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Ambel (ISO 639-3: wgo) is an Austronesian language spoken by approximately 1600 people
on the island of Waigeo in the Raja Ampat archipelago (West Papua province, Indonesia).
Within Austronesian, Ambel belongs to the South Halmahera-West New Guinea (SHWNG)
subbranch (see Blust 1978); within SHWNG, Ambel is classified as a Raja Ampat–South
Halmahera language (RASH; Remijsen 2001:32–37; Kamholz 2014). Other languages spo-
ken in Raja Ampat include Ma»ya, Matbat, Biga, Batta, and several closely-related varieties
on Salawati island (all RASH); Biak (a non-RASH SHWNG language); and varieties
of Malay, in particular Papuan Malay. While historically Ma»ya and Biak were used as
lingua francas throughout the archipelago, these days Malay is the dominant language.1 The
spread of Malay in recent decades has been facilitated by improvements in telecommunica-
tions and infrastructure in the region; the government-backed immigration of Indonesians
from the overcrowded western islands of the nation to the more sparsely populated Papua;
and a rapidly growing tourist industry throughout Raja Ampat.

A map of the area where Ambel is spoken is given below (Figure 1). There are two
dialects of Ambel: Metsam Ambel, spoken in the villages of Kalitoko and Warsamdin, to
the south of the Ambel area; and Metnyo Ambel, spoken in the remaining nine villages.
The differences between the two dialects are minimal: the only segmental difference is that
Metsam /f/ corresponds to Metnyo /h/. In addition, while both dialects have lexical tone, the
underlying systems are different: while Metsam has two tones (/H/ and /LH/), Metnyo only
has one (/H/; see below, and Arnold 2020). The dialect described in this Illustration is Metnyo
Ambel, as spoken in the village of Kapadiri, on the north coast of Waigeo.

Both dialects are endangered, as speakers shift to Papuan Malay as their primary language
of communication. In the Metnyo speech community, those born before approximately 1990
are fluent in both Ambel and Papuan Malay, and favour Ambel for daily conversation with
their peers. However, Papuan Malay is the dominant language for those born after 1990; and
those born after approximately 2000 are monolingual in Papuan Malay. The Metsam dialect
is even more endangered: it is only spoken by those born before approximately 1960. Those
born between 1960 and 2000 in traditionally Metsam-speaking villages acquired the Metnyo
dialect instead.

1 The segmental phonologies of Ambel, Ma»ya, Biak, and Papuan Malay are typologically very similar.
One salient difference is that the Biak phoneme /v/ (realised as [β] or [b]; van den Heuvel 2006: 22) is
not found in Ambel; however, no Biak borrowings with /v/ are found in the Ambel corpus. Phonemes in
Papuan Malay that are not part of the native Ambel inventory are /tS/, /dZ/, /6/, and /N/ (Kluge 2017: 66):
they are borrowed as loan phonemes in Ambel. Notably, both Ambel and Ma»ya have systems of lexical
tone, whereas both Biak and Papuan Malay are non-tonal. Recent borrowings from non-tonal languages
into Ambel are generally not given a tonal specification, i.e. are underlyingly toneless.
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Figure 1 The Ambel language area; unlabelled dots mark villages where languages other than Ambel (either Biak or Ma»ya) are
spoken.

The audio recordings in this paper come from three speakers. The first is Mesak Kein
(MK), who was in his mid-forties at the time of recording. Mr Kein was born, raised, and
still lives in Kapadiri village, and is fluent in both Ambel and the local variety of Malay;
he additionally knows some words and phrases of English. His wife is a native speaker of
Biak. However, she has learnt Ambel since moving to Kapadiri, and the two communicate
with each other, and occasionally their children, in Ambel (although the children respond in
Malay). The recordings of Mr Kein illustrate the consonantal, vocalic, and tonal contrasts;
he also provided the recording for the transcribed passage, and some of the in-text examples.
The second speaker is Martinus Wakaf (MW), who was in his mid-seventies at the time of
recording. Mr Wakaf speaks Ambel and the local Malay fluently; he also has a good command
of Biak, and speaks some of the Kawe dialect of Ma»ya. Mr Wakaf has also spent his life in
Kapadiri; his wife is a native speaker of Ambel, and they use Ambel to communicate with
their children (although Malay is used with their grandchildren). Unless otherwise noted,
the recordings of Mr Wakaf illustrate the examples discussed in the text. The third speaker
is Alfred Gaman (AG), who was aged 22 at the time of recording. Mr Gaman was born
and raised in Kapadiri, and speaks Ambel, the local Malay, and a more standard variety of
Indonesian fluently; he has recently completed a degree in economics at the local university in
Manokwari. The recordings of Mr Gaman were used in the quantitative analyses of prosodic
phenomena in the ‘Prosody’ section, and illustrate Ambel word- and phrase-level prosody in
Figures 6–12, 14 and 15.

Consonants
Ambel has fourteen native consonant phonemes. The consonant inventory of Mentyo Ambel
is given below.
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Bilabial Coronal Palatal Velar Labial-
velar

Glottal

Plosive p b t d k ɡ

Nasal m n

Fricative s h

Lateral l

Rhotic r

Glide j w

PHONEME PHONEMIC FORM ENGLISH GLOSS

p pɐt́ ‘west wind’

b bɐt́ ‘earth, ground’

t tɐt́ul ‘turtle spear’

d dɐ́ ‘platform for smoking e.g. fish’

k kɐṕi ‘saliva, spit’

ɡ ɡɐḿ ‘night’

m mɐt́ ‘die.3��.��’

n nɐ́n ‘kind of tree’

s sɐḱ ‘bite.1PL.INCL’

h hɐt́ ‘four’

l lɐ́p ‘fire’

r rɐwe ́ ɾɐwé ‘kind of sea cucumber’

w wɐt́e ‘aunt (mother’s brother’s wife)’

j jɐṕ ‘paddle.1SG’

Syllable-initially, there is a phonemic contrast between voiceless and voiced plosives:
voiceless plosives are unaspirated, and voiced plosives are prevoiced. This is shown in
Table 1, which gives the mean voice onset times for voiceless and voiced plosives in syllable-
initial position. These measurements are based on data from a single speaker (MK) across
105 tokens, and have been rounded to the nearest millisecond. The standard deviations in
milliseconds, rounded to one decimal point, are also provided.

In syllable-final contexts, the contrast between voiceless and voiced plosives is neu-
tralised, and only voiceless plosives occur.
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Table 1 Mean voice onset times for voiceless and voiced plosives from a single speaker (MK), rounded to the nearest millisecond.

Voiceless plosives Voiced plosives

Mean VOT Standard deviation Mean VOT Standard deviation
No. of tokens (ms) (ms) No. of tokens (ms) (ms)

/p/ 9 15 3.6 /b/ 11 −90 15.5
/t/ 42 20 5.8 /d/ 9 −79 16.9
/k/ 27 31 8.3 /g/ 7 −103 36.9

There is an asymmetry in the place of articulation of the coronal plosives /t/ and /d/:
whereas /d/ is produced as the apico-alveolar [d], /t/ is almost always produced as the apico-
dental or denti-alveolar [t5].2 In fast speech, intervocalic /k/ may be lenited and realised as
voiceless [x] or voiced [ƒ] – see for example the range of realisations of /k/ in the root
/k“@ton/ ‘sit’ in the transcribed passage, where it is realised [k] (line 8 in the ‘Transcription’
section below), [kx] (line 3), [x] (line 6) and [ƒ] (line 4). Intervocalic /b/ is also occasionally
lenited to [β] in fast speech.

There is a morphophonological alternation whereby the realisation of /t/ preceding a
sonorant consonant across a morphological break within a phonological word varies accord-
ing to the place and manner of the following sonorant.3 Conditions for this alternation are
created either by the prefixation of the 1PL.INCL possessive or verbal subject marker /t-/,
which only attaches to sonorant-initial roots, or through nominal compounding. If the conso-
nant is a nasal, /t/ assimilates to the place and manner of articulation of the sonorant, while
remaining voiceless; hence, /t/ is realised as the voiceless bilabial nasal [m8] before /m/, and
as the voiceless alveolar nasal [n8] before /n/ (or [6 8] if /n/ is realised [6] preceding /j/; see
below). When /t/ precedes /w/, it is debuccalised (i.e. loses its oral articulation) and frica-
tivised, and is realised as glottal [h]. Preceeding /l/, /t/ may either assimilate to the place and
manner of articulation, realised as the voiceless lateral [l 8]; or it may debuccalise to [h]. There
are no examples in the corpus of /t/ preceding the sonorant /r/ in this context. This alterna-
tion occurs both in syllable onsets, and across syllable boundaries. Spectrograms showing the
realisation of /t/ before /m/ and /l/, as produced by MW, are given in Figures 2 and 3.

For older speakers of Metnyo Ambel (those born before approximately 1965), most
instances of underlying /h/ may be realised as [h], [∏], or [f] in all contexts (for details,
see Arnold 2018a: 46–47). For those speakers with this variation, the realisation depends
on the speed and care of speech: in slow, careful speech, speakers tend to use [f], whereas in
faster, less careful speech, speakers tend to use [∏] or [h]. As mentioned above, in the Metsam
dialect of Ambel, /f/ corresponds to Metnyo /h/.

In all but the most careful speech, the alveolar nasal /n/ assimilates to the place of articu-
lation of a following bilabial, palatal, or velar consonant: thus, /n/ is realised as bilabial [m]
before /p/, /b/, and /m/; as palatal [6] before /j/; and as velar [N] before /k/ or /g/. This process
occurs across word boundaries, as shown in (1), where /tu@n/ ‘moon’ is realised [t5u@m].4

2 This coronal asymmetry is common in Austronesian languages (Donohue 2009), and is also found in
many non-Austronesian languages of west New Guinea (Gil 2015).

3 The phonological word consists minimally of a V nucleus; prosodically, there is a maximum of one
realisation of lexical /H/ tone per word. The following three phonological rules do not apply across the
boundaries between phonological words: (1) The assimilation of /t/ described here; (2) Resyllabification
of complex onsets that do not violate the Sonority Sequencing Principle; and (3) Intervocalic epenthesis
of the glides [j] (following /i/) and [w] (following /u/). For details, see Arnold (2018a: 119–121).

4 Glossing conventions throughout this paper follow the Leipzig Glossing Rules (https://www.eva.mpg.
de/lingua/resources/glossing-rules.php), with the following additions: AN = animate, INAN = inani-
mate, NSG = non-singular.
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Figure 2 Spectrogram showing the realisation of /t/ as [m8] before /m/.

Figure 3 Spectrogram showing the realisation of /t/ as [h] before /l/.

(1) j-ém tún pomɐ́ [jēm.tú̪m.pò.mɐ ]́

1SG-see moon already

‘I have seen the moon.’

Prenasalised consonants resulting from morphophonological processes are found in the
system of verbal subject marking. There are four lexically-specified verb classes in Ambel,
defined by the shape of prefixes and infixes marking the subject of the clause. For one of these
classes, a 2SG or 3SG.AN subject is marked on the root with homorganic prenasalisation, if:
(i) the verb root is /t/, /d/, /b/, /l/, /m/, /w/, or /s/-initial; and (ii) the inflected verb occurs
either at the beginning of an intonation phrase, or is preceded by a closed syllable.5 This
prenasalisation is analysed as the realisation of an underlying archiphonemic prefix /N-/,

5 If an inflected root with an initial /t/, /d/, /b/, /l/, /m/, /w/, or /s/ is preceded by an open syllable, /N-/ is
typically realised in the coda of that syllable – see further Arnold (2018a: 100–102).
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which is unspecified for place and assimilates to the place of the following consonant.6 A
spectrogram showing the realisation of /N-/ as prenasalisation on the first segment of the root
/d“@l/ ‘crow’, produced by MW, is given in Figure 4.

Figure 4 The realisation of /N-/ as [E] before /d/.

Also in the verbal subject-marking morphology, there is a proclitic /“N=/, which marks
a 3SG.INAN subject. For two of the verb classes, this proclitic attaches directly to the root;
when it does, the /N/ segment of the proclitic assimilates, generally to the place of articulation
of the following consonant. Thus, /“N=/ is realised as [“m] before the bilabial segments
/p, b, m/ and the labial realisations of /h/ (i.e. [f] and [∏]); [“n] before the alveolar segments
/t, d, n, s, r/ (as in example (5) below); and [“N] before the velar segments /k, g/. When /“N=/
precedes the lateral /l/ or the glottal realisation of /h/ (i.e. [h]), the proclitic is either realised
as [“N] (as in lines 5 and 13 of the transcribed passage), or as the nasalised vowel [“0]. The
proclitic /“N=/ is not attested preceding the glides /j/, /w/, or vowels.7

Intonation phrase-medially, intervocalic /r/ is optionally realised as an alveolar tap [R];
otherwise, it is realised as a trill [r]. Examples are given in (2) (speaker MK).8

(2) sɐrát ‘spell’ [sɐ̀ɾɐ́t]̪

rɐwé rɐwé ‘kind of sea cucumber’ [rɐ̀wé ɾāwé]

There are no native affricates in the Ambel consonant inventory. Phonetic [tS], how-
ever, is one of the realisations of the sequence /tj/, as shown in (3); and [dZ] is one of the
realisations of /dj/. Justification for the analyses of phonetic affricates as underlyingly
coronal–glide sequences will be provided in the ‘Phonotactics’ section.

6 Note that this is a different process to /n/-assimilation described above, in that the conditions for /n/-
assimilation and prenasalisation are different; and because while /n/-assimilation is optional, the prefix
/N-/ is unspecified for place and thus obligatorily assimilates.

7 While again there are similarities with /n/ assimilation, the assimilation of the nasal segment of /“N=/
is a distinct process: phonological /n/ assimilation, unlike morphophonological /“N=/ assimilation, is
not conditioned by a following /l/ or /h/ segment.

8 The realisation of tone depends on the position of a syllable within the intonation phrase, the minimal
unit in fluent speech which may be preceded or followed by a pause (frequently corresponding to syn-
tactic units such as the clause). Unless otherwise noted, phonetic transcriptions of tone for words in
isolation context throughout this Illustration are of intonation phrase-medial realisation. However, in the
accompanying recordings, the words are in intonation phrase-final context, meaning they are realised
with an additional HL% boundary tone. See further ‘Phrase-level Prosody’.
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(3) tjun ‘baked sago’ [tʃùn] 

There is optional root-initial elision of the palatal glide /j/ before the close front vowel
/i/, and of the labial-velar glide /w/ before the back vowels /u/ and /o/.

When two identical consonants come together within a single intonation phrase, the
sequence is realised as a single consonant in all but the most careful speech. This is shown
in (4), which shows this consonant hiatus resolution applies both within the word (in the case
of /m/), and across word boundaries (in the case of /t/).

(4) to [mì.mɐ.́tò̪]

2PL-die already

‘You (PL) are dead.’

mim-m t´a

Vowels

Ambel has a straightforward five-vowel system: /i e “ o u/. There is no phonemic vowel
length in Ambel, and there is no variation in the vowel systems of the two dialects. Ambel
does not have phonemic diphthongs: phonetic diphthongs, which are all of the shape [Vi]
or [Vu], are analysed as realisations of vowel–glide sequences. Underlying sequences of /ij/
also lead to phonetic sequences of [ii] within a syllable nucleus. Justification for the analysis
of [Vi] and [Vu] nuclei as underlyingly vowel-glide will be provided in the ‘Phonotactics’
section.

PHONEME PHONEMIC FORM ENGLISH GLOSS

i tí ‘pass.by.1PL.INCL’

e te ‘spear.1PL.INCL’

ɐ tɐ ‘depart.1PL.INCL’

o tó ‘stay.1PL.INCL’

u tú ‘wash.clothes.1PL.INCL’

An instrumental analysis of 178 vowel tokens produced by four speakers (two male,
two female) was carried out.9 These vowels come from open toneless syllables, elicited in

9 Details on these speakers are as follows: Aplena Awom (Female, 31 years), Yubel Kein (Male, 31),
Konstantina Wakaf (F, 25), Selep Wakaf (M, 28). All four speakers were born and raised in Kapadiri.
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the following medial contexts: /ine b<j>Ú@ne ___ be l“@wr“/ ‘I say ___ to Laura’ and /ine
b<j>Ú@ne ___ po/ ‘I don’t say ___’. Word-final syllables in both contexts therefore pre-
cede plosives; for comparability of results, word-medial syllables in polysyllabic words were
selected that also precede plosives (or in one case a phonetic affricate). For each vowel token,
F1 and F2 were measured at the mid-point of each vowel. The values were then normalised
with the Nearey 1 formula (Nearey 1977), and scaled to Hz. A representation of the vowel
qualities given in the vowel trapezoid above is visualised in an F1 versus F2 plot using NORM
(Thomas & Kendall 2007) in Figure 5. The ellipses plot the F1 and F2 values to 1.5 standard
deviations.

Figure 5 Plot of average F1 and F2 values of 178 elicited vowel tokens in open toneless syllables preceding plosives or affricates,
produced by two males and two females. Values were normalised using the Nearey 1 formula and scaled to Hz; ellipses
show the F1 and F2 values to 1.5 standard deviations.

Figure 5 shows that on average there is no overlap in the realisation of /“/, /o/, and /u/
with any other vowel; additionally, there is very little variation in the realisation of /o/, and,
to a lesser extent, /e/, /“/, and /u/. The vowel with the widest range of realisations is /i/. The
realisations of /i/ and /e/ overlap to some extent, in that both can be realised [I], particularly
in fast speech.

The realisations of each vowel occur unconditioned in most environments. One exception
is /u/, which in connected speech is regularly realised as [y] when preceding /j/.

In fast speech, intonation phrase-final vowels are sometimes realised with breathy phona-
tion (e.g. the final vowels of lines 5 and 10 in the transcribed passage) or without voice (e.g.
the final vowel of line 13 in the passage).

When two identical vowels come together across a syllable or word boundary within a
single intonation phrase, the sequence is realised as a single short vowel, even in careful
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speech. An example of this vowel hiatus resolution is given in (5), where the underlying
syllables /p“/ and /“N=/ are realised as a single syllable [p“$n].

(5) lɐ́lo pɐ

thunder ART 3SG.INAN=rumble

‘The thunder rumbles.’

ɐN=tɐpjɐŕɐ [lɐ́.lō.p5 $n.tɐ̪̀.pjɐ́.rɐ]̄

Phonotactics
The majority of Ambel words are monosyllables or disyllables; trisyllabic words are also
common. Examples of each are given in (6). Monomorphemic words up to five syllables are
also attested.

(6) bej ‘uncooked sago’ [bèi]

lɐĺo ‘thunder’ [lɐ́.lō]

kɐẃɐsɐ ‘group of people’ [kɐ.́wɐ.́sɐ̀]

The syllable structure of Ambel is (C)(C)(C)V(C)(C), where brackets indicate that a seg-
ment is optional. At the surface level, all complex onsets and codas adhere to the Sonority
Sequencing Principle (Clements 1990).10

Any consonant may appear in a single-C onset. Attested CC onsets are given in Table 2.
Both root-internal clusters and clusters arising from inflectional prefixation are shown; inter-
morpheme clusters are in italics, and the prefix is separated from the root by a hyphen. The
number of unique lexical items attested with each of the onset clusters (out of a total of 1834

Table 2 Attested CC onsets: morpheme-internal CC onsets in normal text (number of individual
lexical items out of 1834 in parentheses); CC onsets arising from inflection in italics.

C1 C2 m n l r w j

p – – – pr (3) – pj (4)

t t-m t-n t-l – t-w tj (23)

k km (2) – – kr (1) kw (3) kj (4)

b – – bl (6) br (13) – bj (20)

d – – – – – dj (32)

s – – – – – sj (3)

h – – hl (2) – – hj (2)

m – mn (1) – – – mj (1)

n – – – – – nj (21)

10 Underlying onset clusters violating the Sonority Sequencing Principle are created by the attachment of
the archiphonemic verbal subject prefix /N-/, described in ‘Consonants’, to non-sonorant-initial roots.
This is resolved at the surface level either by resyllabification, such that /N-/ is realised in the coda of
a preceding open syllable if available; or by the realisation of /N-/ as prenasalisation on the following
consonant elsewhere.
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items) is given in brackets. Examples of monomorphemic words with CC onsets are
given in (7).11

(7) njɐ́n ‘betel’ [njɐ́n]

prɐ́j ‘kind of mangrove tree’ [prɐ́i]

wɐ́m.brɐw ‘south wind’ [wɐ́mbrɐū]

The onset sequence /tj/ is variably realised as [c] or [tS], and onset /dj/ as [(] or [dZ]. There
are three reasons to support the analysis of [c … tS] and [( … dZ] as underlying coronal–glide
sequences, rather than /c/ and /(/ or /tS/ and /dZ/. First, neither [c … tS] nor [( … dZ] occur
in syllable codas. While [( … dZ] is prevented by the neutralisation of the voicing contrast in
coda plosives, an analysis of [c … tS] as /tj/ explains why it does not occur in the coda: it would
violate the Sonority Sequencing Principle. Second, the plosive/affricate analysis would leave
a conspicuous gap in the permitted /Cj/ onsets given in Table 2: while the plosive/affricate
analysis cannot account for the remaining permitted Cj clusters /pj kj bj sj hj mj nj/ with
reference to natural classes, the coronal–glide analysis allows us to state that the /C/ in /Cj/
onsets are non-approximants, i.e. plosives (except /g/),12 fricatives, and nasals. Finally, in
the verbal morphology, the infixation of /<j>/ following a /t/- or /d/-initial root gives the
realisation [c … tS] or [( … dZ], as shown in (8).

d<j>u ‘<1SG>obey’ [dʒù]

(8) t<j>ú ‘<1SG>wash.clothes’ [tʃú]

Only two words are attested with CCC onsets: one monomorphemic, the other morpho-
logically complex. Both are given in (9).

(9) mnjɐ́.rɐn ‘diligent person’ [mnjɐ́rɐn̄]

t-njɐ́.i-n ‘1PL.INCL-stomach-NSG’ [ɲɲjɐ̀ìn]̥

Any consonant, with the exception of the voiced plosives /b d g/, the voiceless fricative
/h/, and the loan phonemes /tS/, /dZ/, and /6/, can occur in a single-C coda. Nucleus-internal
phonetic sequences of [Vi] and [Vu] are analysed as syllables with /j/ and /w/ codas, respec-
tively. The attested /Vj/ and /Vw/ sequences in the corpus, along with the number of unique
lexical items (out of 1834), are given in Table 3. Examples are given in (10).13

(10) míj ‘rain’ [míi]

now ‘house’ [nòu]

kɐlíw ‘village’ [kɐ̀.líu]

kɐ́wkuj ‘kind of bivalve’ [kɐ́u.kūi]

11 Several roots containing syllables with complex onsets are loans from Biak (e.g. /pr“@j/ ‘kind of mangrove
tree’ and /w“@mbr“w/ ‘south wind’). The range of consonants involved in complex onsets is much larger
in Biak than in Ambel (van den Heuvel 2006: 37–40).

12 /g/ is a comparatively rare phoneme in Ambel, so this may be an accidental gap.
13 While a sequence of two close front vowels [ii], deriving from /ij/, is permitted, the sequence of two

close back vowels ∗[uu] is not attested. This may be because ∗/uw/ is not permitted, or it may be an
accidental gap.
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Table 3 Attested /Vj/ and /Vw/ sequences (num-
ber of attestations out of 1834 in brackets).

j w

i ij (16) iw (16)

e ej (24) ew (14)

“ “j (71) “w (31)

o oj (12) ow (43)

u uj (17) –

There are three reasons for analysing the sequences in Table 3 as underlyingly
vowel–glide sequences. First, both [Vi] and [Vu] sequences behave like /Vj/ and /Vw/
with regards to the resolution of identical consonants in hiatus, described in the section
‘Consonants’. When [Vi] and [Vu] precede /j/- and /w/-initial words, respectively, the V2
[i] and [u] segments are treated as /j/ and /w/, in that they are deleted. This is shown in (11):
here /k“j“@w/ ‘pig’, which in other contexts is realised [k“$j“@u], is realised [k“$.j“@] before the
/w/-initial article /w“n“/.

(11) n-íj nɐkɐ kɐjɐ́w wɐnɐ [níi.nɐ̀.kɐ̀.kɐ̀.

3SG.AN-eat  1SG.POSS pig ART

‘It [the crocodile] is eating my pig.’

j5 @.w5 # ]án.

Second, if the [ii] sequences were derived from underlying /ii/, this would violate the rule
of vowel hiatus resolution, in which two underlying adjacent vowels are realised as a single
short vowel. An analysis of [ii] as /ij/ does not violate this rule. Finally, this analysis neatly
explains why all nucleus-internal [VV] sequences have [i] and [u] as V2: they are realisations
of /j/ and /w/, respectively.14

CC clusters in codas are more restricted than in onsets: only the glides /j/ and /w/ are
attested as C1, and only the voiceless plosives /t k/ and the nasals /m n/ are attested as C2.
Attested CC codas are given in Table 4, again with the number of unique lexical items out of
1834. Examples of monomorphemic words with CC codas are given in (12).

Table 4 Attested coda consonant clusters (number of attestations
out of 1834 in brackets).

C1 C2 t k m n

j jt (3) jk (1) jm (3) jn (15)

w – wk (1) – wn (3)

(12) lɐ́jm ‘sago funnel’ [lɐ́im]

mɐ́ni kówk ‘hooded butcherbird’ [mɐ́nī kóuk]

14 The behaviour of the archiphonemic prefix /N-/ described above would provide further evidence regard-
ing the analysis of [Vi] and [Vu]. If the preceding syllable is open, /N-/ is realised in the coda of that
syllable; if, however, the preceding syllable is closed, /N-/ is realised as prenasalisation on the following
consonant. As /Vj/ and /Vw/ syllables are closed, we would therefore predict a following /N-/ to be
realised as prenasalisation, rather than in the coda of the preceding syllable. Unfortunately I do not have
the data to test this.
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Prosody

Word-level prosody
Both dialects of Ambel have systems of lexical tone.15 In the Metnyo dialect, there is a
single tonal specification /H/, in a system which is culminative, i.e. there is no more than
one /H/ syllable per morpheme, but not obligatory, i.e. there are morphemes without a tonal
specification.16 The system is privative, in that /H/ syllables contrast with toneless syllables
/Ø/. Minimal and near-minimal pairs demonstrating the tone contrasts in monosyllabic and
disyllabic words in Metnyo Ambel are given below. As will be described in the ‘Phrase-level
Prosody’ section below, the realisation of /H/ and /Ø/ syllables in the final position of an
intonation phrase (IP), including the recordings in isolation context given here, depends on
syllable weight.

Monosyllables

TONAL SPECIFICATION PHONEMIC FORM ENGLISH GLOSS

/H/ tún ‘moon’

/Ø/ tun ‘thorn’

Disyllables

TONAL SPECIFICATION PHONEMIC FORM ENGLISH GLOSS

/H.Ø/ kɐ́bom ‘widow’

/Ø.H/ kɐbóm ‘bone’

/Ø.Ø/ kɐtɐ ‘cape (of land)’

IP-medially, /H/ syllables are generally realised with high level pitch [H], and toneless
syllables with low level pitch [L].17 If an IP-medial toneless syllable immediately follows a
[H] syllable (derived from /H/), the toneless syllable is predictably realised [H], a process
that crosses word boundaries.18 The realisation of tone IP-medially does not depend on the
moraic weight of the syllable (unlike the IP-final realisation; see below). This is evidence that
the tone-bearing unit in Ambel is the first mora of the syllable (see further Arnold 2018b).

Pitch contours showing the IP-medial realisation of /H/ as [H] on the monosyllabic word
/tu@n/ ‘moon’, of the toneless monosyllabic word /tun/ ‘thorn’ as [L], and of the second

15 For a more detailed discussion of the phonology of tone in Metnyo Ambel, see Arnold (2018b); and for
a reconstruction of tone on monosyllables in proto-Ambel, see Arnold (2020).

16 Culminativity is also enforced at the level of the word: if two morphemes with /H/ syllables come
together to form a word, one of the /H/ specifications is deleted, and the syllable behaves as if it were
toneless (for details, see Arnold 2018b).

17 [L] syllables are analysed as underlyingly toneless, rather than /L/, for two reasons: (i) [L] is the default
realisation of syllables; (ii) L is not ‘phonologically active’ in the sense of Clements (2001: 72), in that
a specification of /L/ is not required to explain generalisations about the phonology of Ambel.

18 This [H] assimilation of toneless syllables is not recursive, in that a toneless syllable following
another toneless syllable realised [H] is realised [L], not ∗[H] (i.e. /H.O.O/ → [H.H.L], not ∗[H.H.H]).
Impressionistically, there seems to be some inter-speaker variation in this assimilation, in that some
speakers realise toneless syllables following [H] with mid-level pitch [M], rather than [H] – above,
for example, the second syllables of /k“@wkuj/ ‘kind of bivalve’ in (10) and /m“@ni ko@wk/ ‘hooded
butcherbird’ in (12) are realised [M].
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toneless syllable of /p“@nje/ ‘morning’ as [H] following a H syllable are given in Figures 6, 7,
and 8, respectively.19

Figures showing the average F0 of IP-medial syllables with different tonal specifications
are given in Table 5. These data are based on measurements of 133 IP-medial rhyme tokens
in the context /ine b<j>Ú@ne ____ po/ ‘I don’t say ____’, produced in a single session by
speaker AG. Measurements were taken at 10%, 50%, and 90% into the F0 trace; the average
across the rhyme, measured at 10% intervals, is also given. The average difference between
/H/ syllables and toneless syllables realised as [H] is not statistically significant (t(87) =
0.6654, p = .5076); the difference between /H/ syllables and toneless syllables realised as
[L], however, is (t(106) = 9.6930, p<.0001).

Table 5 Average F0 measurements of IP-medial rhymes of syllables with different tonal specifications at 10%, 50%, and 90% of the F0
trace, and the average across the rhyme (measured at 10% intervals; figures rounded to the nearest Hertz).

Average F0 Average F0 Average F0 Average F0
Tone Realisation No. of tokens at 10% (Hz) at 50% (Hz) at 90% (Hz) across rhyme (Hz)

/H/ 64 172 176 185 175

Toneless Realised [H] 25 178 173 168 173

Realised [L] 44 154 150 145 150

Work on the tone system of Metsam Ambel is still preliminary. However, there appear
to be two underlying tones in this dialect. Syllables can be sorted into one of three groups,
depending on IP-medial realisation: those with high, rising, and low pitch. In Arnold (2018b,
2020), high and rising pitch are analysed as realisations of underlying High and Rise tone,
respectively, and low pitch is analysed as the realisation of toneless syllables.

Phrase-level prosody
In this section, I discuss the interaction of lexical tone and IP-final intonation contours for
declarative/imperative and polar interrogative utterances.20

Declarative and imperative utterances are marked with a high-falling IP-final boundary
tone (henceforth: HL%). If an IP-final word in a declarative or imperative utterance is lexical,
then HL% attaches to the final syllable of the word, and the realisation of the boundary tone
depends on a combination of the moraic weight and tonal specification of the final syllable.21

Segments that contribute to the moraic weight of a syllable in Ambel are vowels /i e “ o u/
and sonorant consonants /w j r l m n/. Segments that can occur in a syllable coda but which
do not contribute to moraic weight are voiceless plosives /p t k/ and the fricative /s/. If a
syllable rhyme consists of only a vowel, or of a vowel plus a non-sonorant consonant, then it
is monomoraic and thus light; if a syllable has a vowel plus at least one sonorant consonant
in the coda, then it is bimoraic and thus heavy. The [H] component of the HL% boundary

19 When a /b/-initial verb like /bÚ@ne/ ‘say’ is infixed with /<j>/, the /b<j>/ sequence is realised [( …
dZ] (see Arnold 2018a: 99–100).

20 As above, more details on the phonological analysis of tone in these contexts can be found in Arnold
(2018b).

21 Lexical words in Ambel belong to the following word classes: noun, verb, adverb, numeral, and the
interjections /i/ ‘yes’ and /po/ ‘no’. There is no separate class of adjectives; adjectival notions are
communicated with a subclass of verbs. A description of the behaviour of the HL% boundary tone
in declarative/imperative utterances where the IP-final word is grammatical can be found in Arnold
(2018b).
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Figure 6 Intonation phrase-medial realisation of /H/ in a monosyllabic word, /tu@n/ ‘moon’ (speaker: AG).

Figure 7 Intonation phrase-medial realisation of a toneless monosyllabic word, /tun/ ‘thorn’ (speaker: AG).

Figure 8 Intonation phrase-medial realisation of a toneless syllable (the second syllable of /p“@nje/ ‘morning’) as [H] when
immediately following a [H] syllable within a word (speaker: AG).
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tone docks to the first mora of a syllable, and the [L] component docks to the second mora;
thus on light syllables, HL% is realised [H], whereas on heavy syllables, it is realised [HL].

F0 contours showing the IP-final realisation of HL% on syllables with each of the possi-
ble combinations of tonal specification and syllable weight are given in Figures 9–12; these
realisations are summarised in Table 6. As shown in this table and Figure 9, IP-final heavy syl-
lables with /H/ are realised [HL]: the [H] component of HL% docks to the first mora (which
applies vacuously, as the mora already has [H] from underlying /H/); and the [L] component
docks to the second. If a /H/ syllable is light, the [L] component of HL% cannot dock; again,
the [H] component of HL% is vacuous due to the realisation of [H] from underlying /H/,
and the syllable is realised [H] (Figure 10). If an IP-final toneless syllable is heavy, then it is
realised [LHL] (Figure 11): the first [L] is the realisation of lexical tonelessness on the first
mora, as described in the ‘Word-level Prosody’ section above; the [H] component of HL%
also docks to the first mora; and the [L] component of HL% docks to the second mora. If an
IP-final toneless syllable is light, it is realised [LH] (Figure 12): the [L] of tonelessness and
the [H] of HL% both dock to the first mora, but the [L] of HL% cannot dock.

Measurements showing the average F0 of IP-final syllables 10%, 50%, and 90% into the
rhyme are given in Table 7. These data are based on measurements of 68 tokens of IP-final
rhymes in the context /ine b<j>Ú@ne ____ / ‘I say X’, produced in a single session by speaker
AG. The smoothed F0 contours of IP-final syllables in this context are visualised in Figure 13
(drawn using Ring 2017).

Table 6 Realisation of IP-final syllables of lexical words, by tonal specification and moraic weight.

IP-medial Addition of IP-final
Tone Moraic weight realisation boundary tone realisation Notes

/H/ Heavy [H] [HL] [H] of HL% applies vacuously

Light [H] + HL% [H] [H] of HL% applies vacuously;
[L] of HL% cannot dock

Toneless Heavy [L] [LHL]

Light [L] [LH] [L] of HL% cannot dock

Figure 9 Realisation of HL% on a heavy intonation phrase-final /H/ syllable /du@n/ ‘fish’ as [HL] (speaker: AG).
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Figure 10 Realisation of HL% on a light intonation phrase-final /H/ syllable /l“@p/ ‘fire’ as [H] (speaker: AG).

Figure 11 Realisation of HL% on a heavy intonation phrase-final toneless syllable /tun/ ‘thorn’ as [LHL] (speaker: AG).

Figure 12 Realisation of HL% on a light intonation phrase-final toneless syllable /we/ ‘water’ as [LH] (speaker: AG).
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Table 7 Average F0 measurements of IP-final rhymes with different tonal specifications and moraic weights at
10%, 50%, and 90% of the F0 trace (rounded to the nearest Hertz).

Moraic No. of Average F0 Average F0 Average F0
Tone weight tokens at 10% (Hz) at 50% (Hz) at 90% (Hz)

/H/ Heavy 25 177 162 129

Light 13 181 185 173

/Ø/ Heavy 13 151 170 133

Light 17 154 168 173

Figure 13 (Colour online) Comparison of the average smoothed F0 traces of 68 tokens of intonation phrase-final rhymes with
different tonal specifications and syllable weights produced by AG. Red = /H/ syllables, blue = toneless syllables;
solid line = light syllable, dashed line = heavy syllable.

Figure 14 Realisation of E% on intonation phrase-final /H/ syllable: [E] (speaker: AG).
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Figure 15 Realisation of E% on intonation phrase-final toneless syllable: [LE] (speaker: AG).

Polar interrogative sentences are marked by an extra-high boundary tone (henceforth:
E%), which attaches to the final syllable of the IP.22 As with the HL% boundary tone, E%
interacts with the lexical tone of the final syllable. If the final syllable already has high pitch
[H] deriving from lexical /H/ (as opposed to [H] from assimilation of toneless syllables), it is
realised with extra-high level pitch [E], as shown in Figure 14. If the final syllable is toneless,
it is realised with low pitch rising to extra-high pitch [LE], as shown in Figure 15.

Transcription of recorded passage
In this transcription, the first line is phonetic, the second line is orthographic, and the third
line gives the English translation. The Ambel orthography is based on the orthography of
Standard Indonesian, which is very close to the IPA. The following orthographic symbols
deviate from the IPA: <y> is used for /j/; <c> and <j> are used for [c … tS] and [( … dZ]
(realisations of /tj/ and /dj/; see‘Phonotactics’); and <a> is used for /“/. The archiphonemic
prefix /N-/ (described in section ‘Consonants’) is transcribed as a homorganic nasal, e.g.
<n> on /t/ or /d/-initial roots, and <m> on /b/-initial roots.

1.
¬

Mororúr tu láynta pa uláyt.

The North Wind and the Sun were quarreling.

2.

Uláyt be ubíne gana ta nalál apa.

The two of them quarrelled, and they asked [lit.: ‘said’] who is the strongest [lit: 

‘biggest’].

mòròrúr pɐ ̄tū̪ lɐ̀intɐ̪ ̄pɐ|̄ ùlɐît ̪∥

te- ùlɐ̀it ̪bē | ùbínē ɡɐ̀nɐ̀ tɐ̪̀ nɐ̀lɐ́l ɐp̄ɐ ̂∥

22 Polar interrogative sentences are morphologically and syntactically unmarked in Ambel; the E%
boundary tone is the only feature distinguishing them from their declarative and imperative counterparts.
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3. ɐɐ- u- u- ùlɐ̀kˣɐt̄ǒ̪n | ìdò ùlém ìdò | mɐ́nsɐ́r ìɡɐ̀nɐ̀ nɐ̀dʒýi ì mì ɐ̀mùtk̪ɐûp ∥

Ulakáton ido ulém ido mánsar igana najúy i mi amutkáwp.

When the two of them sat down, they saw a man warming himself with a cloth 

from head to foot.

4. ùlɐ̀ɣɐ́tó̪n bè ùlɐ́sýi bē ùbínē | ɐɐ | lɐ́intɐ̪́ wɐ ̂nìmɐ- ɲjɐ̀mɐ́rí kʰɐ́l ɐp̄ɐ́ ìdò ɐ̀wɐ́n dʒɪ̀

mèhlɐ́l ɐ́pɐ ̂∥

Ulakáton be ulasúy be ubíne: “láynta wa nyamári kál apa ido awa nje metlál apa.”

The two of them sat and they talked and they said: “If the Sun is the hottest, then 

you [the Sun] will become the chief.”

5. ∥` ̤ɐp̄ɐ lálɐ̀jɲ ɐ̀wɐ̀ òdìp̄ɐ lɐ́lŋɐ̀̄ɐp ̪tɐ́ɾɐ̀s mìn | ̂ɐwɐ̀ | -ɐ̀w̄ɐw rúròròm -òròm

“Mororúr, awa nim sarát pa anlál apa ido awa nyalál apa.”

“North Wind, if your spell is strong [lit.: ‘big’], then you are the strongest [lit.:

‘biggest’].” 

6. ìdǒ | wɐ̀- ùlɐ̀xɐ́tō̪n bē ìlò- | ùlɐ̀sɐ́rītɐ̪̀ bèpósɐ́ ìdò | ɐwɐw- | ɐɐ ùsól ū ɐ̀m bě | ùbínē

mòrúr pɐ ̄wɐ ̄ntʃɐn̄ bôn ∥ 

ɐ̀

Ido ulakatón be ulasárita beposa ido usól u an be ubíne: “mororúr pa wa ncán

bón.”

So, after they had sat and talked, then the two of them gave orders to each other;

they said: “North Wind, you go first.”

7. ìdò mòrúr pɐn̄ tɐ̪n̂ ∥

Ido moromúr pa ntán. 

So the North Wind blew [lit.: ‘went’].

8. mòrúr pàn tɐ̪́n ntɐ̪́n oo mɐ́nsɐr̄ pɐ̀ nɐ̀kɐ́tō̪n nó ∥

Moromúr pa ntán ntán, mánsar pa nakáton no.

It blew and blew, [but] the man [just] sat. 

9. nɐ̀ɣótó̪l ɐ̀tè̪p ɐ̀mkɐ́up pɐ ̄bǐ ∥

Nakahótol atep amutkáwp pa bi.

He drew the cloth closer to him.

10. ɐɐ bèpōsɐ ̄wěi | ìdǒ |ɐɐ| lɐ́intɐ̪́ pɐ̀ mōxō xɐ̀ɾɐ̀ ìnē we̤î ̤∥

Beposa wey ido láynta pa moko: “kada ine wey!”

After that, then the Sun said: “Let me try!”
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12. ìdò mɐ́nsɐr̄ pɐ nɐ̀kɐ́tí̪u ɐ̀mùtk̪ɐ́up pā bə~-|mbì ɐ̀m bé lɐ́intɐ̪́ pɐ ̂∥

Ido mánsar pa nakátiw amutkáwp pa, mbi an be láynta pa.

So then the man took off his cloth, and he gave it to the Sun.

13. mòxò pòtô̪ | ɐ̀wɐ́ nìm sɐ̀ɾɐ́t ̪pɐ ̄ɐ̀ŋlál ɐ̀pɐ̀ ɾɐ̀nì ɐ̀wɐ̀n dʒɪ̀  mèhlɐ́l ɐp̄ɐ ̥∥

Moko: “Potó, awa nim sarát pa anlál apa rani awa nje metlál apa.”

He said: “That’s that, your spell is strong, so you are the chief.”

11. ìdò lɐ́intɐ̪́ pɐ ̄ɐ̀mɐ́rī ɐ̀mɐ́rī ɐ̀mɐ́rī ɐ̀mɐ́rī èè mɐ́nsɐ́r pɐ̀|nɐ̀bɐ̀rɐ̀nì pô ∥

Ido láynta pa amári amári amári amári ee, mánsar pa nabarani po!

So then the Sun shone and shone, [and] the man was not brave!
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