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Abstract: It is still unknown whether parents in all societies make special speech adjustments when
speaking to infants and small children. Researchers in a range of disciplines continue to cite the Kaluli
community of Papua New Guinea (PNG) as evidence that not all societies make such adjustments in
child-directed speech (CDS), but until recently there have been few modern, quantitative analyses of
prosodic, phonological or morphosyntactic features of CDS for any language of PNG. Now, however, a
solid body of research on CDS in PNG communities attests to widespread adjustments in CDS to tod-
dlers and preschoolers, especially in the two languages on which we conduct firsthand research: Ku
Waru and Nungon. Here, we present the state-of-the-art in current understanding of special features
of CDS in Ku Waru and Nungon, in the domains of prosody, phonology, lexicon, and morphosyntax.
Nungon CDS has higher mean pitch and greater pitch range than adult-directed speech (ADS), while
Ku Waru results are less conclusive in this direction. CDS in both languages features optional modifi-
cation of consonants that makes them sound similar to early child productions, while Nungon CDS
vowels are not hyper-articulated relative to ADS vowels. Both languages are described by native speak-
ers as utilizing a medium-sized set of special baby-talk lexical items, and these have variable distribu-
tion relative to ADS lexical counterparts in corpora. CDS in Nungon, but not as clearly in Ku Waru,
shows evidence of morphosyntactic “fine-tuning” to child production abilities. Nungon CDS features
an unusual morphosyntactic alteration that arguably makes sentences longer and more syntactically
complex but simplifies words morphologically. Overall, the possible modifications available for CDS
in both languages constitute less a coherent “register” that speakers may slip into or out of, but more a
menu of optional features, some apparently binary and some measured in terms of degree, which may
be applied in conjunction with each other or separately, and which adults often apply variably within
a single recording session.
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Introduction

In most of the world’s communities for which the linguistic features of child-care-
giver interactions have been studied, child-directed speech (CDS) is reported to dis-
play special acoustic, lexical, prosodic, and/or morphosyntactic features that differ
from those of adult-directed speech (ADS) (Soderstrom, 2007; Weinstein & Baldwin,
2024, inter alia). Perhaps the most famous reported exception is the Kaluli-speaking
community (Bosavi'! language family) of Papua New Guinea (PNG) which continues to
be frequently cited as evidence against the universality of special CDS features (e.g.,
Duranti, 2009; Johnson et al., 2023; Rosenberg et al., 2004; Rowe, 2008; Soderstrom,
2007, inter alia). Indeed, until recently there were few modern, quantitative analyses
of prosodic, phonological or morphosyntactic features of CDS for any language of
PNG, including Kaluli. But now, a growing body of research on CDS in communities
of PNG attests to widespread use of at least some special CDS features. In this section,
we use the term “CDS” to refer to both the general notion of speech directed to chil-
dren (of any age), and to refer in some cases specifically to speech directed to children
older than 1;0. Indeed, the youngest children in almost all studies of CDS in PNG have
been older than 1;0 (Hellwig et al., forthcoming).

Features of CDS have been examined to varying degrees for the nine languages of PNG
in which child language acquisition has been studied (for more information on what
is known about child language acquisition in Papuan languages of PNG, see Hellwig
et al., forthcoming). The best-known accounts of CDS in a PNG language come from
Schieffelin’s pioneering research on Kaluli (Schieffelin, 1985, 1990), but these lack de-
tails on some facets of CDS, with no measurements of pitch or vowel acoustics, for
instance. Goldman (1986, 1987) describes aspects of the Huli (Engan) baby-talk lexi-
con while reporting, without details, the presence of prosodic and pragmatic adjust-
ments in Huli CDS that align with cross-linguistic norms. San Roque reports possible
consonant substitution, prompting routines, and a prevalence of “where” questions
in Duna (Bogaia) CDS (Rumsey et al., 2013; San Roque, 2008, 2016). As part of a broader
study of language shift from Tayap (isolate) to the Papua New Guinean lingua franca
Tok Pisin (descended from a variety of Pacific Pidgin English), Kulick (1980, 1992; Ku-
lick & Terrell, 2019) reports on some aspects of mixed Tayap/Tok Pisin CDS. Boer et
al.’s (2022) study of child production of Tok Pisin consonants in children’s speech
lacks reference to CDS.

Recent quantitative research into linguistic features of CDS in PNG has focused on
four languages: Ku Waru (Chimbu-Wahgi), Nungon (Finisterre), Qaget (Baining), and
Yéli Dnye (isolate). Previous work on Ku Waru CDS investigated phonetics/phonology
(Rumsey, 2017) and morphosyntax (Rumsey et al., 2020); in this paper, we present

! Throughout this paper, the family to which a language belongs is given in parentheses the first time
the language is mentioned.
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new studies of prosody and the baby-talk lexicon in Ku Waru CDS. Previous work on
Nungon CDS focused on phonetics and prosody (Sarvasy et al., 2019, 2022), morpho-
syntax (Sarvasy, 2019, 2020, 2021, 2022, 2023b), and pragmatics (Sarvasy, 2022, 2023c).
While a baby-talk CDS lexicon for Nungon was mentioned in the Nungon reference
grammar (Sarvasy, 2017) and in several previous studies focusing on other topics, the
distributions of Nungon baby-talk lexical items were never examined: this will be
done here. Frye’s monograph (2022) on Qaget (Baining) CDS is the only book on lin-
guistic characteristics of CDS in a language of PNG; Frye investigates mean length of
utterance, disfluencies, mean pitch and pitch range, speaking rate, attention-direct-
ing, responses to child errors, and baby-talk lexicon. Marisa Casillas is the only re-
searcher to date who has used day-long recordings with a PNG speech community,
that of Yéli Dnye (Bergelson et al., 2023; Bunce et al., 2024; Casillas et al., 2021); she
has used these to assess CDS quantity, rather than its linguistic features (her studies
are also the principal ones in PNG that involved children younger than 1;0 alongside
older children).

Passing mention of lexical and discourse aspects of CDS occurs in reference gram-
mars of additional PNG languages, such as Mali (Baining; Stebbins, 2011, pp. 28-29)
and Manambu (Ndu; Aikhenvald, 2008, pp. 44, 138). Discussion of facets of how adults
interact with small children in PNG societies is also scattered throughout the language
socialization and anthropological linguistics literature (San Roque & Schieffelin,
forthcoming).

In this paper, we present an overview of special CDS adjustments in multiple linguis-
tic domains in Ku Waru and Nungon. We survey our published work on CDS phonet-
ics and phonology and morphosyntax, and present new data and analyses on baby-
talk lexicons and aspects of Ku Waru prosody and morphosyntax. Overall, the picture
is of a complex constellation of adjustments in CDS of both languages, with structural
similarities and divergences, and wide variation in application within and across in-
dividuals.

In the next section, we provide background information on the two languages and our
recording methods. Each of the following four sections presents a comparative over-
view of known features of an area of CDS (Prosody, Phonology, Lexicon, and Morpho-
syntax) in both languages. We then summarize and discuss the evidence, with further
comparison to Papuan languages Duna, Huli, Kaluli, Mali, Manambu, and Qaget, and
close with a brief conclusion.
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Language Background and Methods
Ku Waru

Ku Waru is a regional speech variety within a large dialect continuum in PNG’s West-
ern Highlands Province (for details about the grammar of Ku Waru, see Merlan &
Rumsey, 1991, 322-343; Rumsey et al., 2020, 3-7). It has about 15,000 speakers and is
the firstlanguage of everyone born in the village of Kailge, where Alan Rumsey’s field-
work has been carried out in collaboration with Francesca Merlan and John Onga,
who is himself a native Ku Waru speaker. Nearly everyone at Kailge under the age of
65 also speaks Tok Pisin (a largely English-lexified pidgin/creole, which is PNG’s main
lingua franca, see Introduction). They primarily use Tok Pisin when travelling to
other language regions, rather than in Kailge. Most children in Kailge these days learn
Tok Pisin as a second language and alternate between it and Ku Waru to some extent
even at Kailge (for details, see Rumsey, 2014).

The Ku Waru data that we draw on here are taken mainly from a corpus that consists
of transcripts of interaction between five target children and their caregivers, audio
and video recorded between 2013 and 2016 by John Onga and another Ku Waru-speak-
inglocal collaborator, Andrew Noma, using Olympus LS14 digital audio recorders and
Canon HFMS52 digital video recorders (see Rumsey et al., 2024). The children ranged
in age between 1;4 and 4;9 at the time of recording. The selection of focus children
was based on interviews with a large number of parents, and the need to find children
with birth dates spaced 6-7 months apart so as maximize the overall age range within
the initial 2-year period when most of the recordings were made. The recordings were
made monthly, for 60-65 minutes.

The article also draws on audio recordings made by Onga and Noma during 2004-2007
(on Uher cassette recorders with Audio-Technica ATR25 microphones) involving two
focus children (one of them John Onga’s son Jesi). Those recordings were made at
longer intervals than the ones in the 2013 and 2016 study—generally of about 3
months. For both corpora, in line with the caregivers’ preferences, almost all of the
recordings were made in their houses, during the daytime, talking around the hearth
or while engaging in indoor work activities.

After completing the recording sessions, Onga and Noma transcribed their respective
recordings by hand and translated them into English. Their transcripts were later
typed by Appen Language Services into a plain-text format. They were then processed
by corpus managers Tom Honeyman and Charlotte van Tongeren in OpenRefine to
fix regular scribe and typist spelling errors and inconsistencies. All of the transcripts
in the 2013-2016 corpus were entered into ELAN (Max Planck Institute for Psycholin-
guistics, 2024), and time-aligned with the associated media files. The ELAN files with
the transcripts, and media files, are freely available to interested researchers in the
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PARADISEC Catalog (https://catalog.paradisec.org.au/), in collection AR3.

Nungon

Nungon is the umbrella term for the six southern village-lects of an oval-shaped, thir-
teen-village, dialect continuum in and around the Uruwa River valley in the
Saruwaged Mountains, Morobe Province, PNG (see the Nungon reference grammar
for background on the area and grammar of the Nungon dialects: Sarvasy, 2017). The
Uruwa River valley dialects differ greatly in phonology and lexicon (with 60-88% cog-
nacy rates; Wegmann, 1994); the northern dialects also differ from the southern dia-
lects in the morphological formation of the remote future tense (Wegmann, 1994).
Each Nungon village-lect has no more than about 400 speakers in the region and the
diaspora; in total, there are about 1,000 speakers of Nungon dialects. The Nungon-
speaking area is not accessible by road, and Tok Pisin is less present there than in the
Ku Waru-speaking area.

The Nungon corpus, recorded in just the Towet village dialect, includes three longi-
tudinal studies, capturing data from nine children aged 1;1-5;10; it totals about 182
hours of digitally transcribed child-caregiver interactions (Sarvasy, 2023a). Study 1
(2015-2017) involved five children, aged 1;13 to 3;10 at the study’s outset, audio- and
video-recorded, using Zoom H5n recorders and a Canon digital camera with video ca-
pability for 1 hour per month over 2 years (17 months for the youngest child). Study 2
(2019) involved three additional children, aged 2;4-2;8 at the outset, each recorded for
4 hours within 1 week per month, for 5 months. Study 3 (2023) involved one additional
child, aged 2;1 at the outset, recorded for four half-hour sessions each month, over 3
months.

All recordings were digitally transcribed in the village, using solar-powered laptops,
by Towet Nungon speakers Lyn Ogate, Stanly Girip, James Jio, Nathalyne Ogate, Ta-
bitha James, Yongwenwen Hessy, and Boiwa Ogate. Transcriptions used Mid-CHAT
format (MacWhinney, 2000) and were completed using a word-processor and the soft-
ware CLAN (MacWhinney, 2000).

Prosody

Perhaps one of the most immediately salient characteristics of CDS in many lan-
guages is its prosodic modifications relative to ADS: cross-linguistically, these typi-
cally involve higher overall pitch, greater pitch range, distinctive prosodic contours,
slower speech, shorter utterances, longer pauses, and a more reliable positioning of
pauses at phrase boundaries, compared to ADS (Cruttenden, 1994; Fernald, 1989; Katz
et al., 1996; Soderstrom, 2007; Stern et al., 1983; Wang et al., 2015).
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We focus here on one of the most widely studied and perceptually salient features of
CDS, cross-linguistically: higher mean pitch and greater pitch range. Perceptually
higher pitch in CDS was reported incidentally for the PNG language Kaluli in Schief-
felin’s groundbreaking and influential work; for instance, when a mother and her
daughter (aged 2;6) engage in teasing word play together, they both are said to main-
tain “high pitch” (Schieffelin, 1990, pp. 109-110). Schieffelin also notes that mothers
hold pre-verbal infants to face themselves or others and speak “for them,” using a
high-pitched, nasalized register similar to the one used to address dogs (1990, p. 71-
72; see also Schieffelin, 1979, pp. 106-108).? The relationship in pitch between
IDS/CDS and pet-directed speech has also been noted for English-speaking communi-
ties (Gergely et al., 2017; Jeannin et al., 2017; Xu et al., 2013).

Fernald et al.’s (1989) acoustic analyses of mother’s speech to their children in six lan-
guage varieties (American English, British English, German, French, Italian, and Jap-
anese) revealed a higher fundamental frequency and wider pitch range than in
speech directed to other adults by the same speakers. Others corroborated these re-
sults for some of the languages included in that study, such as American English (Gar-
nica 1977), British English (Shute & Wheldall, 1989), German (Fernald & Simon, 1984),
and Japanese (Amano et al., 2006), and for other languages, like Mandarin Chinese
(Grieser & Kuhl 1988; Liu et al., 2009), Cantonese (Wang et al., 2021), Dutch (Benders
et al., 2021), and Australian English and Thai (Kitamura et al., 2001), among others.
Among these, however, pitch range in CDS has been shown to be constrained to a
degree in tonal languages (Mandarin, Cantonese, Thai) or pitch-accented languages
(Japanese). For instance, Kitamura et al. (2001) suggest that Thai mothers “may re-
strict pitch excursions in order not to disrupt tonal information” (p. 386).

2 There is also a very small amount of recent data, but without language-specific analyses on pitch, in
infant-directed speech (IDS) in Enga (Engan), the Papuan language of PNG with the most speakers. As
part of a cross-cultural experiment that aimed to assess the universality of various prosodic features of
infant-directed speech and song (Hilton et al., 2022), anthropologist Pauline Wiessner recorded six fe-
male speakers of Enga each producing one very brief (3-16 seconds long) spoken snatch, and one very
brief sung snatch (8-13 seconds long), in response to the prompt that they should simulate calming a
“fussy” infant (usually, in the presence of an actual infant). Five of the six speakers also recorded sim-
ilarly brief adult-directed spoken and sung snatches. However, this very small amount of data (13-27
seconds of IDS per speaker) in very noisy settings and without Enga transcriptions is unfortunately
insufficient to draw conclusions about prosodic and phonological features of Enga IDS. Further, even
if there were more data and of better quality, we would be sceptical about drawing conclusions about
differences between IDS and ADS based on this study, due to the mismatch in affect between the highly
emotionally “marked” IDS elicited (to calm an agitated infant) and the emotionally neutral ADS (nor-
mal conversation and song—not, for instance, to calm an agitated adult). Wiessner also notes that some
of the “songs” sung to the infants were actually magic charms, hinting at a fascinating facet of Enga
speech to children that is yet to be fully described (Pauline Wiessner, p.c., 2025).
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K’iche’ Mayan-speaking adults famously were shown to not make significant pitch
modifications in CDS compared to ADS, even sometimes using a lower pitch register
when addressing children (Bernstein Ratner & Pye, 1984). Bernstein Ratner and Pye
(1984) point out that in K’'iche’, high pitch serves as a signal of deference to addressees
of high status. In contrast, young children “come last in the Mayan age-grading sys-
tem” (Bernstein Ratner & Pye, 1984, p. 521) and do not belong to the category of inter-
locutors with whom high-pitched voice is used.

Here, we focus on mean pitch and pitch range in Ku Waru and Nungon CDS.
CDS Prosody: Ku Waru

In order to check whether the general cross-linguistic tendency for higher mean pitch
and greater pitch range also manifests in Ku Waru CDS, we conducted a small-scale
acoustic study of the differences in mean pitch and pitch range between Ku Waru CDS
and ADS using the existing Ku Waru child language corpus and interviews with par-
ents who featured in that corpus.

Data Collection

The CDS data come from the Ku Waru child language corpus, while the ADS data (due
to a lack of suitable recordings of ordinary adult conversations in Ku Waru) are from
interview sessions that had been recorded for another purpose: Ku Waru speaker
Onga asked parents questions while acting as an interpreter in the presence of an
English-speaking Australian researcher (Lauren Reed). From these data sources, we
selected three women who featured in both CDS and ADS corpora. The children
whom these women were addressing in the CDS portion were aged 2;4 (a boy), 2;10 (a
girl) and 3;3 (a girl) at the time of recording in July 2013. We note that the data sample
used for this prosodic analysis was comparatively small and we did not conduct any
prosodic analyses of speech by male participants. Further, our ADS data for these
speakers was not truly conversational, since it was from interviews with a foreign re-
searcher and non-Ku Waru speaker present, to whom the women might have in effect
been directing their speech.

Speech Sampling

We sampled 50 utterances of both ADS and CDS for each of the women. Utterances
were defined as segments of a speaker’s continuous speech that are separated by
more than 300 ms of non-speech by the same speaker (cf. Woolard et al., 2023;
Kitamura et al., 2001). To broaden the range of contexts for data sampling, one set of
25 consecutive utterances were extracted from the beginning of each recording, and
a second set of 25 consecutive utterances were taken from halfway into the recording
(cf. Kitamura et al., 2001), recording length permitting. Utterances consisting of only
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one word or a standalone non-lexical vocalization, and any other types of interference
that might affect the fundamental frequency (overlapping talk, extra-linguistic noise
and clicks, laughter, whispering and creaky voice) were excluded from the speech
sampling. All utterances were extracted from Ftable using Praat (Boersma & Ween-
ink, 2025), resulting in a total of 300 sound files (3 caregivers X 2 contexts X 50 utter-
ances).

Pitch Measurement and Analysis

We used Praat’s automatic measurement tool to measure the mean F, (fundamental
frequency), minimum F, and maximum F, (see also Kitamura et al., 2001; Frye, 2022)
for each of the 300 utterances sampled. To minimize pitch-tracing errors, the pitch
trace of each sound file was visually and aurally inspected in the Praat sound editor.
An expanded pitch range of 100-600 Hz was set to account for both Praat’s recom-
mended pitch range of 100-500 Hz for analyzing adult female voices and the higher
pitch range that has been found in other studies of women’s CDS, which can reach up
to 600 Hz (see Fernald & Simon, 1984). All other pitch parameters were left at Praat’s
default settings. To facilitate data interpretation and more accurately reflect the log-
arithmic character of human pitch perception, all fundamental frequency values
were subsequently converted to a chromatic scale with twelve semitones (the same
scale that is used for conventional music notation). The mean pitch was calculated
with a reference value of 100 Hz, using the formula: semitones = 12 xlog,(maxg, + 100).
The pitch range was determined by subtracting the minimum pitch from the maxi-
mum pitch, using the formula: semitones = 12 x log,(maxz + minr). The results were
analyzed in RStudio (Posit team, 2024).

Results

Mean Pitch in Ku Waru CDS. Figure 1 provides a visual summary of the distri-
bution of mean pitch data across the three women. The greatest difference in mean
pitch is found in speech addressed to the youngest child, aged 2;4, by the woman
Naldi®. The linear regression model showed the CDS of this speaker to have a signifi-
cant pitch difference compared to the corresponding ADS dataset (estimate = 2.33;
standard error = 0.49; p < 0.00001). For the two other speakers, the median pitch of
the analyzed CDS speech was slightly higher (Annie) or lower (Saina) than the corre-
sponding ADS, but these differences were not statistically significant. However, it is
worth noting that for all three speakers the highest-pitched utterances all occurred in
the CDS datasets.

® Ku Waru children and parents are referred to by first names here.
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Naldi Saina Annie
child aged 2.4  child aged 2:10 child aged 3:3
[ ]
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ADS CDS ADS CDS ADS CDS

Figure 1. Utterance mean pitch in Ku Waru ADS and CDS.

Naldi Saina Annie

child aged 2,4 child aged 2;10 child aged 3;3
[ ]

20-

15-

10.3 10.2

10-

Utterance pitch range (semitones)

5-
ADS CDS ADS CDS ADS CDS

Figure 2. Utterance pitch range for Ku Waru ADS and CDS.
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Pitch Range in Ku Waru CDS. To examine potential differences in pitch range be-
tween CDS and ADS in Ku Waru, we extracted and compared the pitch range of the
CDS and ADS datasets, shown in Figure 2. For all three speakers, the ADS median ut-
terance pitch range was slightly greater for ADS than for CDS—a difference of 0.2 sem-
itones (Naldi), 0.4 semitones (Saina) and 0.6 semitones (Annie), respectively. How-
ever, for all three speakers, a linear regression model showed that these differences
in pitch range were not significant (estimate = 0.52; standard error = 0.40; p = 0.195).
While the median pitch range was slightly greater in ADS for all three speakers, it is
worth pointing out that for all three speakers, the utterances with the greatest pitch
ranges all occurred in CDS.

CDS Prosody: Nungon

For CDS in Nungon, Sarvasy et al. (2022) examined mean pitch and pitch range in
vowel tokens across three types of speech: a) CDS to 2-year-olds (2;2-2;9) and 3-year-
olds (3;0-3;10), b) conversational ADS in native Nungon speaker pairs, and ¢) mono-
logue narratives with an adult, female, non-native Nungon speaker as primary inter-
locutor. The results showed that pitch in these vowel tokens differed between CDS (to
both 2- and 3-year-olds) and conversational ADS, such that both men and women used
higher mean pitch and an increased pitch range in CDS than in ADS. Women’s and
men’s use of pitch differed only in the monologual recordings with the non-native
Nungon speaker as interlocutor; that was where women showed the greatest mean
pitch, even higher than in CDS, while men’s highest mean pitch was in CDS, followed
by the monologues, then by conversational ADS. Women’s pitch range in the mono-
logues was similar to the range in their CDS, and these were both higher than the
range in conversational ADS; men’s pitch range was greatest in CDS, while their
ranges in conversational ADS and the monologues were similar. This suggests that, in
terms of pitch, Nungon-speaking men treat CDS in a different way than either conver-
sational ADS or more performative monologue recording sessions, while for women,
the monologue recording sessions were akin to CDS and even elicited a higher mean
pitch than CDS (see Sarvasy et al., 2022, for a more detailed discussion).

Comparative CDS Prosody Summary

Our knowledge of mean pitch and pitch range in Ku Waru and Nungon CDS stems
from two different methodological approaches. The new Ku Waru study we present
here follows Frye (2022) in using the utterance as the unit for pitch analyses, while
Sarvasy et al. (2022) used individual vowels as the unit of analysis. The ADS data used
as a counterpart to CDS for Ku Waru here stem from not free conversations, but in-
terviews with a foreign, non-Ku Waru speaker and Ku Waru-speaking interpreter;
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they are thus imperfect counterparts to the Ku Waru conversational CDS. The conver-
sational ADS data used by Sarvasy et al. (2022) are dyadic conversations in Nungon;
Sarvasy et al. (2022) also, however, examined a second type of ADS: monologues rec-
orded with a non-native Nungon speaker as primary interlocutor.

Our results also differ in that Sarvasy et al. (2022) found Nungon corroboration for the
cross-linguistic tendency for CDS to feature both higher mean pitch and greater pitch
range than conversational ADS, while the present analyses of Ku Waru CDS and ADS
show significantly higher mean pitch in CDS for only one of three speakers, and no
significant difference in pitch range between CDS and ADS for any of the speakers.
The study on Nungon by Sarvasy et al. (2022) suggests that non-conversational ADS,
especially with a non-native speaker present, may exhibit higher pitch than conver-
sational ADS, and (for Nungon-speaking women, but not men) greater pitch range.
Thus, it would be ideal to investigate mean pitch and pitch range in Ku Waru CDS
using truly conversational ADS samples in the future.

Phonology

Along with prosody, phonetic and phonological adjustments in CDS can be highly sa-
lient and are well-attested cross-linguistically. Widely attested modifications include
many that make CDS sound similar to early child productions: consonant substitu-
tions, consonant cluster reductions, long-distance consonant assimilation (or “conso-
nant harmony”), and an abundance of CVCV-structure words (Cruttenden, 1994).
Some voice-onset time (VOT) modifications in CDS have been shown to reduce the
acoustic contrast between two phonemes, as in Swedish (Sundberg & Lacerda, 1999),
perhaps again, approximating child productions. Another type of attested modifica-
tions does not necessarily make CDS sound child-like: instead, they have been hy-
pothesized to have a didactic purpose and serve to scaffold language acquisition.
Among these are voice-onset time (VOT) modifications that serve to accentuate pho-
nemic differences in Hakka and English CDS (Cheng, 2014, Cristia, 2010, Moslin,
1979), and vowel hyper-articulation (Sarvasy et al., 2022).

The reduction in CDS of phonemic contrasts between consonants is not universal, but
it is well-attested, cross-linguistically. Recent research has shown reduced acoustic
contrast in CDS for the four-way voicing distinction in Nepali stops in CDS to 10-18-
month-old children (Benders et al., 2019), and for sibilants in Danish CDS to 19-20-
month-old children (Bohn, 2013). Further systematic modification of consonants in
CDS relative to ADS is attested for languages in Australia: Arandic (Turpin et al., 2014)
and Warlpiri (Laughren, 1984). In fact, the CDS register for those languages has been
analyzed as involving reduced phonological contrasts and co-occurrences, and a
smaller phonological inventory, than ADS. Turpin et al. (2014, p. 51) report that Aran-
dic adults describe the CDS register as mimicking the way children speak. Indeed,
Turpin and colleagues distinguish two phases of Arandic CDS, “early” and “late,” each

Volume 5, Issue 3



Language Development Research 202

with distinct phonological patterns; the early phase has the most neutralization of
phonological contrasts, and its phoneme inventory can be represented as a set of nine
segments—much reduced from the full 27 of Arandic ADS (Turpin et al., 2014, pp. 56-
57). Some contrasts, such as between lamino-palatal and lamino-dental sounds, are
neutralized in both phases of the Arandic CDS register.

For vowels, multiple studies have shown that the triangle in acoustic space formed by
the three cardinal vowels /i/, /u/ and /a/ is larger in CDS than in ADS; this has been
shown to be the case for, among others, American, Australian and British English
(Burnham et al., 2002; Kuhl et al., 1997; Uther et al., 2007; but see Green et al., 2010),
Mandarin (Liu et al., 2003), Spanish (Garcia-Sierra et al., 2021), Swedish (Kuhl et al.,
1997; but see Van de Weijer, 2001), and Japanese (Andruski et al., 1999; but see Martin
et al., 2015; Miyazawa et al., 2017). There is some debate as to whether this should be
considered “hyper-articulation,” with the presumed aim of being understood and/or
teaching correct speech sounds, or whether it stems from some other factors (Cristia,
2013; Cristia & Seidl, 2014). Indeed, the opposite—smaller vowel triangles in CDS,
compared to ADS, or “hypo-articulation”—has been found for CDS in some other lan-
guages, such as Cantonese (Rattanasone et al., 2013), Dutch (Benders, 2013), German
(Audibert & Falk, 2018), and Norwegian (Englund & Behne, 2006).

Here, we will focus on contrast reduction among consonants in Ku Waru CDS (making
CDS sound more child-like) and show that Nungon CDS has an absence of vowel hy-
per-articulation (so lacks this presumably didactic element). We summarize our pre-
vious work in this area, which happened to differ in foci between Ku Waru (conso-
nants) and Nungon (vowels).

CDS Phonology: Ku Waru

Our discussion of Ku Waru CDS phonology focuses on key consonants that have mark-
edly different realizations in CDS than in ADS, namely the palatal consonants /ny/ and
/ly/ in relation to apico-alveolar counterparts, the lateral consonants, and the apico-
alveolar rhotic tap/trill /r/. The Ku Waru phonemic consonant inventory (ADS) is
shown in Table 1. Characters shown without brackets are the ones used in the practi-
cal orthography for Ku Waru in this article. Accompanying some of the characters, in
square brackets, are phonetic representations of the main allophones of the corre-
sponding phonemes, with the most frequently occurring ones on the left.

In Ku Waru CDS, we see a general pattern by which sounds with various places of

articulation are replaced by counterparts with an alveolar place of articulation, espe-
cially: palatals and velars, as well as the post-alveolar retroflex flap.
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Table 1. Ku Waru phonemic consonant inventory

Stops, glides and rhotic consonants

Labial Alveolar Palatal Velar

Plain stop P t k
Fricative S
Prenasalized stop | b [mb], [mp] d [nd], [nt] j [nd3] g [ng]
Nasal m n ny [n] ng [p]
Continuant w y
Rhotic r [r], [r]
Lateral consonants

Post-alveolar Alveolar Palatal Prestopped

retroflex flap continuant continuant velar
Lateral rlt [1] 1 ly [4], [4] gl [, [1]

Nasals

Until the age of about 3;0, Ku Waru-speaking children do not produce distinct forms
for the palatal and alveolar nasals. Instead, they pronounce the palatal nasals as alve-
olar ones. Adults sometimes do likewise when talking to young children. Examples of
this are shown in Table 2.

Table 2. Examples of replacement of Ku Waru palatal nasal consonants by alveolars
in the speech of young children’s speech and in some CDS by adults

. Adult Children’s form and .
Phonemic form . . Meaning
pronunciation  occasional CDS form
nyim [nim] [nmm] he/she said
manya [mana] [mana] down

Laterals

Just as with nasals, until the age of about 3;0, Ku Waru-speaking children do not pro-
duce distinct forms for the palatal and alveolar laterals, instead pronouncing the pal-
atal nasals as alveolar ones. And as with nasals, adults sometimes do likewise when
talking to young children. Examples are shown are in Table 3.

Of the four Ku Waru lateral consonants, the typologically unusual and phonetically
complex velar lateral /gl/ is the most frequently occurring lateral consonant (Rumsey,
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2017). The alveolar /l/ appears to have come into the phonemic inventory of adult Ku
Waru only since the arrival into the region of the pidgin-cum-creole Tok Pisin, after
the 1930s. This is evident from the fact that in Ku Waru ADS this sound only occurs in
loan words from Tok Pisin. A minimal quadruplet exists in which the four lateral con-
sonants contrast in word-medial position (korlta [kola] ‘chicken’ / kolya [koAa] ‘place’
/ kogla [ko®La] ‘cry’ / kola [kola] ‘cola drink’), and other near-minimal contrasting forms
exist.

Table 3. Examples of replacement of Ku Waru palatal lateral consonants by alveo-
lars in the speech of young children’s speech and in some CDS by adults

. Adult Children’s form and .
Phonemic form . . Meaning
pronunciation  occasional CDS form
lyim [A1m] [l1m] he/she took
ilyi [14i] [11i] this
paly [pa4] [pal] all

Although alveolar /1/ does not occur in the adult Ku Waru lexicon in non-loan words,
children use it in place of /gl/ and /lk/, and so do some adults in their CDS, as seen in
Table 4.

Table 4. Examples of replacement of Ku Waru pre-stopped velar lateral consonant
by alveolar lateral in the speech of young children and in some CDS

. Adult Children’s form and .
Phonemic form . . Meaning
pronunciation  occasional CDS form
ogla [09LA] [0lA] up
manya mogla [mana moLa] [mana mola] sit down!
mogl [mokAIg] [mol] no

Most children do not produce adult-like versions of the [9L]/ [kAIg] sound until they are
5-6 years old. In the meantime, as alternative pronunciations of it they use not only
[1] as shown above, but also [k], [g] and [t], and later [y] and [x]. Interestingly, adults
and older children when speaking to children in our corpus never use [k], [g], [y], or
[x] as imitative baby-talk realizations of [?L], only [t] and, far more often, [1].
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Rhotic Tap/Trill

Up until the age of 2;6-3;0, Ku Waru-speaking children and some adults in their CDS
use alveolar [1] in place of /r/ (replacement of rhotics by laterals, stops and glides is
widely attested in child speech, cross-linguistically; Tomi¢ & Mildner, 2015). Exam-
ples are in Table 5.

Table 5. Examples of replacement of Ku Waru rhotic [r] with alveolar lateral [l] in
the speech of young children and in some CDS by adults

. Adult Children’s form and .
Phonemic form e . Meaning
pronunciation  occasional CDS form
rais [rais] [lais] ~ [lait] ~ [las] rice
kera [kera] [kela] bird
kar [kar] [kal] motor vehicle

Alternatively, intervocalic /r/ is sometimes pronounced as [t] in the speech of Ku
Waru children and in some CDS. An example is [utu] for uru ‘sleep’.

Alveolar Consonants in Place of Velars

As is widely attested in child-language studies around the world (McAllister Byun,
2012), especially before about 2;6, Ku Waru children sometimes use alveolar conso-
nants in place of velar ones, and so do some adults in their CDS. Examples are in Table
6.

Table 6. Examples of replacement of Ku Waru velar consonants with alveolars in the
speech of young children and in some CDS

. Adult Children’s form and .
Phonemic form . . Meaning
pronunciation  occasional CDS form
ga [nga] [da] ~ [nda] sweet potato
kim [kim] [tim] a girl’'s name
le [*Le] [te] excrement

In this section we have presented examples of six consonant mutations that some-
times occur in Ku Waru CDS: n > n, £/£>1,9./“.>1, r >l and r > t, and velars > alveolars.
It is striking that all of these mutations involve replacement of sounds with other
places of articulation by alveolar sounds. In the Lexicon section, we will compare that
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set of mutations with the ones that are observed within a set of what 11 Ku Waru par-
ents identify as baby-talk lexical items (kang kel-nga ung-ma ‘words of or for small chil-
dren’).

CDS Phonology: Nungon

We will briefly summarize generalizations about consonants in Nungon CDS, then
sum up what we know about Nungon CDS vowel phonetics.

Nungon CDS Consonants

In Nungon CDS, consonant replacement is attested, and at least one baby-talk lexical
item involves a non-phonemic sound (cf. Manambu extra-phonemic bilabial trill in
one baby-talk term; Aikhenvald, 2008, p. 44).

In the Kotet Nungon dialect, word- and syllable-final /k/ are realized as glottal stops,
and there is no rhotic, such that the counterpart to /r/ in this dialect is /1/ or /d/. The
Nungon child-caregiver conversation data all come from the Towet village dialect,
which lacks a glottal stop and lateral /1/, except in inter-dialect loans, like the flower-
ing tree name longgo longgo. Speakers of Towet Nungon sometimes say that the Kotet
dialect, with /1/ instead of /r/ and with the glottal stop for /k/ sounds “childish,” and in
fact, CDS and CS (child speech) in Towet Nungon optionally exhibit both of these fea-
tures (Sarvasy, 2019). Towet adults sometimes replace word- and syllable-final /k/
with glottal stops, and /r/ with /1/ or the palatal glide /y/, when speaking to small chil-
dren. This is widely attested in the Towet Nungon child-caregiver corpus, but its use
has not yet been investigated systematically to find, for example, correlations be-
tween these features in the children’s speech and their occurrence in CDS.

In the Lexicon section, we will see that the Nungon baby-talk lexicon includes at least
one word with a non-phonemic sound: baby-talk [y1] ‘pitpit, ‘wild sugar cane’ (coun-
terpart to adult dee) begins with a voiced velar fricative, which never occurs word-
initially in adult Nungon, where it is solely an intervocalic allophone of velar stops
(Sarvasy, 2017).

Nungon CDS Vowels

Towet Nungon has six phonemic vowels (two front, three back, and one low-mid) and
contrastive vowel length. For instance, yo-nga [jo.na] means ‘speaking,’” but yoo-nga
[jo:pa] means ‘taking them.’ The acoustics of the six phonemic vowels in Towet Nun-
gon adult speech were investigated in Sarvasy (2017) and then with a more detailed,
quantitative treatment in Sarvasy et al. (2020).
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Sarvasy et al. (2022) investigated whether Towet Nungon vowels in CDS are hyper-
articulated relative to those in adult-adult paired conversations, and adult mono-
logues produced with a non-native (researcher) primary interlocutor. Vowel tokens
were extracted from three datasets: child-caregiver conversations (10 speakers, five
men and five women: 1,580 vowel tokens), adult dyadic conversations (eight speakers,
four men and four women: 718 vowel tokens), and adult monologue narratives (eight
speakers, five women and three men: 1,507 vowel tokens). Four speakers (two men
and two women) featured in all three datasets, while seven (three women and four
men) featured in both child-caregiver and adult dyadic conversations, and five (two
women and three men) featured in both the child-caregiver and adult monologue
narratives.

3 ! ‘
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4
2° o 0
©
©6 ‘
o
L7t — ADS |
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8 -- CDS three-year-olds |
9 | -- CDS twq-year-olds |
14 13 12 11 10 9 8
3 le T
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4
(o) o
A5 [ b
=<
©
@6/ ‘
w 7L — ADS |
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9 | | ‘ --CDS twq-year-olds
14 13 12 11 10 9 8
F2 (Bark)

Figure 3. Vowel triangles for Nungon CDS to 2-year-olds and 3-year-olds, conversa-
tional ADS, and monologues with a non-native speaker interlocutor (Sarvasy et al.,
2022, p. 12).

We assessed vowel hyper-articulation using the “vowel triangle” technique, by which
the area of the triangle formed by connecting the vowels /i/, /u/ and /a/ in an F1/F2
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acoustic space graph is calculated (following Garcia-Sierra et al., 2021). These trian-
gles are shown in Figure 3.

There was no significant difference in vowel triangle size between CDS (to either 2-
year-olds or 3-year-olds) and the adult-adult paired conversations (which we took to
exemplify conversational ADS), but the vowel triangles in the monologues with a for-
eign, non-native Nungon speaker as primarily interlocutor/recorder were signifi-
cantly larger than those of both CDS and conversational ADS (Sarvasy et al., 2022).
Thus, Towet Nungon CDS to children aged two and three does not feature vowel hy-
per-articulation relative to conversational ADS.

We found that only one feature, vowel duration, differed in CDS directed to 2-year-
olds versus CDS directed to 3-year-olds. That is, both men and women produced vow-
els of longer duration when speaking to 2-year-olds than they did when speaking to 3-
year-olds and other local adults. The vowel durations in the ADS monologues were
similar to those in the CDS to the 3-year-olds.

CDS Phonology Comparative Summary

We have seen that in both Ku Waru and Nungon, there is some alteration of conso-
nants in CDS that makes them closer to the productions of small children. In Ku Waru,
this even entails substituting a non-native Ku Waru phoneme, the alveolar [1] (found
in adult speech only in Tok Pisin loan words), for all three other Ku Waru lateral pho-
nemes (retroflex, palatal and pre-stopped velar). The Ku Waru consonant replace-
ments we discussed generally involve use of alveolar sounds instead of sounds with
other places of articulation: palatals to alveolars, velars to alveolars, the rhotic to al-
veolar lateral or stop, and the reduction of contrasts among laterals such that the al-
veolar lateral is used in place of the others. In contrast, in Nungon CDS of Towet vil-
lage, while the alveolar lateral is one of the common replacements for the rhotic, the
replacement of velar oral or nasal stops by alveolar ones is unattested in Nungon CDS.
Towet Nungon CDS further exhibits a consonant replacement unattested in Ku Waru
CDS: the replacement of word-final /k/ with glottal stops. This shows clearly that,
while there are cross-linguistic patterns, the specifics of consonant replacement in
CDS are necessarily language-specific.

We also saw that in Nungon CDS, vowels are not hyper-articulated relative to conver-
sational ADS. Instead, monologues directed at a non-native Nungon speaking inter-
locutor did feature vowel hyper-articulation. A Ku Waru vowel acoustics study re-
mains a desideratum for future research.

Volume 5, Issue 3



Language Development Research 209

Lexicon

A central aspect of children’s early language development is the acquisition of the
core lexicon of their language. CDS figures in that process in various ways (Clark,
1993)—for example, through particular CDS distributions of vocabulary that differ
from those in ADS. Here, our treatment will be limited to “nursery” or “baby-talk”
lexical items that are used mainly or entirely in children’s speech and in adults’ CDS.

One of the most striking features of CDS in many languages is the presence of special
“nursery” or “baby-talk” words used only when speaking to children and by children
themselves, most of which have different ADS counterparts. An example in English is
baby-talk tummy for ADS stomach. Baby-talk lexical items can be found in languages
as typologically and geographically diverse as Romani (Réger & Gleason, 1991), Inuk-
titut (Crago & Allen, 1997) and Japanese (Mazuka et al., 2008), among many others.
Ferguson (1964, 1977) and then Haynes and Cooper (1986) surveyed reports on se-
lected languages from around the world and found that most had special baby-talk
lexicons. But Ferguson’s sample included no Pacific languages, and Haynes and
Cooper’s (1986) included only one of them (the Oceanic language Palauan)—a severe
under-representation, given that about a quarter of the world’s languages are spoken
in the region.

Languages of Oceania still remain greatly underrepresented in child language stud-
ies, but it was from one of them—Kaluli—that the first strong challenge to the univer-
sality of baby-talk lexicons emerged. One of Schieffelin’s findings was that “Kaluli use
no baby-talk lexicon, for they said (when I asked about it) that to do so would result
in a child sounding babyish, which was clearly undesirable and counterproductive”
(Ochs & Schieffelin, 1984, p. 293). That finding has been widely cited as a counterex-
ample to the presumed universality of baby-talk lexicons. However, a less-cited point
is that an extensive set of baby-talk lexical items was described for a neighboring lan-
guage, Huli (Goldman, 1986, 1991).

Before we turn to our own new data on baby-talk lexical items in Ku Waru and Nun-
gon CDS, we note that our methodology expands on that of Ferguson (1977) and
Haynes and Cooper (1986), which primarily used word lists, without noting variation
or frequency in actual CDS. We present word lists along with frequencies in corpora,
following Crago and Allen (1997) on Inuktitut, Réger and Gleason (1991) on Romani,
and Ota et al. (2018; see also Ota & Skarabela, 2016, 2018) on English.

CDS Lexicon: Ku Waru

Unlike Schieffelin’s (1990) report for Kaluli, Rumsey and Onga have found that every
Ku Waru speaking adult or older child whom they have asked about the matter says
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that there are distinct words that are used by and to small children and has readily
provided examples of what they consider to be such words. Further, again unlike the
Kaluli, Ku Waru people say it is good for parents to use those words to small children
sometimes, “to help them understand and learn to talk”. In order to investigate these
local understandings of CDS systematically, Onga interviewed 11 Ku Waru-speaking
parents about them. Speaking to the parents in Ku Waru, he asked them the equiva-
lent of the following questions:

Do small children have their own ways of talking that are different from adults’?
If they do, what do you call their way of talking?

What words of that kind can you think of?

Do adults and older children sometimes use those same words when talking to
small children?

If they do, why?

6. Is it good or bad for them to do that?

7. Why?

b=

o

All 11 interviewees answered yes to question 1. The most frequent answer to question
2 was kangabola kel-ma-nga ung-ma, which can be translated either as ‘small children’s
words’ or ‘words for small children’ (hereafter “baby-talk” or “BT”). When asked for
examples of such words, as in question 3, all interviewees readily provided them, in
sets containing from 11 to 17 items, with a median of 13. All of the words that were
included in any of those sets are shown in the leftmost column of Table 7, along with
what was said to be the equivalent Ku Waru adult word in column 2, and our English
gloss of itin column 3. Column 4 shows the number of lists on which each of the words
was included. That number can be taken as a rough measure of the extent to which
the form in question figures in Ku Waru people’s shared understandings or stereo-
types about how small children talk, and how others talk to them.

Whereas columns 1-4 provide information about what Ku Waru adult caregivers take
to be typical of baby-talk, columns 5-8 provide information about the extent to which
the actual adult CDS in the Ku Waru child-caregiver interaction corpus includes those
words (for this purpose, individuals over the age of ten were treated as adults). For
interpreting the figures in columns 6 and 7, it is important to take account of the fact
that the children represented in the corpus did not talk as much as the adults. Rather,
out of a total of 1,365,614 word tokens in the corpus, 469,820, or about 34.4%, were
spoken by children, while 895,798, or about 65.6%, were spoken by adults. In order to
take account of that difference, a weighting of 1.907 was assigned to the numbers in
column 7 to compute the weighted ratio of baby-talk word tokens spoken by adults vs.
children in column 8.
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Table 7. Forms identified by Ku Waru parents as “small children’s words” and their
frequency of use by children and their adult interlocutors in our corpus

Weighted
No. of pa- ratio of in-
rental BT Tokens of Tokens of Tokensof cidence of
Baby-talk Adult word . word lists BTword BTword BTword BT wordin
form in Ku Waru English gloss thatcon- inthe  byadults by chil- CDS vs.
tain the corpus in CDS dren children’s
BT word speech
(in %)
da ga sweet potato 6 4 3 1 61-39
pipi kera bird 6 230 142 88 46-54
dit/det kar car/truck 5 112 63 49 40-60
lais/lait/las  rais rice 5 43 3 40 4-96
tali/talip kalyip peanut 5 0 0 0 NA
neta neka red pandanus 4 0 0 0 NA
balut/palut  balus plane 3 7 0 7 0-100
tenapa kenapa corn 3 0 0 0 NA
tim/timu kim/kimu  green vegetable 3 3 2 1 51-49
yayi kuru evil spirit / devil 3 1028 668 360 49-51
gu Tku house 2 382 2 380 0-100
kal kar car/truck 2 94 12 82 7-93
kela kera bird 2 83 9 74 6-94
lawa plawa flour/flower 2 5 1 4 12-88
nela neka red pandanus 2 0 0 0 NA
pawa flawa flour/flower 2 42 3 39 4-96
tait rais rice 2 0 0 0 NA
te gle excreta 2 5 2 3 26-74
toti sosis sausage 2 0 0 0 NA
tu ku money/stone 2 0 0 0 NA
tun kung pig 2 4 0 4 0-100
ulu uru sleep 2 1 0 1 0-100
utu uru sleep 2 113 82 31 58-42
bil bi pen/pencil 1 4 4 0 100-0
deti tata/lapa  father 1 144 69 75 40-60
Iu Iku house 1 19 5 14 16-84
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Weighted
No. of pa- ratio of in-
rental BT Tokens of Tokens of Tokensof cidence of
Baby-talk Adult word . word lists BTword BTword BTword BT wordin
) English gloss ] .
form in Ku Waru that con- in the by adults by chil- CDS vs.
tain the corpus in CDS dren children’s
BT word speech
(in %)
miyau lopa pus cat 1 32 20 13 45-55
munmun  kalyimbi moon 1 0 0 0 NA
nana small/cute/baby 1 2514 1671 843 51-49
thing
nunu keri to- no- Kkiss 1 34 29 5 75-25
pepe pekpek excreta 1 49 32 17 50-50
pola pora finish 1 14 5 9 23-77
tera kera bird 1 0 0 0 NA
wala wara water 1 117 78 39 51-49

The following points are evident from the data in Table 7:

1. There were considerable differences among the 11 parents as to which words they
cited in the interviews as typical baby-talk ones. Nonetheless, a clear majority of
the words cited by any of the parents (24/34) were cited by at least one other parent.

2. There is a disparity between the frequency with which the interviewees cite given
words as typical baby-talk and how often those words actually occur in the corpus,
either within adults’ speech or the children’s. The most extreme examples of this
are: da for ga ‘sweet potato,” which was cited by six of the 11 parents but only occurs
four times in the corpus; tali or talip for kalyip, ‘peanut,’ cited by five parents, which
never occurs in the corpus; and neta for neka ‘red pandanus,’ cited by five of the
parents, which also never occurs in the corpus. This disparity is probably related
to the fact that the substitution of alveolar stops for velar stops occurs mainly in
CDS to children under about 2;6, whereas a large majority of our samples are from
interactions with older children.

3. Conversely, several of the most frequently occurring words in Table 7 are among
those cited by a small minority of the interviewees. Examples are the following,
each of which was offered as baby-talk by only one of the 11 parents: pepe for pek-
pek, ‘excreta’ (Tok Pisin), with 49 instances; wala for wara ‘water’ (Tok Pisin), with
117 instances, deti (Tok Pisin) for tata or glapa ‘father’, with 144 instances; and nana
‘small/cute/baby thing’, with a whopping 2514 instances. For pepe, wala, and deti, it
is possible that most interviewees declined to list these because they are based on
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Tok Pisin words (pekpek, wara and dedi). Consistent with the parents’ characteriza-
tion of the words listed in the table (as used both by small children and by adults
when speaking to them), among the 25 words with any attested instances in the
corpus, all but three (balut ‘plane,’” tun ‘pig,” and ulu ‘sleep’) are used by both chil-
dren and their adult interlocutors.

4. There are wide disparities in the weighted ratios of uses of putative baby-talk words
by children vs. their use by the adult interlocutors. This variation occurs in both
directions, with some of those words being used far more often by the children and
some by the adults. For the words that occur only a few times in the corpus, this
variation is not significant. So, limiting the count to the putative baby-talk words
that occur ten or more times in the corpus, we can see the adult-to-child usage ratio
ranges from 75-25 for nunu ‘kiss’ (n=34) to .03/99.7 (rounded to 0/100 in the table)
for gu ‘house’ (n=382).

5. In the Phonology section, we discussed six consonant mutations that have been
observed in Ku Waru CDS: p > n, £/4>1,9./*L > 1, r > 1, r > t, and velar stops > alveolar
stops. Only four of those six mutations are present among the items provided by
the interviewees: A/A > 1 (tali ‘peanut’), r > 1 (kal ‘car,’ kela ‘bird,” ulu ‘sleep,” wala
‘water’), r > t (tait ‘rice,” utu ‘sleep’) , and velar stops > alveolar stops (da ‘sweet po-
tato,’” tali ‘peanut,’ neta ‘red pandanus,’ tenapa ‘corn,’” tim ‘green vegetable,’ te ‘ex-
creta,’ tera ‘bird,’” tu ‘money/stone,’ tun ‘pig’).

6. Although we are discussing Ku Waru CDS phonology and lexicon in separate sec-
tions in this paper, some of the items in Table 7 suggest that the distinction between
the two is better seen as a cline rather than a categorical difference. As shown in
the Phonology section, parents are aware of the systematic differences between
children’s pronunciation of a wide range of Ku Waru consonants and that of adults
and sometimes match their pronunciation of those consonants to that of children.

The data above exhibit a disparity between what a community may acknowledge as
appropriate words to use with children and actual practice. In the Ku Waru case, there
is extreme variability in the extent to which adults identify and use baby-talk forms.
We also note the absence of p > n or 9./“L > | mutations among the words cited by the
interviewees. But there are also many differences that Ku Waru parents are aware of,
and these play a part, both in how they speak to children, and in the lexical items they
point to as stereotypic instances of it, or CDS shibboleths.

CDS Lexicon: Nungon
In her first nine months of immersion fieldwork on Nungon grammar, Sarvasy (2017)
found that adults agreed widely that there were baby-talk lexical items in Nungon. As

reported further in Sarvasy (2019), these have varying word classes, origins, and se-
mantics. A partial list is in Table 8.
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Table 8. A selection of Nungon baby-talk lexical items with adult counterparts

Bag;ﬁdk (vaszl;ﬁi;in) English gloss Origin of baby-talk form

bui hup chicken the call by which Nun'gon
speakers summon chickens

buu J;Zf u(sN(l'll"iiol?i)s,in) airplane onomatopoeia
dada dat (older) sibling phonological modification
dudu murong genitals unknown
ede dogu ghost, spirit unknown
mama mak mother phonological modification
nana tanak food modification
[y1] dee pitpit unknown
nauk yamuk water phonological modification
nou=ma unom=ma bogeyman phonological modification
nunu i-no-ng yo- kiss unknown
papa nan father Tok Pisin?
tutu mum breast(milk) Tok Pisin?
ado amok sit phonological modification
aing yii- bite onomatopoeia?
dai duo- sleep Tok Pisin?
ding! di- burn/danger Co-opting of existing (ADS) form
hoit honggit- grab phonological modification
pait emo- fight Tok Pisin
purik iwan- turn unknown
toik towi- fix phonological modification

Of the Nungon baby-talk forms in Table 8, some, like those for ‘water,” ‘food,’ ‘air-
plane,” etc. are used as nouns. Others, like ‘bogeyman’ and ‘genitals,” can be used
somewhat like adjectives, indicating that something is related or suggestive of a bo-
geyman, or that someone is revealing their genitals. These functions are not also
found with the adult counterparts; for instance, the adult murong is strictly a noun,
referring to the genitals, and someone who is dressed immodestly can be called mu-
rong-ni ‘genitals-AD],” not murong without an adjectivizer. Still others have verbs as
their non-baby-talk counterparts, like those for ‘turn,” ‘grab,’ ‘sleep,” and ‘bite’—but
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the baby-talk forms do not inflect directly, like their non-baby-talk counterparts. Chil-
dren use these as stand-alone utterances, but in CDS, these are most often used in a
complex predicate construction with an auxiliary verb to- ‘do,’ as in example (1):

(1) Aing to-wangka-k.
bite.BT do-NFUT.SG-3SG
‘Tt will bite.” [Lit.: ‘It will do biting.’]

The adult way of expressing ‘it will bite’ requires the speaker to indicate, through an
obligatory prefix on ‘bite,’ the person and number of the bitten argument, as in (2):

(2) Ge-i-wangka-k.
2SG.0-bite-NFUT.SG-3SG
‘It will bite you.’

At least two baby-talk forms do not have direct adult counterparts. When something
is dangerous to touch, adults tell children ding! This looks like the form of the verb di-
‘burn’ that occurs in multi-verb predicates, di-ng. But in CDS, ding! is used for both
very hot things and for things that could be otherwise harmful—such as stinging tree
leaves (here, this appears similar to Huli; Goldman, 1986, p. 200 [1.6, 1.8]). Such a
warning is not used with adults. Also, the widely used baby-talk dada ‘sibling’ is used
for both same- and different-sex siblings, but in non-baby-talk, the terms naat ‘differ-
ent-sex sibling,” oruk ‘brother of male,” and daa ‘sister of female’ are used. There is a
rare non-baby-talk form dat ‘sibling,’ attested in one song, but this is not used in eve-
ryday parlance.

Children learning Nungon vary in their own use of baby-talk verbs (Sarvasy, 2023b;
this remains to be investigated for baby-talk nouns). The child TO produced 1-4 to-
kens of baby-talk verbs in each 1-hour recording session from age 2;3 through 2;7 (she
was recorded for 1 hour per month), while the child AB produced only two baby-talk
verb tokens in this period with a similar recording schedule of 1 hour per month, and
only in one of his five recording sessions at these ages. The child MK produced only
one baby-talk verb token across all 15 1-hour recording sessions she participated in
from age 2;4 through 2;7, and the child MF produced no baby-talk verb tokens in any
of her six recording sessions at 2;4 and 2;5 (Sarvasy, 2023b).

This variation possibly relates to variation in use of baby-talk forms in Nungon CDS,
illustrated in Table 9 (verbs) and Table 10 (nouns).
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Table 9. Baby-talk verb and adult counterpart token counts (adult form token counts
in parentheses) in Nungon CDS

aing toik  purik  hoit ado pait dai ding

Child, age Parent ‘bite’ ‘arrange’ ‘turn’ ‘grab’ ‘sit ‘fight’ ‘sleep’ ‘burn’

(# of sessions) (adult (adult (adult (adult (adult (adult (adult (adult
yii-)  towi-) iwan-) honggit) amok) emo-)  duo-) di-)

TO, 2;4 mother 1(2) 0(1) 2(0) 2(3) 0(0) 0(0) 1(0) 0(0)

TO, 2;4 father 1(1) 0(2 0(1) 115 0(2) 0(0) 3(0) 0(0)

TO, 2;5 mother 2(0) 0(0) 0(0) 4(1) 3(2) 0(0) 1(0) 0(0)

TO, 2;6 mother 0(0) 0(0) 1(0) 3(1) 0(2 0(0) 0(0) 0(0)

TO, 2;7 mother 2 (0) 0(2) 3(1) 4(3) 1(4) 1(00) 0(0) 0(0)
AB2;4-2;7 (4sess.) father,mother 0(3) 0(14) 0(1) 0(13) 0(0) 0(1) 1(7) 0(1)
MK 2;4-2;7 (15sess.) father,mother 0(39) 0(30) 0(22) 3(144) 0(27) 0() 0(25 0(5
MF 2;4-2;5 (6 sess.) father 0(23) 0(24) 0(5) 0(47) 0(26) 0 2249 o0(D

Table 9 shows the distributions of the eight baby-talk verbs from Table 8 in Nungon
CDS to four children aged 2;4-2;7 (just 2;4-2;5 for MF); note that two of the verbs do
not occur in CDS in this sample at all. The child TO’s parents produce a range of baby-
talk verb types, and multiple tokens, in each recording session at 2;4, 2,5, 2;6, and 2;7
(in the table, there is just one 1-hour session at each age; the mother’s and father’s
tokens are separated for the session at 2;4, but this was a single session in which both
parents featured). This contrasts greatly with AB’s, MK’s, and MF’s parents when
those children were of the same age; for these children, multiple sessions are repre-
sented within a single row in the table, since there are so few tokens of baby-talk verbs
in these parents’ CDS. (MF and MK are from a 2019 study with dense recording proto-
cols, so these children were generally recorded for four 1-hour sessions during 1 week
each month; at 2;6, MK was recorded for only three 1-hour sessions, and MF was rec-
orded for only two sessions at age 2;5.)

While TO’s parents produce at least one token of all forms except toik and ding in these
sessions, the parents of AB, MK and MF are attested as producing tokens of only two
different forms during this period: hoit and dai. Yet this is clearly not an artefact of
the conversational content: parents of all three children produced the adult counter-
parts to all baby-talk verbs with generally robust token numbers except pait ‘fight’ in
the speech of the parents of MK and MF

Similarly, TO’s parents produced more baby-talk noun tokens than the other three
children’s parents in the same period, as seen in Table 10. Here, the nouns nauk ‘wa-
ter,” buu ‘airplane,’ nana ‘food,” and dada ‘sibling’ are counted in CDS per session (for
TO) and across multiple sessions in the study period (AB, MF, and MK). TO’s parents
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produce these multiple times per session, and in general, with higher frequency than
the baby-talk verbs in Table 9.

Table 10. Baby-talk noun and adult counterpart token counts (adult form token
counts in parentheses) in Nungon CDS

. . nauk ‘water’ buu ‘airplane’ nana ‘food’ dada ‘sibling’
Child, age (# of sessions) Parent (adult yamuk) (adult balus) (adult tanak) (e;dult: naat,
aa, oruk)
TO, 2;4 mother 3(6) 3(6) 10 (8) 12 (0)
TO, 2;4 father 0(2) 1(5) 2 (0) 6 (0)
TO, 2;5 mother 2(2) 6 (12) 9(0) 12 (0)
TO, 2;6 mother 0(4) 2 (0) 2(0) 1(1)
TO, 2;7 mother 10 (0) 12 (17) 0(2) 7 (4)
AB, 2;4-2;7 (4sessions) father, mother 0 (36) 1(5) 0(1) 10 (20)
MK, 2;4-2;7 (15sessions) father, mother 0 (136) 0 (108) 1(84) 3(7)
MF, 2;4-2;5 (6 sessions) father 0 (21) 0(11) 0 (20) 16 (3)

In Table 10, baby-talk noun tokens are consistently present in CDS to TO between 2;4
and 2;7. In contrast, the other parents produce only one baby-talk token of buu ‘air-
plane’ and one of nana ‘food’ in the study period, with 0 tokens of nauk, but they all
produce more tokens of the endearing kin term dada ‘sibling’ than of these other
nouns. This is clearly not because they never speak of water, airplanes, or food, as
indicated through the token numbers for the adult counterparts to these nouns (Table
10). It appears that the kin baby-talk term dada either features more heavily and
widely in use in CDS than the three inanimate nouns in Table 10, and/or its use per-
sists in CDS even when parents have stopped using baby-talk terms for inanimate ob-
jects and substances. The prevalent use of baby-talk dada ‘sibling’ is likely related to
the affective implications of its use to refer to a relationship between children (remi-
niscent of Schieffelin’s discussion of the importance of a particular sibling relation-
ship for Kaluli children; Schieffelin, 1990).

Finally, Tables 9 and 10 show that even parents who use baby-talk verbs and nouns
relatively frequently, like TO’s parents, do not use these in CDS to the exclusion of
adult counterparts: TO’s parents generally use a combination of baby-talk terms and
the adult counterparts in a single session.

Lexicon Comparative Summary
The new data we presented in this section show that Ku Waru CDS and Nungon CDS

involve the use of special baby-talk lexical items that are recognized as such by speak-
ers, but that distribution of these items in child-caregiver interaction corpora is
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mixed. We further showed that: a) for Ku Waru, at least, there is high variability in
the baby-talk terms listed by individual parents, and b) for Nungon, at least, variation
in degree of use of particular baby-talk verbs and nouns is not an artefact of conver-
sation topic.

Morphosyntax

Cross-linguistically, utterances in CDS are expected to feature fewer errors and to be
shorter and simpler than in ADS, although fine-tuning of complexity and length to
children’s abilities is also attested (Snow, 1995; Soderstrom, 2007). Only rarely is CDS
reported to involve caregiver production of morphological forms that would be unac-
ceptable in ADS. For instance, an Inuktitut CDS sample involved a relatively small
percentage of verbs (10%) and nouns (20%) that bore no affixes; in Inuktitut ADS, all
verbs and nouns always bear affixes (Crago & Allen, 1997). Here, we first focus on
evidence for and against morphosyntactic fine-tuning in Ku Waru and Nungon CDS,
and then on morphological and syntactic structures that would be unacceptable in
ADS but are used in CDS in these languages.

Fine-Tuning: Clause Chaining and Multi-Verb Predicates in CDS

In the first areas of morphosyntax considered here, clause chaining and multi-verb
predicates, we consider whether there is evidence for fine-tuning of morphosyntactic
complexity in Ku Waru and Nungon CDS to children as they develop.

Papuan languages like Ku Waru and Nungon are known for a special sentence type
that is not present in the grammars of Western European languages: clause chains
(Sarvasy, 2024, forthcoming; Sarvasy & Aikhenvald, 2024a, 2024b). In a clause chain,
one or more clauses with verbal predicates that are under-specified for, usually, tense
and often other grammatical categories, combine with a single clause, usually the
last, of which the verbal predicate bears full specification for all the grammatical cat-
egories marked on the verbs of independent clauses in the language. A Ku Waru
clause chain is provided in (3).

(3) olyo med maket-ma-nga pu-p kalyip baim te-p
1pL down.there market-PL-GEN go-NF.1 peanut buy do-NF.1
no-b pilawa lyi-p no-b pu-mulu
eat-NF.1 ~ flour.balls get-NF.1 eat-NF.1 go-FUT.1PL
‘We’ll go down to the markets and buy peanuts and eat them and get
some flour balls and eat them and then we’ll go.” [Lit.: ‘As for us, going
down to the markets, buying peanuts, eating (them), getting flour balls,
eating (them), we will go (away again).’] (Rumsey et al., 2020, p. 4)
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Example (3) is a clause chain sentence containing six clauses (in this clause chain,
three of the clauses, no-b, no-b, and pu-mulu, comprise just a verbal predicate, with no
explicit arguments). All of the clauses except the last one have a verbal predicate that
lacks tense and subject number marking and bears only the first-person “non-final”
verb suffix -p/-b. Only the last clause, pu-mulu ‘we will go,” could function as an inde-
pendent clause; pu-mulu bears inflection for future tense and for plural number as
well as first person; these categories are understood to apply to the entire preceding
clause chain.

In both Ku Waru and Nungon, clause chains contain a further fascinating feature:
“switch-reference marking” (Haiman & Munro, 1983). With switch-reference mark-
ing, the non-final (also called “medial”) verbal predicates in clause chains must be
marked in a binary fashion according to whether the subject of the upcoming clause
will be co-referential with the subject of the present clause, or not. This is illustrated
in (4a) and (4b), two short Nungon clause chains addressed to TO, 2;7:

(4a) o  babiya-ya ngo to-nga babiya bog-in
CONJ book-23G.P0Ss PROX SG.0.take-Mv.SS book  house-LOC
ong-i-roc-ma ngo.
gO-IRR-2SG-RF  PROX
‘And taking this book of yours, you will go to school, here.’
(Mother to TO, 2;7, activity: teasing)

(4b) ogo nungon na-una aa-ha-rok?
SAME.LEVEL.NEAR what eat-DS.3SG  see-PRES.SG-2SG
‘Over there, it having eaten what, do you see it?’
(Mother to TO, 2;7, activity: looking at a picturebook)

Both (4a) and (4b) are minimal clause chains of just two clauses: the non-final clause
with verbal predicate that lacks tense marking, and the final clause with verbal pred-
icate bearing full specification for tense and subject information. But the verbal pred-
icate of the non-final clause in (4a), to-nga, is marked for “same-subject,” since its (un-
stated) subject, 2sG, is shared by the following, final clause. In contrast, the verbal
predicate of the non-final clause in (4b), na-una, is marked for “different-subject,”
since its (unstated) subject (a crocodile pictured in a book) differs from the subject of
the following clause, 2SG.

We are beginning to know more about how clause chaining features in CDS in lan-
guages that have this sentence type (Sarvasy & Choi, 2020a, 2020b), and data from Ku
Waru and Nungon have played a central role in this recent expansion in knowledge,
along with Japanese (Clancy, 2020, 2024), Korean (Choi, 2020, forthcoming; Sarvasy &
Choi, 2024), and Turkish (Aksu-Koc & Ogel-Balaban, 2020, 2024). Clause chains are
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robustly present in CDS, like discourse more generally, in clause chaining languages;
in Korean and Nungon CDS, for instance, the non-final clause types used in clause
chains are consistently more frequent than other non-independent clause types, like
relative or complement clauses (Sarvasy & Choi, 2024).

Clause chains contain multiple verbs, and these are predicates of different clauses
within the chains, hence clause chains are complex, multi-clause sentences. Another
type of complex morphosyntactic structure involving multiple verbs that is common
in languages of PNG involves a single clause with a complex predicate. This is the
multi-verb predicate, which encompasses both the more narrowly defined “serial
verb construction,” which cannot contain any markers of dependence on the verbs in
it (Aikhenvald, 2018) and, more broadly, any predicate type that contains more than
one verb (Sarvasy, 2021a). The acquisition of multi-verb predicates is under-studied
(Sarvasy, 2021b), and highly language-specific, but there is some evidence from Nun-
gon that children’s expansion of use of multi-verb predicates corresponds to an ex-
pansion in use of clause chains (Sarvasy, 2021). In the remainder of this section, we
consider whether CDS in Ku Waru and Nungon shows evidence of age-related fine-
tuning in terms of morphosyntactic complexity.

Clause Chaining in Ku Waru CDS

Rumsey et al. (2020) is a detailed study of early clause chains in Ku Waru children’s
speech from age 1;8 to 4;11. In a corpus of 32,760 reviewed utterances from those
samples, we found that two-clause chains first appear in the data from the four target
children between the ages of 1;9 and 2;10. Philip produces his first two-clause chains
at 2;07, and Jacklyn at 2;10. Across the samples including all four target children,
three-clause chains first appear between 2;11 and 3;3; four-clause ones at 3;10 (from
Philip, the only child in sample older than 3;08); and five-clause chains at 4;07 (from
Philip). For the two children for whom we have data beyond the age of 3:00, Jacklyn
and Philip, there is a turning point at around that age (2;10 for Jacklyn and 3;0 for
Philip), after which there at are least some child-produced clause chains in every ses-
sion; clause chains occur in 23% of Jacklyn’s verb-bearing utterances by 3;3 and in
19% of Philip’s by 3;6.

To investigate the extent of fine-tuning of clause chains in Ku Waru caregivers’ CDS
with reference to that corpus, we counted clause chains in both child and adult speech
and tabulated the incidence of clause chains of various lengths in the speech of care-
givers to Philip at six ages between 2;5 and 4;9 and to Jacklyn at five ages between 2;8
and 3;4, and compared it to those of the children at the same sessions.
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Table 11. Incidence and length of clause chains in samples from two Ku Waru
speaking children and their caregivers

A
Numberof = Average Number of verage
Longest . length of e
clause length of . clause chains ) Caregivers
. . . clause chain clause chains
Child  Age chains clause chains addressed to longest
produced by . addressed to .
produced by produced by ) child by ) clause chain
) ) child ) child by
child child caregivers )
caregivers
Philip 2;05 0 NA NA 117 2.28 4
2;11 0 NA NA 98 2.27 4
3;05 19 2.00 2 85 2.31 5
3;10 49 2.20 4 96 2.36 5
4;03 55 2.07 3 131 2.39 6
4;09 96 2.17 4 133 2.33 6
Jacklyn  2;08 0 NA NA 41 2.07 3
2;11 21 2.10 3 64 2.16 4
3;01 22 2.09 3 47 2.23 6
3;02 18 2.00 2 32 2.19 4
3;04 8 2.13 3 22 2.09 3

With respect to the numbers of clause chains per session, Table 11 shows little evi-
dence for fine-tuning by the caregivers of either child. Philip’s caregivers use large
numbers of them in the 2;05 and 2;11 sessions, where Philip uses none. In the 3;05
and 3;10 sessions the caregivers use slightly fewer clause chains than they did at 2;11,
while Philip’s usage climbs markedly, from 19 to 49. Between 4;03 and 4;09 it increases
by another 57%, while the caregivers’ increases by only 1.2%. The average and maxi-
mum lengths of clause chains used by Philip’s caregivers show a smoother rise across
the sample period than do clause chain counts. In that respect, they resemble the rise
in Philip’s numbers of chains, but not the average and maximum lengths of his clause
chains, which show more erratic developmental trajectories.

It is harder to find evidence of fine-tuning as related to clause chaining in CDS by
Jacklyn’s caregivers, probably because of the much smaller period for which data are
available. Table 11 shows that Jacklyn’s caregivers produce fewer clause chains per
session than Philip’s; we attribute this to two factors. First, the interactional style used
by the caregivers in these sessions tends to involve firing simple, non-clause chain,
questions at the child, and second, use of Tok Pisin (a non-clause chaining language)
by both caregivers and the child is much higher in Jacklyn’s sessions in general than
in Philip’s sessions (Rumsey, 2014); use of the non-clause chaining Tok Pisin could
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“prime” discourse participants to use fewer or shorter clause chains in their Ku Waru
utterances.

Based on the same samples that are drawn on in the above discussion of frequency
and length of clause chains, Rumsey et al. (2020, pp. 20-26) found little age-based
structural simplification of clause chains in CDS in three other respects:

1) in the kinds of clauses used by the adults vs. children;

2) in the complexity of event structure within the clause chains;

3) in the incidence of a certain optional morphological simplification of medial verbs.

Note, however, that all of these findings pertain to interactions with children of 2;5
and above. Further work would be required in order to determine the extent to which
they are valid for interactions with younger children.

Clause Chaining in Nungon CDS

Like Ku Waru, Nungon features clause chaining, but with two main differences: for-
mal and distributional. First, Nungon medial verbs are formally simpler than Ku
Waru medial verbs, in that they do not indicate temporal simultaneity or sequential-
ity. Second, in terms of switch-reference marking, Nungon discourse involves
roughly equal proportions of same-subject (4a) and different-subject (4b) medial
verbs, while Ku Waru discourse shows a strong preference for only same-subject me-
dial verbs (as in example (3); Rumsey et al., 2020; Sarvasy, 2020). This distributional
difference bears out in the proportions of same- and different-subject-marked medial
verbs in Ku Waru and Nungon CDS, and is reflected in a major difference in the de-
velopment of different-subject marking among children learning Ku Waru and Nun-
gon: Ku Waru-speaking children experience a major delay before producing clause
chains with different subjects, while Nungon-speaking children do not (Sarvasy, 2020;
Sarvasy & Choi, 2020b, 2024).

For Nungon, the question of whether parents fine-tune their clause chaining to their
children’s development was investigated in a somewhat different way from Ku Waru
(see previous section), in that clause chain length in Nungon CDS was not directly
investigated. Sarvasy (2020) simply quantified the proportion of a speaker’s total verbs
per recording session that were medial (non-final) verbs. This was assessed for three
children, Abraham, Niumen, and TO, and three of their parents: Niumen’s mother,
and TO’s father and mother. A higher proportion of medial verbs suggests longer
and/or more frequent clause chains. Results are shown in Figure 4.
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Figure 4. Percentage of total verb tokens per session that were medial verbs, per
speaker, Nungon sessions (Sarvasy, 2020, p. 9).

Figure 4 shows that from the earliest developmental stages for which we have Nungon
CDS data—2;01 for TO’s parents and 2;10 for Niumen’s mother—medial verbs are pre-
sent in the parents’ CDS.

Both parents of TO show an increase in proportional use of medial verbs (relative to
total verbs) from when TO is 36 months old (3;00), which is around the age (starting
at 35 months) when TO herself begins to show a steeper increasing trend in medial
verb proportions; this could be related to fine-tuning of parental speech. Similarly,
Niumen’s mother’s proportional medial verb use shows an overall increasing trend
from 2;11 through 3;3. (Niumen’s session at 2;10 may be considered an outlier, as the
first session of the longitudinal study for him and his mother, involving less speech
overall from Niumen’s mother than the other sessions, and involving the presence of
additional interviewers, including Sarvasy, unlike other sessions.) Niumen’s mother
shows her highest proportion of medial verbs in the final session at 3;3. Although Ni-
umen’s medial verb proportions do not climb as steadily upward as TO’s, his three
highest medial verb proportions occur in the last three sessions of the study period.

In sum, Nungon parental proportional use of medial verbs appears to broadly keep

pace with children’s use, in a kind of fine-tuning. For TO, there is an extended period
between 2;1 and 3;00 during which the proportional use of medial verbs by both TO
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and her parents stays relatively low and stable. We have no data on Niumen or his
mother’s productions before 2;10, but overall, both his and his mother’s proportional
medial verb use show generally increasing trends from 2;11 on. Parents thus appear
to be tailoring their speech, in terms of the use of medial verbs, at least, to the per-
ceived communicative abilities of their children. As seen in Sarvasy (2020), these two
children show increases in clause chain numbers and number of clauses per chain by
around 3;1, so it makes sense that their medial verb proportions increase around this
age (since clause chains contain minimally one medial verb).

Multi-Verb Predicates in Nungon CDS

Nungon features multi-verb predicates (or multi-verb constructions, MVCs): serial
verb-like constructions in which multiple verb roots, sometimes bearing dependent
suffixes, combine in a single predicate. These differ from clause chains, in which me-
dial verbs serve as predicates of separate clauses. (In Ku Waru, there is no morpho-
logical difference between medial verbs and the verbs used in MVCs; Rumsey et al.,
2020; in Nungon, there is a clear morphological difference.)

Sarvasy (2021) examined MVCs in the speech of Niumen (called NN there) and TO,
and their parents. There, the overall frequency of MVCs was assessed through the
ratio of MVCs to total utterances. Results are in Figure 5.
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Figure 5. Multi-verb predicates per utterance, by speaker (Sarvasy, 2021, p. 494).
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Sarvasy (2021) interpreted Figure 5 to suggest a maintenance in parental MVC propor-
tions while the children produce relatively few MVCs themselves (through about age
2;10), then a jump in adult use of MVCs around age 2;11 and continuing increasing
trend thereafter. If true, this would fit with the finding above (interpretation of Figure
4, medial verb proportions results) that parents’ clause chaining stays at a relatively
steady level until about age three, when children’s clause chain production acceler-
ates; then there is a jump in parental clause chain production as well, and ongoing
increasing trend.

Special Alterations to CDS

Although baby-talk lexicons are widespread, it is thought to be relatively rare for CDS
to contain morphosyntactic structures that are unacceptable in ADS. But this is evi-
dent in two areas of Ku Waru and Nungon CDS: a special baby-talk form of the erga-
tive case suffix in Ku Waru CDS, and a special morphosyntactic expansion of simplex
sentences in Nungon CDS.

The Ku Waru CDS Ergative Marker Form

As in many of the world’s languages (Dixon, 1979), Ku Waru grammar treats the sub-
jects of transitive verbs differently from those of intransitive verbs. Transitive verb
subjects receive an ergative case suffix -ni/-n, under certain circumstances (for the
relevant conditioning factors, see Rumsey, 2010). This marking is seen in (5):

(5) Abak-n marasin tu-ru-m
man’s.name-ERG fertilizer hit/do-RP-3SG
‘Abak pumped the fertilizer.’

In a study based on two of the same longitudinal runs as for the clause chain study
discussed above, Rumsey (in Rumsey et al., 2013) found that ergative marking was
first attested from one of the children, Jesi, at 1;10 and at 2;4 for the other, Enita, but
that there were very few instances of it until 2;5 for Jesi and 2;9 for Enita. Despite the
children’s sparse production of ergative marking early on, their caregivers invariably
include ergative marking where appropriate from the earliest speech samples for the
children (1;9 for Jesi and 1;8 for Enita), at about the same rate as in their ADS.

However, among the ergative-marked tokens in Ku Waru child speech and CDS are
some that use a distinct baby-talk form of the ergative marker: -na/-ne. An example
from CDS is (6), spoken by John Onga to his son Jesi at the age of 3;11.

(6) Alan-nga redi-na ung nyi-kim

Alan-GEN  radio-ERG words/talk say-PPR-3SG
‘Alan’s radio is talking.’
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If this were produced in ADS, the ergative marker on redi ‘radio’ would take the form
-n. In our samples, Jesi and Enita use both the -na/-ne variant and the -ni/-n one, with
a preponderance of the latter, from the earliest stage at which they used any ergative
marking.* Their caregivers also use mainly the -ni/-n variant in their CDS, with occa-
sional instances of -na/-ne, as in (6).

Nungon CDS Morphosyntactic Expansions

Nungon speakers have been shown to use a special morphosyntactic expansion con-
struction in CDS to small children by which any lexical verb (e.g., ‘die’) can be used in
nominalized form with the verb to- ‘do’ as auxiliary (e.g., ‘do dying’), in a way that is
never done by adults in ADS. This “nominalization plus do auxiliary” construction was
discussed initially for just TO’s parents in Sarvasy (2019) and then established as a
community-wide practice in Sarvasy (2023b). It is illustrated in (7):

(7) Father: Obo-k to-wangka-k; na-mo-k to-i.
break-NMzZ do-NFUT.SG-3sG  1SG.O-give-NMZ  do-IMP.2SG
‘It will do breaking; do giving it to me.” (AB 1;5; Sarvasy, 2023b)

In (7), the verbs obo- ‘break’ and na-mo- ‘give me’ are nominalized through the addition
of an uninflecting -k to the verb root; they form a complex predicate with the verb to-
‘do,” which carries the tense, mood, and subject person/number inflections for the
whole predicate. In standard Nungon ADS, this would never be expressed in this way;
rather, the two lexical verbs would inflect directly, as:

(8) Obo-wangka-k; na-mo-hi.
break-NFUT.SG-3SG ~ 1SG.O-give-IMP.2SG
‘It will break; give it to me.’

The special CDS nominalization with ‘do’ auxiliary construction appears to be heavily
present in the CDS of some parents to children in their second year of life, and is
largely phased out in CDS by about 3;3. For instance, one parent uses this more than
normal inflected verbs when his child is 1;5, but by the time that child is 2;3, the father
uses almost all normal inflected verbs (Sarvasy, 2023b).

Some children may seize on the nominalized verb forms used in this construction and
then use them as an optional “default” verb form; this was the case for TO (described
in Sarvasy, 2019), but not for three other children studied in the same age range (Sar-
vasy, 2023b).

* For the precise figures see Rumsey et al. (2013, p. 157).
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Nungon verbs have dozens of inflectional forms, depending on tense (there are five
grammatical tenses), mood, modality, and subject person/number (including singu-
lar, dual, and plural number values). Beyond this, verbs belong to seven different
classes, based on the forms of the inflectional suffixes used with them. Class mem-
bership is lexically determined: it cannot be predicted on the basis of phonological
characteristics of the verb roots. This makes for much morphological complexity for
the child to master.

When a verb is nominalized, this simplifies things in two ways: first, some verb clas-
ses share a nominalizing suffix, such that there are fewer nominalizing suffixes than
verb classes (and consonant-final verb roots do not receive any suffix to function as
nominalized). Second, nominalized verbs do not inflect for tense, mood, modality, or
subject person/number; they bear an unchanging nominalizing suffix. The Nungon
CDS nominalization plus ‘do’ auxiliary thus could be argued to scaffold child learning
by presenting children with just one verb’s set of inflections to learn (the verb to- ‘do’)
first, while other verbs are packaged as simple nominalizations. But all parents ob-
served thus far use this construction alongside directly inflected verbs; the questions
of how and when they choose to use the nominalization plus ‘do’ auxiliary construc-
tion, and at what point their speech illustrates the full range of inflectional possibili-
ties for all verb classes, remain open for further study.

Morphosyntax Comparative Summary

We found some evidence of fine-tuning of morphosyntactic complexity in Ku Waru
and Nungon CDS. For instance, in Ku Waru, there is a slight increase in overall clause
chain length in CDS to older children, and the proportion of all clauses that are
chained is greater in ADS than in CDS in general, suggesting that at some point adults
begin to address older children using more clause chains. In Nungon, adults begin to
use more chained clauses and more multi-verb predicates in speech to children from
about the age of 3;0, which is also when Nungon-speaking children begin to use longer
and more complex clause chains, and more multi-verb predicates.

Both languages have a morphosyntactic CDS feature that is unacceptable in ADS. In
Ku Waru CDS, there is a special baby-talk form of the ergative suffix, while in Nungon
CDS, parents optionally expand simplex predicates into more morphosyntactically
complex auxiliary constructions.

Discussion

We organize our discussion here according to the four areas of language presented
above.
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Prosody

Our prosodic analysis of CDS in Ku Waru and Nungon compared the mean pitch and
the pitch range with the ADS equivalents in both languages. The Nungon data in-
volved children aged 2;2-3;10, while the children in the Ku Waru dataset were aged
2;4-3;3 at the time of recording. In the Nungon dataset, and for one speaker of Ku
Waru (addressing a child aged 2;4), the mean pitch of CDS was found to be signifi-
cantly higher than that of ADS. These results are in line with the widely reported
cross-linguistic tendency for higher pitch in CDS, reported without measurements for
Huli CDS (Goldman, 1986) and attested but without statistical significance for Qaqget
CDS (Frye, 2022). While two Ku Waru speakers showed no significant mean pitch dif-
ference between ADS and CDS in the analyzed dataset, their highest-pitched utter-
ances all occurred in CDS, not ADS. For Kaluli, Schieffelin (1990, pp. 102-106, 108-
110) remarks on the use of higher pitch and “exaggerated intonation and descent in
melody” in playful interaction between an older sibling and a younger one, and in
“teasing” between a mother and child, but does not explicitly link this to the child-
directed nature of the interactions.

We found a slight difference between Ku Waru and Nungon pitch range in CDS vs.
ADS. In Nungon, CDS pitch range was significantly greater than that of ADS across
sexes—a result that aligns with general CDS expectations (Soderstrom, 2007) and also
mirrors the findings reported for Qaqet (Frye, 2022). Ku Waru, on the other hand,
showed no significant difference in pitch range between ADS and CDS in the dataset.
As with mean pitch, however, the Ku Waru sampled utterances with the greatest pitch
ranges were all CDS, not ADS.

Phonology

In both Ku Waru and Nungon, adults optionally modify consonants in CDS. In both
languages, these modifications result in productions that resemble early child pro-
ductions. It seems clear that the adult modifications mimic child productions, rather
than the other way around. For Ku Waru, for instance, children consistently have dif-
ficulty producing palatal nasals and laterals and the velar lateral phoneme until about
age 2;6 or older (much older for the velar lateral), and so CDS optionally involves the
replacement of these sounds with their alveolar equivalents, as occurs in children’s
speech. Children learning Ku Waru also produce an alveolar /1/ or /t/ instead of /r/ and
sometimes replace velar stops with alveolar ones, as adults occasionally do in Ku
Waru CDS. In Nungon CDS, there are fewer documented consonant alterations than
in Ku Waru: the prominent ones discussed in this paper are the replacement of /r/
with /1/ or the glide /y/, and the replacement of word-final /k/ with a glottal stop. It is
noteworthy that CDS in both Ku Waru and Nungon involve the production of conso-
nant segments that are not part of the adult phoneme inventory yet are associated
with early child speech production. These are the alveolar /1/ in Ku Waru (except in
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words derived from Tok Pisin); and the /1/, glottal stop, and (word-initial) voiced velar
fricative in the Towet dialect of Nungon.

We can draw a distinction between the phenomenon of optional systematic conso-
nant alteration, and that of extra-phonemic sounds that obligatorily occur in just a
particular baby-talk lexical item. The first type covers all the alterations described for
Ku Waru CDS (and CS), and the general replacement of /r/ and word-final /k/ in Towet
Nungon CDS. Such generalized replacements are also reported for CDS in the Papuan
language Duna (Duna-Bogaia; San Roque & Schieffelin, forthcoming). In contrast, just
the Towet Nungon baby-talk word for ‘pitpit’ begins with a voiced velar fricative,
which is not a true phoneme of adult Nungon. This is not a widespread feature of
Nungon CDS: it is confined to this baby-talk lexical item. Similarly, just one baby-talk
lexical item in the East Sepik language Manambu begins with a sound that is extra-
phonemic for adults: a bilabial trill (Aikhenvald, 2008, p. 44).

We have not yet studied the acoustics of vowels in Ku Waru ADS or CDS. The Nungon
CDS vowel triangle has an equivalent size to that of Nungon ADS in adult dyadic con-
versation, so there is no evidence of vowel hyper-articulation in Nungon CDS. But
vowel durations are overall longer in Nungon CDS to 2-year-olds than 3-year-olds, as
is found in CDS in many other languages (Soderstrom, 2007).

Lexicon

Ku Waru and Nungon speakers have acknowledged widely used sets of “baby-talk”
lexical items, like speakers of the Papuan languages Huli (Goldman, 1986), Mali (Bain-
ing; Stebbins, 2011, pp. 28-29), and Manambu (Aikhenvald, 2008, pp. 44, 138). Ku
Waru and Nungon baby-talk terms include some with transparent origins, arising
through: (a) modification of adult forms (as in only a small minority of Huli baby-talk
forms; Goldman 1986, pp. 199-200), (b) onomatopoeia, or (c) borrowing from Tok
Pisin (which, as in Manambu, is seen as an “easy” language for children; Aikhenvald,
2008, pp- 615, 617, possibly boding ill for local language maintenance). Multiple forms
in both Ku Waru and Nungon also exhibit “full lexical replacement” (like most Huli
baby-talk words; Goldman, 1986, p. 199), showing no relation to the counterpart adult
form, or having no single-word adult counterpart. We have no ready explanation for
why the two languages, possibly related only in the deep past, share a baby-talk term
for ‘kiss’: nunu.

We presented new data on baby-talk lexical items for both Ku Waru and Nungon that
go beyond general word lists to examine corpus distributions and individual varia-
tion. For Ku Waru, the 11 adults consulted by John Onga agreed that Ku Waru speak-
ers use baby-talk lexical items, but when asked to list these, their lists diverged to a
large degree. Further, the most commonly cited baby-talk words were not necessarily
the ones used most commonly in CDS in the Ku Waru child-caregiver speech corpus.
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For Nungon, child-caregiver pairings differed in the frequencies of baby-talk lexical
items for the age range 2;4-2;7. For both baby-talk nouns and verbs, we used compar-
ative counts of adult and baby-talk lexical counterparts to show that such differences
were not an artefact of conversation topic. Further, caregivers who did use baby-talk
terms tended to use both the baby-talk terms and their adult counterparts in CDS in
the same sessions.

Our findings on the existence, local awareness of, and widespread use of baby-talk
lexical items in Ku Waru and Nungon CDS diverge from what has been reported for
Kaluli (Schieffelin, 1990) and Qaget (where adults interviewed in Tok Pisin provided
just three examples of Qaqet baby-talk lexical items, despite the more robust use of
baby-talk lexical items in closely-related Mali; Frye, 2022, pp. 149-150; Stebbins, 2011,
pp- 28-29). But the evidence given against baby-talk lexicons for Kaluli seems to stem
mainly from adult responses to questioning, while for Qaget, Frye relies on the occur-
rence of baby-talk forms in retellings of the silent “Pear Story” video (Chafe, 1980),
rather than in naturalistic corpus data. Cross-linguistically, Pear Story retellings are
not known for containing baby-talk terms or being emblematic of CDS styles, so it is
possible that the failure to produce baby-talk terms here is an artefact of the study
design.

Morphosyntax

Our discussion of Ku Waru and Nungon morphosyntax focused on two areas: fine-
tuning of morphosyntactic complexity to children’s developmental stages, and non-
ADS-like structures. The aspect of morphosyntax that we discussed for both lan-
guages was clause chaining—a type of complex sentence with one or more non-em-
bedded dependent clauses that is widespread in Papuan languages. Ku Waru and
Nungon CDS show similarities and differences in clause chaining. In both, clause
chains are present in CDS from the earliest sampled children’s ages, and in the chil-
dren’s speech between 2;0 and 3;0, albeit in much lower proportions. In both Ku Waru
and Nungon there is a turning point at around 3;0, after which the children’s clause
chains become more frequent. But ADS differs across the two studies in that in Nun-
gon the children’s turning point coincides with an increase in the proportion of clause
chains in the parents’ ADS, which has the effect of keeping it higher than the chil-
dren’s, whereas in Ku Waru CDS the proportion of clause chains is already high by 2;5
and does not show a noticeable increase thereafter. Nungon multi-verb constructions
(MVCs) in child speech and CDS show a similar pattern, with increases in both from
about 2;11.
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The apparent Nungon fine-tuning in number of clause chains in CDS versus the lesser
degree of it in Ku Waru CDS is consistent with another aspect of our findings concern-
ing Ku Waru CDS after 2;5: its low degree of child-age-based structural simplification
of CDS with respect to clause type, event structure, and morphology.

The last two areas of morphosyntax that we examined show a further contrast be-
tween Ku Waru and Nungon CDS, in the extent to which CDS utterances comprise
acceptable ADS-like utterances. Ku Waru adults consistently use well-formed, adult-
like utterances with regard to ergative marking: there is no indication that they some-
times omit ergative marking, even in CDS to children who do not yet use ergative
marking reliably. But they do sometimes use a distinct baby-talk form of the ergative
marker in the same environments where they use the adult form in their ADS. Nun-
gon adults do something that is cross-linguistically unusual (or at least poorly at-
tested): (a) they optionally produce longer and more syntactically complex utterances
in CDS than in the ADS counterparts, bucking expectations that CDS utilize shorter
and syntactically simpler sentences than ADS (Soderstrom, 2007), and (b) further,
these expanded CDS utterances, while not strictly “ungrammatical,” are nonsensical
and unattested in ADS. Here, Nungon CDS appears to sacrifice brevity and syntactic
simplicity for the sake of morphological simplicity.

Conclusion

We have shown that speech directed to toddlers and preschool-aged children in Ku
Waru and Nungon can have special qualities, different from those of conversational
ADS, in multiple linguistic domains. It is important to remember that the features we
describe have variable distributions within and across speakers at any given time
point. Overall, the possible modifications available for CDS in both languages consti-
tute less a coherent “register” that speakers may slip into or out of, but more a menu
of optional features, some apparently binary and some measured in terms of degree,
which may be applied in conjunction with each other or separately, and which adults
often apply variably within a single recording session. Our data thus confirm earlier
researchers’ doubts about the notion of “register” (see references in Weinstein & Bald-
win, 2024) while confirming the use of adjustments in CDS for two Papuan languages.
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PROX proximal

Q polar question

RF remote future

RP remote past

SG singular

Ss same-subject
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