tone
(Agostinho 2015, 2016). Wewill show that Lung’Ie has culminative1 non-obligatory
privative H tone, the question being whether it also has stress.

In what follows, we will show how creoles can provide a unique window into
what is possible when languages with different word-prosodic systems come into
contact. Our goal in this paper is to present a phonological analysis of the word-
prosodic system of Lung’Ie, thereby providing an additional contribution to the
effect of language contact onword-prosodic typology. Aswill be shown, Lung’Ie has
produced a unique and previously unreported result of the contact between the two
different prosodic systems common in creolization: a stress-accent lexifier (Portu-
guese) and tone language substrates (Edo, Kimbundu, Kikongo, Yoruba, etc.).

While it is clear that tonal indications are needed, Lung’Ie reveals two properties
more expected of an accentual system: (i) there can only be one heavy syllable (CVV,
CVC, CVG) per word; (ii) this syllablemust bear a H tone. In this paper we diverge from
the different past descriptions of Lung’Ie word prosody and consider two possible
interpretations of the Lung’Ie data: the first is that it is a culminative /H/ tone system,
with anunusual “weight-to-tone” requirement. The second is that Lung’Ie has a “split”
word-prosodic system of some words with stress-and-tone vs. others with neither.

Our analysis is based on original fieldwork data collected and recorded by the
first author in Príncipe Island in 2019 and consists of 517 lexical items (nouns, verbs
and ideophones) in isolation and in 18 syntactic frames recordedwithfive speakers.2

The extensive data were organized and analyzed using Dekereke (Casali 2020) and
Praat (Boersma and Weenink 2017).

This paper is organized as follows. In §2 we provide a background on Lung’Ie.
After providing an overview of creole word-prosodic typology (§3) we present the
Lung’Ie prosodic system in §4, and further discussion and implications in §5 and §6.
As will be seen, we conclude that Lung’Ie has a privative /H/ (high) tone system3

1 At most one high (H) tone per phonological word (cf. Hyman 2014).
2 Part of the data for the language game, compounds and vocalic sandhi examples was collected
by the first author in field trips in 2009 and 2014.
3 A tone system in which there is only one active tone in the phonology, usually /H/ (cf. Hyman
2009).
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without stress, similar to other culminative H tone systems such as Somali (Hyman
1981, seealsoGreenandMorrison 2016; LeGac 2003), butwith theunusual stress-like
property of weight-to-tone.

2 Background on Lung’Ie

Lung’Ie ([luŋgíɛ], lit. ‘language of the Island’ or ‘language of Príncipe’) is a
Portuguese-based creole spoken in the Island of Príncipe, in São Tomé and
Príncipe, located in the Gulf of Guinea. The official language is Portuguese,
which is spoken by 98,4% of the population (INE 2012). Lung’Ie is a highly
endangered language with the number of speakers ranging from 20 (Maurer
2009) to 200 when considering speakers with different levels of proficiency
(Agostinho 2015). Its origin is linked to the Portuguese exploration and the
kidnapping and confinement of African populations from the 15th to the 19th
century.

The Gulf of Guinea islands of Príncipe, São Tomé, and Annobón were un-
inhabited before the arrival of the Portuguese in the late 15th century. Today,
there are four genetically related Portuguese-based creoles native to the Gulf of
Guinea: Lung’Ie, Forro or Santome (ISO 639-3 code: cri), and Angolar (aoa) –
spoken in São Tomé and Príncipe – and Fa d’Ambô (fab) – spoken in Equatorial
Guinea (see Map 1).

Map 1: The Gulf of Guinea.4

4 Source: https://commons.wikimedia.org/wiki/File:Gulf_of_Guinea_(English).jpg.
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The island of São Tomé was first populated by enslaved people mainly from
the Niger Delta, and later primarily from Congo and Angola (Caldeira 2008,
2013: 67–72; Seibert 2013: 66–67, 2014: 46). The colonization of São Tomé and
Príncipe was initially connected to the Atlantic slave trade economy and, after
the beginning of the 16th century, to the sugar industry, when the country
became the first monoculture plantation economy in the tropics (Seibert 2013).
In this multilingual scenario, the Proto-Creole of the Gulf of Guinea (henceforth
PGG) (Bandeira 2017; Ferraz 1979; Hagemeijer 2011) emerged from the contact
between Portuguese and African populations during the 15th and 16th centuries
in São Tomé.

During the early to mid-16th century, there was a geographical separation of
the PGG speakers into the other islands due to economic and social factors and a
further speciation that resulted in the four languages spoken today: Forro in São
Tomé; Angolar, (which was developed in a maroon settlement) in São Tomé;
Lung’Ie in Príncipe and Fa d’Ambô in Annobón (Bandeira 2017; Hagemeijer 2011).
The four languages are currently non-mutually intelligible.

Subsequently, enslaved people from the Niger Delta region were transplanted
from the continent directly to Príncipe Island. Príncipe received a small number of
prisoners from Bantu regions in contrast to São Tomé that continued to receive a
large Bantu input (Hagemeijer 2011).5

Contrary to Ferraz (1979), who considered both Edoid6 and Bantu lan-
guages to be the main substrates of the Gulf of Guinea creoles, the current view
on their history is that languages from the Niger Delta, particularly Edoid lan-
guages, were the main substrate, while Bantu languages, such as Kikongo and
Kimbundu, played a secondary role (Hagemeijer 2011; see also Agostinho et al.
2019; Ladhams 2012) (see Map 2).

Ladhams (2012) shows that Lung’Ie has the lowest percentage of Bantu words
and the highest percentage of Edo words compared to the other Gulf of Guinea

5 Genetic studies show a predominance of Benin (52.3%) andBantu (36.4%) haplotypes in the city
of São Tomé (Tomás et al. 2002: 403), which also confirms that “Central-West Africa and the
western areas of Bantu-speaking Africa were the major sources of the slave settlers in São Tomé”
(Tomás et al. 2002: 407).
6 Since Edoid languages were earlier classified as Kwa (vs. current Benue-Congo), some authors
also refer to a Kwa substrate. Other languages of southern Nigeria are also cited as present in the
Gulf of Guinea creoles formation, such as Yoruboid (Yoruba and Itsekiri) (Ladhams 2003) and Ijoid
languages (Hagemeijer 2011).
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creoles.8 This result is consistent with the social history of Príncipe, that, unlike
São Tomé andAnnobón, ceased to receive the contingent from theBantu zone after
the separation of the PGG speakers. This explains why Forro and Fa d’Ambô have a
higher percentage of Bantu vocabulary compared to Lung’Ie. On the other hand,
Angolar shows a very high percentage of Bantu words and very little of Edo and
Yoruba. This is explained by a partial relexification by runaway prisoners speakers
of Bantu languages (probably Kimbundu) in themaroon communities where it was
further developed (Lorenzino 1998: 68).

(1) Percentages of words identified as African by source languages from
Ladhams (2012) in the Gulf of Guinea creoles:
São Tomé: Bantu 56%, Edo 35%, Yoruba 6%, others 3%;
Príncipe: Bantu 23%, Edo 65%, Yoruba 10%, others 2%;
Annobón: Bantu 52%, Edo 38%, Yoruba 6%, others 4%;
Angolar: Bantu 92%, Edo 6%, Yoruba and others 2%.

Map 2: West-Benue Congo and Bantu regions.7

7 Source: modified from https://commons.wikimedia.org/wiki/File:Niger-Congo_map.png.
8 As the author points out, the data used for this calculation “is necessarily incomplete, as a result
of the limited resources currently available, not only for the creoles themselves, but also for the
African languages” (Ladhams 2012: 38).
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As we will see, distinguishing Portuguese vs. African source words will be
important in understanding the Lung’Ie word-prosodic system9.

3 Creole Word-prosodic Typology

Creole languages are considered by some authors to be linguistically distinct
from non-creole languages because they are “new” languages that have un-
dergone extreme linguistic restructuring and simplification during their for-
mation process (Bakker et al. 2011; Daval-Markussen 2013; Daval-Markussen
and Bakker 2011; McWhorter 2005, 2011). Creole languages in McWhorter’s
(1998, 2005, 2011) “Creole Prototype” are said not to use tone in distinguishing
lexical items (pitch rather being epiphenomenal to stress) (McWhorter 2018:
23). Consequently, creolists have been addressing tone in order to prove or
disprove the Prototype and to contribute to the debate on whether creoles are
different from other languages. Even though tone seems to be at the center of
this discussion, few attempts have been made to investigate the typology of
creole word-prosodic systems, and most creole tone systems have yet to be
studied thoroughly (Smith 2008).10

Significantly, Afro-Atlantic Creoles present a unique situation of contact be-
tween two word-prosodic systems: a stress-accent lexifier and tone language sub-
strates.11 In (2) we show the two types of lexifiers and substrates in this context:

(2) The prosodic types of the lexifiers vs. substrates in Afro-Atlantic Creoles
genesis
Type Word Prosody CVCV

possibilities
Languages

Type 1 Stress-accent ˈØ-Ø, Ø-ˈØ Portuguese, English,
etc

Type 2a Fully-specified
tone

H-H, H-L, L-H, L-L
(also M, ↓H, etc.)12

Edo, Yoruba, etc

Type 2b Privative tone H-Ø, H-H, Ø-H,
Ø-Ø

Kikongo, Kimbundu,
etc

9 The sources used for the origin of the African words were Agheyisi (1986), Aigbokhan et al.
(2013), Junior (1947), (Bentley 1887), Günther (1973), Ladhams (2003, 2012) and Maurer (2009).
10 This likely contributes to why creole languages are not treated in recent handbooks on pros-
ody, e.g. van der Hulst et al. (2010), Gussenhoven and Chen (2020).
11 We consider only Afro-European creoles spoken in Africa and in the Caribbean in this paper.
12 We ignore systems with /H/, /L/ and Ø, where Ø is a third value.
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Type 1 is the stress-accent system of the lexifiers, e.g. Portuguese and English. The
African languages canbe divided into two: fully-specified tone systems (Type 2a)13,
e.g. Edo and Yoruba, and privative H (high) tone systems (Type 2b), e.g. Kikongo
and Kimbundu.

In non-creole languages, we find three possible outcomes of word-prosodic
contact of different word-prosodic systems:

(3) Result of contact between tonal and non-tonal word-prosodic systems in
non-creole languages:
a. The tonal language loses tone: Swahili, North Atlantic languages (e.g.

Wolof)
b. The non-tonal language acquires tone: Chadic languages (e.g. Hausa)
c. No change (the tonal language retains tone and the non-tonal

language does not acquire tone)

Thomason and Kaufman (1988) point out that prosodic systems can change in
extreme contact situations, with complete loss of tonal system (cf. Thomason
2001: 91), whereas Downing (2017: 47) notes that linguistic contact does not
necessarily lead to tonal simplification or to the total replacement of one
system by another. Likewise, Downing (2017: 39) argues that even though
“Salmons (1992) and Trudgill (2011) suggest that tone will be eliminated under
contact, as tone is a complex systemic feature and contact should lead to
systemic simplification”, this is not always the case. Yet, as pointed out by
Steien and Yakpo (2020: 1), there is a common assumption that when stress and
tone languages come into contact, tone loses. In Lung’Ie, as we will show, the
resulting system is rather “simple”, but tone is not the loser.

Of course, a lot depends on the nature of the contact and the relative status
and degree of language interaction. Thus, the relevant question here is: what
happens when different prosodic systems come into contact in the creolization
process? In the case of Afro-Atlantic creoles, at least four types of resulting
prosodic systems have been reported: (i) stress-accent; (ii) tone; (iii) stress-and-
tone; (iv) split systems. However, as will be shown below, a considerable number
of word-prosodic systems of creole languages have been subject to different
interpretations and conflicting analyses, even by the same author.14 Still, much
of the recent work in creole typology does not take into account the issue of

13 Every tone bearing unit is marked for tone.
14 Thus compare the following fromGood (2004: 575): “I formerly believed Saramaccan (…) to be
essentially a tone language. Then, for a time, I believed that Saramaccan could be analyzed as a
pitch-accent language. However, in the end, neither descriptionmanages to accurately portray the
phonological facts, and I’ve given up trying to classify the language as tonal, accentual, or even
anything in between.”
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interpretation of the data.15 At the same time, descriptions of stress-accent sys-
tems are impressionistic and potentially unreliable (de Lacy 2014: 173, 185).
Furthermore, only a limited number of studies have addressed the prosody of the
African-derived vocabulary in creoles, which may crucially differ from the
European-derived vocabulary. Therefore, there are three issues to be addressed:
(i) the issue of interpretation; (ii) the issue of reliability; and (iii) the issue of
completeness of data, which must include African origin words.

In (4) we classify the different analyses of the word-prosodic systems of 16
pidgins & creoles. Out of the 16, 10 show conflicting interpretations. Because of the
issues previously mentioned, the classification below should not be taken as
definitive. We also abstract away from specific details within these broad types.

(4) Classification of creole word-prosodic systems analyses:
Type Word

Prosody
CVCV
possibilities

Analyses

Type 1 Stress-accent ˈØ-Ø, Ø-ˈØ Forro #1 (Ferraz 1979)
Kabuverdianu #2 (Swolkien 2015)
Kriyol #1 (Chapouto 2014; Kihm
and Laks 1989)
Casamancese (Quint and Bernard
2012)
Sranan #1 (Barth 2016; Voorhoeve
1961)
Jamaican #3 (Alderete 1993;
Gooden 2003)

Type 2a Fully-
specified
tone

H-L, L-H,
possibly L-L
and/or H-H

Lung’Ie #1 (Günther 1973; Maurer
2009)
Forro #2 (Maurer 2008)
Angolar (Maurer 1995)
Fa d’Ambô #1 (Post 1994)
Pichi #2 (Yakpo 2019)
Nigerian Pidgin English #1
(Mafeni 1971)
Saramaccan #1 (Rountree 1972)
Guyanese (Thompson and
Devonish 2010)
Jamaican #1 (Lawton 1968)

15 See Kouwenberg (2010a, 2010b) for further discussion on creole typology issues, such as data
reliably and misinterpretation.
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Type 2b Privative
tone
(culminative
and usually
obligatory)

H-Ø, Ø-H,
possibly Ø-Ø
and/or H-H

Lung’Ie (our analysis)
Lung’Ie #2 (Traill and Ferraz 1981)
Papiamentu #2 (Smith 2008)
Palenquero (Hualde and
Schwegler 2008)
Nigerian Pidgin English #2
(Elugbe 2008)

Type 3 Stress and
tone
(sometimes
residual)

Type 1 and
Type 2
within the
same words

Lung’Ie #3 (Agostinho 2015, 2016)
Fa d’Ambô #2 (Agostinho et al.
2019; Zamora Segorbe 2010)
Papiamentu #1 (Kouwenberg
2004;
Remijsen and van Heuven 2005;
Rivera-Castillo 1998;
Rivera-Castillo and Pickering
2004)
Ndyuka (Huttar and Huttar 1994)
Kabuverdianu #1 (Macedo 1979)
Kriyol #2 (Couto 1994)
Sranan #2 (Smith and Adamson
2006)
Jamaican #2 (Devonish 1989)

Type 4 Split system Some words
are Type 1;
some are
Type 2

Saramaccan #2 (Good 2004)
Nigerian Pidgin English #2
(Faraclas 1984)
Pichi #1 (Yakpo 2009)

Type 1 is a stress-accent system. In this classification, there are languages that
reportedly never had tone, such as Casamance, and others that lost tone and
acquired stress, such as Sranan.

Type 2 tone systems are divided into those with fully-specified tone (Type 2a)
and those with privative H tone (Type 2b).16 The need for a phonologically active
/L/, and hence the distinction between Types 2a and 2b, is not always clear, and
there can also be disagreements among researchers.

16 This includes systems sometimes referred to as “pitch-accent” or “tonal-accent”, where the
privative H may be obligatory and/or culminative. See Hyman (2009) for further discussion.
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Type 3 is a mixed system of tone and stress. In creoles, mixed systems such as
Papiamentu are clearly due to linguistic contact. According to Good (2004: 617),
“contact might be the critical factor in the creation of these kinds of systems”, even
in non-creoles, e.g. Ma’ya (Remijsen 2002). Yet, non-creole languages may present
a mixed stress-and-tone system that is not related to linguistic contact, such as
Uspanteko (Bennett and Henderson 2013), Iquito (Michael 2011), Kuikuro (Becker
et al. 2020), among others. In other words, a mixed system of stress and tone is not
to be taken as a “creole” feature, nor it is present in all creoles. In creoles reported
with a mixed system of tone and stress, such as Papiamentu (Kouwenberg 2004;
Remijsen and vanHeuven 2005; Rivera-Castillo 1998; Rivera-Castillo andPickering
2004) andNdyuka (Huttar andHuttar 1994), stress is not predictable from the tone,
rather from metrical structure or present different phonetic cues. According to
Kouwenberg (2004), tone can be predictable from grammatical class in Papia-
mentu and is not lexical.

Finally, Type 4 consists of languages that have been reported with split sys-
tems of “accented” vs. fully-specified tonal lexemes, such as Nigerian Pidgin En-
glish (Faraclas 1984), Saramaccan (Good 2004), and Yakpo’s original analysis of
Pichi (2009). (Whether Lung’Ie should be analyzed as a split system will be dis-
cussed below.) In fact, such splits, which are clearly related to the origin of the
lexical items and the contact betweenWest African tonal languages and European
stress-accent languages, might be found only in pidgins and creoles. However, few
languages show such a pattern (only two when Yakpo’s 2019 reanalysis is taken
into account). According to Good (2004), one reason might be that Saramaccan
remained in isolation, while other creole languages of the Atlantic might have lost
their tonal characteristics through more extensive contact with stress-accent lan-
guages. Another possibility argued byGood (2009) is that linguisticmixing, i. e. the
formation process of amixed language, and not creolization, is responsible for this
kind of system and it explains why it did not occur more often. We will come back
to this in §6.

We suggest that are two crucial questions to be answered when analyzing
word-prosodic-systems in pidgins and creoles in the Afro-Atlantic context:

(5) a. How do speakers of African languages interpret stress obligatoriness
in the European lexicon?

b. How do African origin words fit within the emergent system?

It is interesting to note that the analyses that show “unexpected” characteristics
such as Saramaccan, Pichi, Nigerian Pidgin English, and Lung’Ie, are precisely the
ones that take the African lexical input into account. With this in mind, we now
turn to the word-prosodic system of Lung’Ie.
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4 Lung’Ie Word Prosody

Wewill now show that Lung’Ie has a restrictive privativeH/Ø tone system, inwhich
the /H/ is culminative, but non-obligatory, and the tone-bearing unit is the
(vocalic) mora. The H tones are generally realized on a mora of a syllable that had
stress in Portuguese (via PGG) through diachronic stress-to-tone alignment. As
expected, perception played an important role in the emergence of this system as
the pitch variations associated with Portuguese stress were reanalyzed as H tones
by the tone languages speakers.

The syllable in Lung’Ie can have any of the following shapes, considering
onglides and offglides as consonants (cf. Agostinho 2015, 2016). In a lexicon of
4,000 words (Agostinho 2016: 73), 74% of the syllables are CV.17

(6) Lung’Ie syllable structure (modified from Agostinho 2016: 71)
V N CV VC CVC CCV CCVC VV CVV
/upá/ /N/ /wɛ/ /ɔ́Nra/ /kɔsáN/ /ubwé/ /mwiN/ /áati/18 /fɔ́ɔsa/
‘tree’ ‘1SG’ ‘to go’ ‘honor’ ‘heart’ ‘ox’ ‘mother’ ‘art’ ‘strength’
CVVC CCVV
/safaáN/ /bwɛ́ɛba/
‘safron’ ‘beard’

Table (7) shows the tone patterns in nouns, which can bear one H in syllables with
V or VV or be all-Ø (see 4.1), i. e., have no phonological tone at all in words with
more than one syllable. Similarly, table (8) presents the tone patterns of verbs
which can have one H in the penultimate CV syllable or be all-Ø. Table (9) shows
the tone patterns in ideophones, which are all-Ø in our data except for /pí/.

(7) Lung’Ie tone patterns in nouns (´ = H tone)
One H All-Ø

V /dó/ ‘pain’ /ibi/ ‘coal’
/káʃi/ ‘house’ /maNpata/ ‘palm oil residue’
/kasó/ ‘dog’ /ugb͡ododo/ ‘precipice’

17 Coda consonants are limited to nasals, a single fricative varying between [ʃ] and [ʒ] and the
glides [w] and [j]. Syllabic nasals and nasals in coda, which we represent as /N/, assimilate to the
point of articulation of the following element. Recent borrowings from Portuguese can present
liquids as the second consonant of a complex onset (/prímu/ ‘cousin’) and, more rarely, as codas
(/altúra/ ‘height’/) (Agostinho 2015, 2016). See Klein (2004) for a discussion of diversity and
complexity of syllables in creoles.
18 /t/ can be realized as [tʃ] before [i, j].
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VV /fɔ́ɔsa/ ‘strength’ /baana/ ‘banana’
/tɛɛ́la/ ‘star’ /igb͡ee/ ‘room’19

(8) Lung’Ie tone patterns in verbs
One H All-Ø

V /víka/ ‘to come’20 /sɛ/ ‘to roast’
/dumu/ ‘to grind’
/kidita/ ‘to believe’

VV – /fii/ ‘to hurt’
/fɔɔsa/ ‘to force’

(9) Lung’Ie tone patterns in ideophones
One H All-Ø

V /pí/ ideophone of ‘shut up’; ideophone of
‘black’

/din/ ideophone of
‘blue’
/rarara/ ideophone of
‘red’
/pɔtɔpɔtɔ/ ideophone of
‘wet’

VV – –

4.1 Nouns

In (10) we can see all the patterns for nouns in our data. Monosyllablesmust bear a
H and words with more than one syllable can be all-Ø, which constitutes a crucial
difference between our finding and those presented in Günther (1973)21 and Traill
and Ferraz (1981). The H can be in any syllable, although there is some skewing
because of Portuguese stress placement. So, for example, there is no H-Ø-Ø-Ø
word, since Portuguese stressmust be on one of the last three syllables of theword.
At the same time, wordswithmore than 3 syllables are very rare in our data.22 Long
vowelsmust have aHand (with very few exceptions) there are nofinal long vowels.
In CV.CV words, the tone pattern is synchronically unpredictable. In 68% of the

19 These are the only examples of all-Ø noun with a long vowel in our corpus.
20 There are only five H-Ø verbs in our data. See note 31.
21 Günther presents minimal pairs and examples in context, but does not offer a phonological
analysis.
22 Within the 4,000 word lexicon, 11% have four, five or six syllables (Agostinho 2015, 2016).
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nounswith aH, theH is on the penultimate syllable. Out of the 32% remaining, 23%
have a final H and 9% have an antepenultimate H.

(10) Tone patterns of nouns
Underlying tone Occurrences Origin

Portuguese African
1σ H 25 20 (80%) 5 (20%)
1σː ∅H 4 4 (100%) 0 (0%)
2σ H-∅ 73 62 (84%) 11 (16%)

∅-H 39 37 (88%) 2 (13%)
∅-∅ 40 5 (9%) 36 (91%)

2σː H∅-∅ 18 17 (89%) 1 (11%)
∅H-∅ 31 27 (87%) 4 (13%)
∅∅-H 1 1 (100%) 0 (0%)
∅-∅∅ 1 0 (0%) 1 (100%)
∅∅-∅ 1 1 (100%) 0 (0%)

3σ H-∅-∅ 17 11 (69%) 6 (31%)
∅-H-∅ 30 26 (87%) 4 (13%)
∅-∅-H 15 15 (100%) 0 (0%)
∅-∅-∅ 43 1 (2%) 42 (98%)

3σː ∅-H∅-∅ 4 4 (100%) 0 (0%)
∅-∅H-∅ 3 3 (100%) 0 (0%)
∅∅-H-∅ 1 1 (100%) 0 (0%)

4σ ∅-H-∅-∅ 1 1 (100%) 0 (0%)
∅-∅-H-∅ 6 6 (100%) 0 (0%)
∅-∅-∅-H 2 2 (100%) 0 (0%)
∅-∅-∅-∅ 2 0 (0%) 2 (100%)

Total: 358 244 (68%) 114 (32%)

Previous research on Lung’Ie word prosody has largely overlooked the role of
African origin lexemes. Taking a closer look at the correlation of tone patterns, we
find that nounswith oneHare 87%of Portuguese origin and all-Ø nouns are 92%of
African origin (which would be higher if ideophones were included; see 4.3), as
shown in (11). As seen in (12), 70% of African origin nouns are all-Ø, while 97% of
Portuguese origin nouns have one H.

(11) H/all-Ø nouns x origin
Portuguese origin African origin

One H 237 (87%) 33 (13%)
All-Ø 7 (8%) 81 (92%)
Total: 244 114
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(12) Origin x H/all-Ø nouns
One H All-Ø

African origin 33 (30%) 81 (70%)
Portuguese origin 237 (97%) 7 (3%)
Total: 270 88

As in Saramaccan, Pichi, and Nigerian Pidgin English, there is thus a strong as-
sociation between tone pattern and word origin in Lung’Ie. However, it is quite
surprising that 70%of theAfrican-originwords are (i) adapted in the sameway and
(ii) adapted as all-Ø.

As previously reported by Traill and Ferraz (1981), long vowels are either
phonetically rising [LH] or falling [HL].23 These contours derive from the loss of
liquids with compensatory lengthening of the adjacent V24, as seen in (13).

(13) [LH] and [HL] contours on long vowels
Portuguese PGG protoform

(Bandeira 2017)
Lung’Ie Phonetic

realization
a. ˈpɾeto

‘black’
*plɛ.tu /pɛɛ́.tu/ [pɛ̌ːtu]

b. ˈpɛɾto
‘close’

*pɛr.tu /pɛ́ɛ.tu/ [pɛ̂ːtu]

c. taɾtaˈɾuga
‘turtle’

*te.te.lu.ga /te.tuú.ga/ [tetǔːga]

We can see that if a liquid onset is lost in the second position of a complex onset as
in (13a), the result is a rising contour. If a liquid coda is lost, as in (13b), the result is
a falling contour. (13c) shows a rising tonewith the loss of a syllable containing the
liquid. These results are very consistent in our data and we found no exceptions.25

23 Long vowels cannot be all H, and only four nouns have been foundwith a long toneless vowel:
/baana/ ‘banana’, /igb͡ee/ ‘room’, /maakíta/ ‘malaguetapepper’ and /paagɛ́/ ‘parrot’ (see the table
in (9)). Since they are toneless in Lung’Ie, it is possible for a long toneless vowel to exist in verbs.
24 Portuguese shows evidence of a vowel-like phonetic segment preceding a tap in onset position,
which have the same quality as the nucleus, such as estribo [estiˈɾibʊ] (Nishida 2009: 68). We
believe that this preceding segment could have been present in the PGG and later reanalyzed as
moraic by the Lung’Ie speakers.
25 Fa d’Ambô shows the same realizations for [pɛ̌ːtu] and [pɛ̂ːtu] (Agostinho 2012), while Forro
have [plɛtu] vs. [pɛtu] (Araujo and Hagemeijer 2013). These findings corroborates the hypothesis
that Lung’Ie and Fa d’Ambô developed from PGG as proposed by Bandeira (2017) since the coda
loss without lengthening found in Forro could only have occurred after the separation.
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The rising tones are phonetically longer than the falling ones26, as expected (cf.
Zhang 2001).27 There are minimal pairs of [HL] vs. [H] and [LH] vs. [H] as well, e.g.
/máaka/ ‘mark’ vs. /máka/ ‘stretcher’ and /paáta/ ‘silver’ vs. /páta/ ‘duck’. Figure 1
shows the pitch traces for the minimal pair (13a-b).28

Since CVV́ and CV́V are contrastive and synchronically unpredictable, the
location of the H tone must be marked underlyingly, independent of whether such
words also have stress or not.

4.1.1 Phonetic Implementation

In order to support the claim that non-H syllables are phonologically toneless, we
consider the issue of phonetic implementation in this section. As reported for other
languages, the F0 peak often occurs after the vowel that carries the H tone, a
phenomenon known as “peak delay” (Xu 1999). In Lung’Ie, the H peak on nouns is

Figure 1: Waveforms, spectrograms and F0 tracks of /pɛɛ́tu/ ‘black’ and /pɛ́ɛtu/ ‘close’ in
isolation pronounced by the same speaker.

26 Wemeasured 15 words in isolation and compared the vowel length of /ØH/, /HØ/ and /H/. The
results show that /ØH/ is approximately 2.5x longer than /H/, while /HØ/ is approximately 1.5x.
However, more data and a statistical analysis is needed in order to have more reliable results.
27 We believe that this is why previous authors (Agostinho 2015; Günther 1973; Maurer 2009)
reported the [LH] contour but not [HL], which is cited only in Traill and Ferraz (1981). As pointed
out by Zhang (2001: 33–34) “the perceived tonal contour depends on the duration of the tone
carrier” and “a longer duration enhances the perception of a tonal contourwithmore inflections or
a greater pitch distance”.
28 We used the software Praat (Boersma & Weenink 2018) with a script from Torreira (2005) to
make the figures in this paper.
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generally realized later than the tone-bearingmora, usually on the next consonant
or vowel.29 In Figure 2 we can see in the pitch trace that the peak of /fólogo/ is
realized just after the next consonant. In words with a H, /Ø/ is generally realized
as [L], but there is some interpolation and variation (see 4.4).

In Figure 3, the peak of /fólogo/ is aligned with themora that carries the H and
there is some spill-over of the H onto the next syllable, going down in [go].

Figure 2: Waveform, spectrogram and F0 track of /fólogo víka/ ‘the breath came’.

Figure 3: Waveform, spectrogram and F0 track of /fólogo ká sumi/ ‘the breath will vanish’.

29 Based on a visual analysis of the pitch traces in Praat.
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The spilling over can occur with /ØH-Ø/ words, like /koósu/ ‘pit’, but is
blocked in /HØ-Ø/ words, like /fɔ́ɔti/ ‘strong’. The peak delay and spill-over
found in such realizations explain why Maurer (2009) classified Lung’Ie as non-
culminative and fully specified for tone. In his description, /fólogo/ (phono-
logically H-Ø-Ø) is a H-H-L word, which is easily explained by the phonetic
peak delay. The same is true for his L-H-H (phonologically Ø-H-Ø). Peak delay
also explains the words with an apparent H-H vs. H-L contrast: Maurer inter-
preted our /H-Ø/ as H-H and /HØ-Ø/ as H-L. It might be possible that some
speakers mark this contrast phonetically by pronouncing a spilling over or late
peak H tone for /H-Ø/ words and an aligned H on the first syllable of /HØ-Ø/
words, which would account for Maurer’s phonetic transcriptions. However, we
do not find the latter realization in our data. In any case, Maurer seems to
present surface patterns with phonetic implementation rather than a phono-
logical analysis.

As mentioned in the introduction, Günther (1973) and Maurer (2009) assume a
/L/ tone for Lung’Ie. However, there is no evidence of a phonologically active /L/
tone in the language. Words that are all-Ø do not have pitch-targets, rather are
realized as all [L] before a H, with variation and interpolation elsewhere. Figure 4
shows the toneless word /ukuru/ ‘raw’ being realized as [LLL] and [HHH] by the
same speaker in isolation. This explains the words with variation “H-H-H or L-L-L”
in Maurer (2009) which are all /Ø-Ø-Ø/ in our analysis.

Figure 4: Waveforms, spectrograms and F0 tracks of /ukuru/ ‘raw’ realized as [LLL] and [HHH] in
isolation by the same speaker.
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Traill and Ferraz (1981) present only three nouns that are analyzed by us as
all-Ø of which only (14c) is of African origin:

(14) All-Ø nouns in Traill and Ferraz (1981)
Our analysis Their analysis and phonetic

description
a. /peru/ ‘turkey’ /péru/ [HL]
b. /ɔzɛgɛ/ ‘gecko’ /ɔ́zɛgɛ/ [HML]
c. /swaswa/ ‘a type of

snake’
/swaswáa/ [LF]

Since the words in Traill and Ferraz’s data seem to be recorded in isolation, these
phonetic realizations appear to be showing the afore-mentioned variation of /Ø/
sequences. In our data, all-Ø nouns, verbs and ideophones in isolation can be
realized as a level [L] as in /muteNde/ throughout or show declination or final
lowering as in /igigu/ shown in Figures 5 and 6.

In multi-word sentences, word-final H tones can be deleted and contour
tones can be flattened before pause. A word-final H is realized as [H] before
another word and H tones are lowered after another H. There also is a variable
reduction process of devoicing a final vowel before pause, which is more com-
mon on Ø syllables.

4.2 Verbs

Verbs are toneless, with a few exceptions30 for disyllabic verbs only in the Por-
tuguese origin vocabulary31, as shown in (15). Long vowels can appear in mono-
syllables and the penultimate syllable in disyllabic verbs.

30 There are five exceptions, of which two are diachronically bimorphemic /víka/ ‘to come’
(Portuguese vir ‘come’ + cá ‘here’ (Maurer 2009: 241)), /dáka/ ‘to bring’ (Portuguese dar ‘give’ + cá
‘here’ (Maurer 2009: 216)); one is a modal /pɔ́di/ ‘to be able’; one is a denominal verb /méNdu/ ‘to
be afraid’ and one is a stative verb /fɛ́di/ ‘to stink’.
31 The percentage of exceptions in our data is 4.5%, but these verbs were selected precisely
because of their different pattern, which means that the /H-Ø/ percentage would actually be a lot
lower if a larger vocabulary were taken into account.
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Figure 6: Waveforms, spectrograms and F0 tracks of /igigu/ ‘smoke’ in isolation.

Figure 5: Waveforms, spectrograms and F0 tracks of /muteNde/ ‘palm tree sprout’.
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(15) Verbs tone patterns
Underlying tone Occurrences Origin

Portuguese African
1σ ∅ 28 18 (64%) 10 (36%)
1σː ∅∅ 7 4 (57%) 3 (43%)
2σ ∅-∅ 52 39 (75%) 13 (25%)

H-∅ 5 5 (100%) 0 (0%)
2σː ∅∅-∅ 14 14 (100%) 0 (0%)
3σ ∅-∅-∅ 4 4 (100%) 0 (0%)
4σ ∅-∅-∅-∅ 1 1 (100%) 0 (0%)
one H 5 5 (100%) 0 (0%)
only ∅ 106 80 (75%) 26 (25%)
Total: 111 85 (77%) 26 (23%)

Even though there is no correlation between tone pattern and origin, it is worth
noting, according to Bendor-Samuel (1989: 299), that Edo “verbs are not classified
lexically by tone” and show grammatical functions. Similarly, Elugbe (1986)
considers the verb stems in Edo to be toneless. In Portuguese, the stress in verbs is
assigned by morphology and is predictable (Wetzels 2007). If we assume that
Portuguese, French, and Spanish-based creoles generalize the infinitive as the
verb stem (Lipski 2008; McWhorter 2011: 87), we would expect a final prominence
in verbs. Traill and Ferraz (1981: 208) claim that some “verbs seem to have been
derived from Portuguese infinitives, while others are from third person forms.
For example, pika [_

_
] ‘prick’ < Portuguese piˈcar (infinitive) but kɔsa [

_
_]

‘scratch’ < Portuguese ˈcoça (third person).” We did not find these different
patterns in our data (both are realized [L-L] phrase finally). Thus, we consider

this variation to be a consequence of analyzing words with no pitch-targets in
isolation, rather than in syntactic frames.

There are minimal pairs in nouns vs. verbs32 with the patterns H-Ø vs. Ø-Ø in
(16); HØ-Ø vs Ø-Ø in (17) and ØH-Ø vs. Ø-Ø (18). As in nouns, the long vowels in
verbs are derived from the loss of a liquid from Portuguese33 (via PGG) in the coda
(17a-d) and the onset (18a).

32 Maurer (2009: 26) inaccurately calls this lexical distinction “grammatical tone”. The same
problem appears in his chapter in Atlas of Pidgin and Creole Languages Structures (APiCS) for
Lung’Ie and other Gulf of Guinea languages (Maurer 2013).
33 Portuguese shows a noun vs. verb distinction in some varieties using only stress, as in [ˈkõtɐ]
‘account’ vs. [kõˈta] ‘to count’. The only pair that does not have a relation with each other is (18b),
from Portuguese [ˈfɾutɐ] ‘fruit’ and [fuɾ.ˈta] ‘to steal’.
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(16) a. /kóNta/ ‘account’ vs. /koNta/ ‘to count’
b. /pɔ́Sta/ ‘bid’ vs. /pɔSta/ ‘to bid’
c. /sɛ́ra/ ‘saw’ vs. /sɛra/ ‘to saw’
d. /pɛ́nɛ/ ‘feather’ vs. /pɛnɛ/ ‘to defeather’

(17) a. /fáata/ ‘lack’ vs. /faata/ ‘to lack’
b. /fɔ́ɔsa/ ‘strength’ vs. /fɔɔsa/ ‘to push’
c. /páati/ ‘part’ vs. /paati/ ‘to part’
d. /vɔ́ɔta/ ‘ride’ vs. /vɔɔta/ ‘to come back’

(18) a. /pɔɔ́va/ ‘test’ vs. /pɔɔva/ ‘to try’
b. /fuúta/ ‘fruit’ vs. /fuuta/ ‘to steal’

4.3 Ideophones

All ideophones in our data are of African origin, as expected. Ideophones
follow the element they modify and are generally toneless (19a-d), except for
/pí/ in (19e-f).34 Yet, we have few examples of monosyllabic ideophones in our
data.

(19) a. /vɛ́ kɛtɛkɛtɛ/ ‘very old’
b. /baáNku fɛnɛnɛ/ ‘very white’
c. /fyó kokoko/ ‘very cold’
d. /zúlu din/ ‘very blue’
e. /kala pí/ ‘shut up’
f. /pɛɛ́tu pí/ ‘very black’

4.4 H Insertion Rules

Although further research is needed to fully account for tonal interactions at the
phrase level, an optional [H] can be inserted onto the last syllable of a noun before a
possessor, adjective, or determiner. Since the rule applies to both H and all-Ø
nouns, and both behave differently before H and in isolation, we know that this is

34 Interestingly the ideophones in (19e-f) are also found in Sranan with a H tone, constituting
examples of residual tone in the language (Smith and Adamson 2006).
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not a final underlying /H/. Figure 7 shows a H being inserted onto the last vowel
of /óroko/ before a possessor, which is thus realized with two H [óʁokó]. This
example shows the possibility of one phonological word having two H tones at the
phrase level. The phrase-final H of /kasó/ is deleted by another optional rule.

Figure 8 shows the all-Ø word /maNpata/ without H insertion while Figure 9
shows it with the H insertion in the same context showing that the H insertion is
optional for all-Ø words.

By a slightly different rule, a [H] is inserted onto the last syllable of a toneless verb
when it is followed by a /Ø/ syllable, whether followed by a H or not. The examples in

Figure 7: Waveform, spectrogramand F0 track of /óroko kasó/→ [óʁokó kaso̥] ‘the dog’smouse’.

Figure 8: Waveforms, spectrograms and F0 tracks of /maNpata gaáni/ → [mampata gǎːni] ‘big
palm oil residue’ pronounced by the same speaker.
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(20) show toneless verbs before a H and there is no H insertion. Examples in (21) show
the final H insertion in toneless verbs before a Ø.35

(20) a. /pwɛ póoko/ → [pwɛ pôːko] ‘to birth pigs’
b. /lele póoko/ → [lele pôːko] ‘to visit pigs’
c. /baja=dó/ → [bajadó] ‘dancer’
d. /tetuúga gɔlɔ mútu/ → [tetǔːga gɔlɔ múntu] ‘the turtle dug a lot’

(21) a. /pwɛ kasó/ → [pwɛ́ kaso] ‘to birth dogs’ (with H deletion on /kasó/)
b. /lele kasó/ → [lelé kaso] ‘to visit dogs’
c. /mudja=du/ → [mundjádu] ‘to stand=past participle’
d. /tetuúga kɔsa lala/ → [tetǔːga kɔsá lala] ‘the turtle scratched there’

Pitch traces for the examples in (20d) and (21d) are shown in Figures 10 and 11.
We considered but rejected interpreting verbs with a final /H/ that deletes

before pause, since /ØØ-H/ verbs would have a long vowel in a word with a H,
otherwise prohibited in Lung’Ie. Note that we would also have to stipulate that H
deletion before another H applies only on verbs. Instead, in our analysis, H tone
insertion is slightly different in nouns and verbs. Also, a H tone is non-obligatory in
phrases. Figures 12 and 13 show two all-Ø phrases.

Figure 9: Waveforms, spectrograms and F0 tracks of /maNpata gaáni/ → [mampatá gaːni̥] ‘big
palm oil residue’ pronounced by the same speaker.

35 We noted that inserted H tones in monosyllabic verbs are realized later and drawn out when
compared to underlying /H/ in nouns within minimal pairs. This could point out to a phonetic
difference between phonological /H/ tones and inserted ones. There are no /Ø-Ø/ verb vs. /Ø-H/
nounminimal pairs in our data. Still, we found the same behavior in a quasi-minimal pair: /kosa/
/Ø-Ø/ ‘to scratch’ vs. /kosáN/ /Ø-H/ ‘heart’. However, more data is needed to confirm this
hypothesis.
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Figure 10: Waveforms, spectrogramsand F0 tracks of /tetuúgagɔlɔmútu/→ [tetǔːgagɔlɔmúntu̥].

Figure 11: Waveforms, spectrograms and F0 tracks of /tetuúga kɔsa lala/→ [tetǔːga kɔsá lalḁ].

Figure 12: Waveforms, spectrograms and F0 tracks of /ugwɛmuteNde/ ‘the palm tree sprout’s
room’.
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5 Discussion: Tone and Stress?

The facts presented in §4 suggest two possibilities of analysis, as previously
mentioned. The first is that Lung’Ie has a single privative /H/ tone system, with an
unusual “weight-to-tone” requirement.37 The second is that a syllable with a /H/ is
also stressed, in which case Lung’Ie would be a stress-and-tone language with the
more usual “weight-to-stress” requirement.38 However, the second interpretation
would require tonelesswords also to have a stressed syllable since everywordmust
have a stress in a stress-accent system (Hyman 2006). Thus, both phonetic and
phonological studies were undertaken to seek independent evidence for one syl-
lable having metrical prominence (stress) in both H and all-Ø words. In our
investigation, we did not find any evidence for stress in tonelesswords. Therefore if
H words have stress, i. e. “stress-to-tone”, we would have to consider Lung’Ie a
“split” system of words with stress-and-tone versus words lacking both.

In this section, we will show that syllable weight, vowel quality, length, in-
tensity, as well as infixation and compounding support the first analysis. As pre-
viously mentioned, Lung’Ie has a weight-to-tone requirement, such that syllables
with a coda or a long vowel require a H. In (22) we show that in 33 out of 35 H nouns
with a closed syllable, the H is on the heavy syllable. (The five all-Ø nouns with a
closed syllable are exceptional.) In addition, (23) shows that out of 49Hnounswith

Figure 13: Waveforms, spectrograms and F0 tracks of /kilaNbu ʃiga/ ‘the kilambu36 arrived’.

36 A type of traditional clothing.
37 If a syllable is heavy, it must bear a H.
38 If a syllable is heavy, it tends to be stressed (cf. Prince 1990).
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long vowels, 47 bear a H on one of the morae of the long vowel, with only four
exceptions.39 The shaded cells indicate the exceptions.

(22) Coda in nouns (excluding compounds)
H in CVC syllable Ø in CVC syllable

Pre-final H 15 2
Final H 18 0
Total: 33 2

Final CVC syllable Pre-final CVC syllable
All-Ø 2 3

(23) Long vowel in nouns (excluding compounds)
H in CVV syllable Ø in CVV syllable

(Ø-Ø-)ØH-Ø 30 0
HØ-Ø 15 0
Ø-ØH 1 0
Ø-HØ 1 0
ØØ-H 0 1
ØØ-H-Ø 0 1
Total: 47 2

VV in final Ø VV in non-final Ø
Ø-ØØ 1 0
ØØ-Ø 0 1

With regard to the distribution of vowel contrasts, we see in (24) that the full
inventory of 7 phonological vowels can bear a H tone and can be Ø in H vs. Ø
vowels. In other words, there is no “stress-like” reduction related to bearing aH or
not. Thus, unlike Portuguese, which contrasts 7 vowel phonemes in stressed
syllables vs. 5 or 3 in unstressed syllables (depending on dialect and/or the po-
sition of the vowel in relation to the stress), a H syllable does not license more
contrasts than a Ø syllable in Lung’Ie.

39 There are only two cases of H nouns with /ØØ/ long vowels: /maakíta/ ‘malagueta pepper’ and
/paagɛ́/ ‘parrot’; and two cases of all-Ø words with long vowels: /baana/ ‘banana’ and /igb͡ee/
‘room’.
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(24) Vowel quality and tone in nouns
Words with one H All-Ø words Total zeros Total

H Ø Ø Ø
a 83 33% 91 32% 66 31% 157 31% 240 32%
ɛ 37 15% 9 3% 14 6% 23 5% 60 8%
ɔ 25 10% 11 4% 16 7% 27 5% 52 7%
e 13 5% 9 3% 28 13% 37 7% 50 7%
o 38 15% 21 7% 16 7% 37 7% 75 10%
i 30 12% 53 19% 32 15% 85 17% 115 15%
u 27 11% 89 31% 44 20% 133 27% 160 21%
Total: 253 283 216 499 752

InHwords, /u/ ismore common inØ syllables since the Portuguese definite article
[u] is sometimes incorporated as part of the stem in Lung’Ie, e.g. /ubúka/ ‘mouth’
from boca and /ugáafu/ ‘fork’ from garfo (Agostinho 2015, 2016; Gü;nther 1973;
Hagemeijer 2009; Ladhams 2012; Maurer 2009).40 Vowel contrasts therefore do
not provide evidence for stress.

Turning to potential phonetic evidence, Traill & Ferraz (1981: 208) mention a
“slight increase of length” in “pitch-accented” syllables or no difference in length
at all. Our measurements also show that length is not consistently increased when
there is a H. In (25), where the H tone-bearing vowels are shaded, we compare the
percentage of vowel duration of each vowel of the total vowel duration of a word in
(quasi-)minimal pairs in the frame __ /ká sumi/ ‘will vanish’. In the first two pairs
(a-b), the H is shorter than the Ø. The examples in (c-f) show a slight increase in the
H syllables. The average increase in our data is 5%, whereas in Brazilian Portu-
guese it is around 25% (calculated from the data fromSeara 2000 in Cristófaro Silva
et al. 2019: 123), in Santomean Portuguese it is 32% and in Principense Portuguese
it is 30% (calculated from the data in Balduino).

(25) Vowel length and tone in nouns in the __ / ká sumi/ ‘will vanish’ frame
Gloss Tone V1 V2 V3

a. /ukúru/ ‘dark’ Ø-H-Ø 36% 36% 28%
/ukuru/ ‘raw’ Ø-Ø-Ø 25% 41% 35%

b. /úsuda/ usuda (a type of pepper) H-Ø-Ø 21% 32% 47%
/usúva/ ‘rain’ Ø-H-Ø 25% 35% 40%

c. /Ngɔ́la/ ‘Angola’ (Ø-)H-Ø 64% 36% –
/Ngɔla/ ‘Angolar people/speaker’ (Ø-)Ø-Ø 62% 38% –

40 There is also ATR vowel harmony on mid-vowels that prohibits close-mid and open-mid
vowels in the same word (Agostinho 2015, 2016; Araujo et al. 2020; Hagemeijer 2009).
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d. /upá/ ‘tree’ Ø-H 40% 60% –
/úpa/ upa (a type of fiber) H-Ø 48% 52% –

e. /óto/ ‘other’ H-Ø 59% 41% –
/oto/ ‘neck’ Ø-Ø 56% 44% –

f. /bóbo/ ‘fool’ H-Ø 50% 50% –
/bobo/ ‘ripe banana’ Ø-Ø 45% 55% –

Besides duration, greater intensity may be a reflection of stress, but also generally
correlates with higher pitch (cf. Zee 1978). We therefore agree with Odden (1999:
191): “work on tone languages has noticed a correlation between tone and
amplitude, with higher pitched vowels having a higher amplitude than analogous
lower pitched vowels. (…) It is likely that, with enough acoustic studies of tone
languages that directly address this issue, amplitude could be shown not to be a
reliable phonetic diagnostic of stress versus tone.”

Though not necessarily an indication of stress, an infixation process in a
language game shows that the H tones are salient and accessible to the phonology
(Agostinho 2015, 2016; Agostinho and Araujo 2021). The two rules of the ludling
and examples are given in (26).

(26) Language game in Lung’Ie: Insert a CV syllable with [p] as the onset and a
copied vowel as the nucleus
i. after the syllable bearing aH in thebase (the -pV- syllable

bears the H tone)
ii. word-finally (optional for words with a H)

Base Ludling Gloss Rules
a. /fólogo/ fopólogo fologopo ‘breath’ (i), (ii)

/áriba/ apáriba aribapa ‘herb’ (i), (ii)
b. /idíNti/ idipíntʃipi ‘teeth’ (i) and (ii)

/pɛ́sugu/ pɛpɛ́sugupu ‘peach’ (i) and (ii)
/fɔ́Sfari/ fɔpɔ́ʃfaripi ‘match’ (i) and (ii)

c. /pɛ́ɛtu/ pɛpɛ́ɛtu ‘close’ (i)
/paátu/ papaátu ‘plate’ (i)

d. /mutaNbu/ mutambupu ‘trap’ (ii)
/igigu/ igigupu ‘smoke’ (ii)
/akara/ akarapa ‘fried banana’ (ii)

The examples in (26a) show each of the rules (i) and (ii) applying by itself, while
(26b) shows both rules being applied at the same time. The examples in (26c) show
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the culminativity of long vowels and synchronic evidence of weight-to-tone.41 As
shown in (26d), in toneless words, only rule (ii) can apply. Since rule (ii) can apply
also to a H word, the fact that we did not find rule (i) applying in all-Ø words does
not support the claim that all-Ø words have final prominence (i.e. “stress”), as
proposed in previous works (Agostinho 2015, 2016; Maurer 2009: 27).42

Another place to seek evidence for stress is in subordination and rhythmic
effects. As seen in (27), neither is found in Lung’Ie. Thus, compounds may have
more than one H each of which is phonetically realized, as in (27).

(27) a. /ufí kumíN/ ‘road’ (lit. ‘thread way’)
b. /sáNta bwɛ́ɛba/ ‘lightening’ (lit. ‘Saint Barbara’)
c. /aláN pwɛ́ɛma/ ‘fiber extracted from palm-tree’

The examples in (27a-b) show twoH toneswith aØ syllable in between. Example (27c)
shows two adjacent H tones without any clash resolution as it would tend to occur
with two adjacent stressed syllables in stress-accent languages (Kenstowicz 1994),
such as Portuguese. It is worth noting that the compounds with two H tones receive
two ludling syllables in the language game. Thus, (27a) comes out as ufipí-kumipín.

In addition, vowels that bear a H are not protected from elision before another
vowel in the external vowel sandhi processes shown in (28), which would be
prohibited in stressed syllables in Portuguese.

(28) a. /upá úsuda/ → [(u)pǔːsuda]; [(u)púsuda] ‘usuda plant’
b. /ufjá íkoko/ → [ufíkoko] ‘yam leaf’
c. /upá ukjɛbu/ → [upûːkyɛbu]; [upúkjɛbu] ‘okra plant’
d. /ufjá ununu/ → [ufíwnunu] ‘ununu leaf’

In (28a-b) the sandhi process occurs between twoH tones. The first vowel is deleted
and a H tone remains (on the second mora if there are two). Examples in (28c-d)
show the process between a H and a Ø vowel. The first vowel is deleted and the H
tone is then associated with another mora (the first if there are two).

Regarding all-Ø words, we found no evidence of a prominent syllable, i. e., no
phonetic correlates of “stress” (pitch, intensity, length). Also, the final Ø syllable
can undergo reduction in all-Ø words just as in words with a (non-final) H. We
found no difference in syllable structure or segment inventory between initial,
medial, or final syllables, nor stronger vs. weaker realization of consonants and
vowels other than final reduction which result in devoicing. The lack of stress-like

41 According to Agostinho and Araujo (2021: 226), the ludling copies the long vowel and deletes
one mora of the original vowel while maintaining the tone pattern on the ludling syllable.
42 Maurer briefly mentions that L-L words (all-Ø in our analysis) have final stress. However, he
does not consider stress in his analysis.
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prominence in all-Ø words in Lung’Ie is similar to that found in the fully-tonal
lexicon of Saramaccan, which does not show any effect of stress or indication of
being marked for accent (2004: 594).

6 Conclusion and Implications

In the preceding sections, we have seen that Lung’Ie must be analyzed with a priv-
ative /H/ tone clearly needed in order to distinguish the [HL] vs. [LH] contrast on long
vowels. Certainly theLung’Ieword-prosodic system is“simple”. Still, the [HL] vs. [LH]
vs. [H] distinction as well as the all-Ø words and nouns vs. verbs tonal distinction in
monosyllables, go against McWhorter’s Prototype (1998, 2011, 2018). The following
summarizes and elaborates on what we found in our search for evidence of stress:

a. More complex syllable structure in H tone syllables than Ø, e.g. H syllables can
be (C)V, CVV, or CVC; Ø syllables can only be (C)V. Note that heavy syllables
require an onset (as well as a H tone).

b. No greater number of contrasting vowels in H tone syllables vs. Ø tone sylla-
bles, or in the case of all Ø words, in final syllable vs. preceding syllables.

c. No greater number of contrasting consonants in H tone syllables vs. Ø tone
syllables; in the case of all-Ø words, in final syllable vs. preceding syllables.

d. No strong realizations of consonants in H tone syllables vs. Ø tone syllables,
e.g. no aspiration difference.

e. No difference between a final Ø syllable in a Hword and aØ syllable in an all-Ø
word, i. e. both can undergo final reduction. That is, there is no greater “post-
tonic” effect which might be expected if the H syllable were also stressed.

f. H tone syllablespotentiallyhave increasedamplitudeand slightly greater length.
g. H tone vowels are protected from a process of final reduction (low pitch vowels

are more likely to reduce), but there is no protection from vowel elision before
another vowel.

h. The H tone syllables are naturally prominent via their culminativity (at most
one perword), also as seen in their accessibility inword-game infixation ofpV.

i. No clash resolution for adjacent H tones; there might be more than one H in a
phonological word or compound.

j. All-Ø words do not show any kind of prominence.

Unsurprisingly, the culminative H tone is perceptually ‘salient’ in Lung’Ie as a target
for H pitch and for pV insertion in the language game. If every H syllable has stress,
we would have weight-to-stress and stress-to-tone, in other words, weight-to-stress-
to-tone. Since “stress”, if existing, would be predictable from tone and tone needs to
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be marked underlyingly, we propose to cut out the middleman and analyze the
requirement asweight-to-tone.43 Since tonelesswords are also stressless, thismeans
that Lung’Ie has a culminative /H/ tone system that just happens to care about
weight.44 This is also not surprising, as Portuguese stress is (at least to some extent)
sensitive to weight and words with codas (and long vowels) are 86% of Portuguese
origin.While the resulting privative tone system is closer toBantu languages such as
Kikongo and Kimbundu (even though the non-contrastive verb system shows a
similarity with Edoid (see 4.2)) it is clear that the culminativity emerged because of
Portuguese. In fact, wemight applyMcWhorter (2011: 104) and propose that Lung’Ie
culminativity-without-obligatoriness and weight-to-tone represent “a compromise
between tonal systems spoken natively by its creators and the stress-based ones of
the lexifier language”.

The fact that African words come in as toneless in Lung’Ie is very unusual and
quite surprising (see 4.1). Even though we argued for a holistic analysis of Lung’Ie
word prosody, there is an obvious correlation between the origin of words and tone
pattern in Lung’Ie. The same is true for the “split” systems reported in the creole
literature. However, pidgins and creoles reported with such systems have culmi-
native H “accent” vs. fully specified tonal lexemes (Nigerian Pidgin English
(Faraclas 1984), Saramaccan (Good 2004), Pichi (Yakpo 2009) (see also Yakpo
2019)), not culminative H “accent” vs. “Ø”. That way, Lung’Ie presents a unique
result of the contact of languages with different word prosody systems that was not
previously found in the literature.

Since “split” systems are generally not common in creoles, Good (2009) sug-
gests that the system of Saramaccan is the result of a limited type of language
mixing rather than creolization. However, “split” systems have not been found
outside pidgins and creoles and seem to be a result of extreme language contact
common in pidginization and creolization processes. The Gulf of Guinea creoles

43 Odden (1999: 21) mentions that although “uncommon, weight-related tone attraction is also
attested”. Similarly, Newman (1981: 672) argues that “[w]hile strictly speaking it is erroneous to say
that syllable weight is a negligible variable in tone languages, as a characterization of what might
be considered “normal”, such a statement can be maintained”. An ambiguous case concerns
second stem mora H tone in the verb paradigm in a number of Bantu languages. In Haya, for
instance, if the root is toneless, the second mora H is assigned as CVCV́… and CVV́CV…, with the
latter realized CV́V́CV, since rising tones are not permitted (Hyman and Byarushengo 1984).
Although assignment of the H by mora is historically correct, we could equally well state the
synchronic rule as “assign the H to the first syllable if heavy, otherwise to the second syllable”.
Although the second interpretation is reminiscent of weight-to-stress, there is no stress in Haya.
44 A similar issue is found in Chickasaw, for which Ladd (2017: 7) argues that “the prosodic
system of the language depends in a number of ways on syllable weight. The only prosodic
distinction that it is absolutely necessary to make use of is ‘heavy’ vs. ‘light’ (…). Nothing is added
by describing all heavy syllables as stressed.”
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have a similar history to the language mixing in Saramaccan since the older Af-
rican stratum is Edo45 and the Bantu contribution is considered secondary
(Hagemeijer 2011). However, most of the toneless African words in Lung’Ie are of
Edoid origin rather than Bantu (Ladhams 2012). At the same time, the Gulf of
Guinea creoles are considered to be heavily restructured in comparison to other
Afro-Atlantic creoles (Lucchesi and Baxter 2009: 122; McWhorter 2020) and are
often cited as typological exceptions (cf. Blasi et al. 2017; Heine and Nurse 2007;
McWhorter 2011).

Nonetheless, the question of why Lung’Ie marked the African words as tone-
less remains a mystery. On that note, we believe that there might have been a
different system during the first generations of PGG speakers, i. e., a fully specified
tone system for the African origin words that were later generalized as all-Ø as the
majority of the lexicon did not allow for more than one H per word. Another
hypothesis is that the all-Ø words are a result of a sort of clash resolution between
the different systems of the two African strata (Type 2a and 2b in (2)).46 In any case,
similar studies must be carried out with the other Gulf of Guinea creoles (as they
developed in different social and linguistic contexts after the PGG separation) to try
to answer this question.47

Finally,we showed that research onprosodic systems of creoles can contribute
to a wider understanding of word-prosodic typology. Since not all descriptions of
creole languages’ word prosody systems include African origin data and some
analysis also rely on data from published sources that are inconsistently tran-
scribed for tones (Good 2006), more research is needed in order to know what is
possible when languages with different word-prosodic systems come into contact.
We might find other systems like Lung’Ie.

45 The Edoid input already present in the PGG was maintained in Lung’Ie since Príncipe was still
receiving prisoners from theNiger Delta, whichwas not the case for the others islands. Slaveswere
brought directly from the Niger Delta to Príncipe, where António Carneiro, the donatário of
Príncipe, had an exclusive contract between 1514 and 1518 over the slave trafficking (Ladhams
2003: 151). So, at the same time, it is very likely that new Edoid origin words entered Lung’Ie after
the separation. Grammatical features such as the labial-velar phonemes in Lung’Ie also point to
this maintenance (cf. Agostinho 2015, 2016; Bandeira 2017; Hagemeijer 2011).
46 Similarly enough,McWhorter (2018: 23)mentions that “the differences in tonal systems tend to
cancel tone out”, although this may not always be the case.
47 Good (2009: 35) claims that “a sociolinguisticallymotivated process that affected the language
after the escape of the maroons who would form the basis of the Saramaccan community”. So, in
order to further contribute to the creolization vs. language mixing debate, it would be crucial to
understand what happened to the tones in the Bantu vocabulary of Angolar, since its later Bantu
influence can be seeing as language mixing and contact-induced relexification.
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