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Abstract 

This thesis investigates the consequences of iconicity—a motivated mapping between 

form and meaning—for the phonological and semantic development of iconic words, 

through the lens of dialectal variation in the forms and meanings of ideophones in 

Japonic (Japanese, Ryukyuan). I use the term ideophone to refer to a lexical class of 

iconic words dedicated to the depiction of sensory phenomena. In Japanese, this class 

numbers well into the thousands, and includes ideophones mimicking sound 

(onomatopoeia), e.g. kokekkokoo ‘cock-a-doodle-doo’, as well as ideophones 

depicting movement (buruburu ‘wobbling’), shape (kunyakunya ‘twisting’), texture 

(nebaneba ‘sticky’), and even internal states (mukamuka ‘nauseous’, wakuwaku 

‘excited’) (Akita, 2017).  

The phonological and semantic development of ideophones is presumed to be 

shaped and constrained by their iconicity. For example, it has been noted that sound 

changes occurring regularly in the arbitrary lexicon are often absent in ideophones, 

presumably to conserve iconic mappings between form and meaning (e.g. Diffloth, 

1979). Similarly, the semantic development of ideophones is assumed to follow an 

implicational hierarchy with sound—the easiest domain to represent iconically in 

speech—as the first domain in which ideophones appear, followed by domains that 

are more difficult to represent iconically. Thus, we find languages whose ideophone 

systems are limited to the depiction of sound, and those whose ideophones depict a 

broader range of sensory perceptions in addition to sound, but we do not find 

languages that depict broader sensory perceptions without also depicting sound 

(Dingemanse, 2012). This thesis investigates these two ideas by using dialectal 

variation to explore the phonological and semantic development of ideophones in 

Japanese.  

The first part of the thesis compares the degree to which sound change has 

occurred between Japanese and two varieties of Ryukyuan (Miyako and Ishigaki) in 

the iconic versus the arbitrary lexicon (e.g. the iconic gunyagunya ‘mushy’ vs. the 

arbitrary juunan ‘pliable’). Taking Japanese as a baseline, I adopt a double-pronged 

approach to quantifying sound change. First, for Ryukyuan words with a Japanese 

cognate (N=330), string edit distances between cognates provide a measure of how 

much sound change has occurred in the cognate set. Second, for all words (N=404), I 
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developed a phonotactic deviation score, which is a measure of how much a Ryukyuan 

word differs from Japanese words in general, based on the number of deviations it 

makes from Japanese phonotactics. Both measures confirmed that the iconic words 

studied had undergone significantly less sound change than arbitrary words from the 

same semantic domains. However, onomatopoeia were more likely to incorporate new 

sounds and sound configurations than ideophones depicting inaudible phenomena. 

The directness of the iconic mapping in onomatopoeia means that when new sounds 

or sound configurations enter the language, these can be used in onomatopoeia with 

a transparent interpretation. On the other hand, less directly iconic mappings between 

sound and other sensory domains must be established through large sets of similar 

systematic correspondences, and thus it takes longer for sound changes to make their 

way into this part of the lexicon. This confirms that, compared to other vocabulary, the 

forms of ideophones are diachronically very stable, but with the insight that this is less 

likely to be the case for onomatopoeia.  

The second part of the thesis addresses the idea of an implicational hierarchy 

for the semantic development of ideophone systems, with a broader cross-linguistic 

sample than has been used in previous studies. Using this broader cross-linguistic 

sample, I formulate an implicational hierarchy SOUND < MOVEMENT < SHAPE < 

TEXTURE < OTHER SENSORY PERCEPTIONS, which says that languages develop 

ideophones first in the domain of sound, next in the domain of movement, third in the 

domain of shape, and fourth in the domain of texture, but that after this point their 

developmental trajectories may vary. This is illustrated by highlighting asymmetries in 

the cross-linguistic distribution of ideophones.  

Next, I investigate why the hierarchy should emerge in this way with a detailed 

analysis of Japanese and Ryukyuan ideophones elicited in response to sensory stimuli 

of varying modalities (including for e.g. sounds, movements, shapes, colours, textures, 

tastes, smells and stimuli representing internal perceptions such as pain and emotion). 

To introduce a diachronic perspective, the task was conducted in locations 

representing both the centre (Tokyo, Kyoto) and the furthest edges (Tohoku, Okinawa) 

of Japan, in order to contrast older forms and usages preserved in peripheral varieties 

with the newest forms and usages appearing in central varieties (Onishi, 2010). In total, 

data was collected from 80 participants representing seven major linguistic varieties: 

Eastern Japanese, Western Japanese, Tohoku Japanese, Amami Ryukyuan, Okinawa 
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Ryukyuan, Miyako Ryukyuan and Yaeyama Ryukyuan. More data was collected from 

speakers of Ryukyuan varieties, as these are highly endangered and their ideophone 

systems are not well described. Thus, this thesis also makes a small contribution to 

understanding differences between the ideophone systems of Japanese and 

Ryukyuan, and to the documentation of ideophones in these languages.  

The results of the stimuli task support the idea that domains appearing earlier 

in the hierarchy are easier to represent iconically, in that ideophones were elicited most 

frequently in these domains. This was further supported by the multisensory meanings 

of ideophones elicited, as ideophones in domains appearing later in the hierarchy often 

had related associations in domains appearing earlier in the hierarchy (e.g. ideophones 

elicited in response to textural stimuli were often onomatopoeic, mimicking the sound 

produced by the stimulus when touched). In contrast, ideophones from domains early 

in the hierarchy were more likely to be monosensory, meaning that they did not have 

any related associations in domains other than that of the stimulus which elicited them 

(e.g. ideophones elicited in response to auditory stimuli tended to depict sound without 

reference to any other sensory domain). This reinforces the idea that iconic mappings 

are formed more easily in domains from early in the hierarchy, since these are 

frequently recruited to depict domains appearing later in the hierarchy, whereas the 

reverse situation is much rarer. To explain this, I consider the relative iconicity of 

mappings from speech to domains appearing earlier or later in the hierarchy. 

Specifically, I argue that mappings to domains appearing early in the hierarchy are 

likely to exhibit a greater degree of iconicity than mappings to domains appearing later 

in the hierarchy. This is attributed to the iconic affordances of the acoustic and 

articulatory properties of speech, as well as the multimodal integration of our sensory 

processing systems. 

In sum, this thesis develops a detailed account of how the phonological and 

semantic development of ideophones is intimately related to their iconicity. In terms of 

phonology, a close analysis of the influence of different types and degrees of iconicity 

on sound change revealed that while the iconicity of ideophones generally results in 

diachronically stable forms, paradoxically, the more transparent iconicity of 

onomatopoeia means that these more iconic words can exhibit less diachronic stability. 

This is a much more nuanced account of iconicity and sound change than has 

previously been developed. Secondly, in terms of semantics, the study demonstrates 



viii 

how the iconicity of ideophones leads to an implicational hierarchy, with some domains 

(e.g. sound and movement) appearing earlier than others (e.g. shape and texture) due 

to the ease with which they can be represented iconically in speech. However, the 

study also reveals that this implicational hierarchy is not as pervasive as previously 

assumed, and that there is room for cross-linguistic variation as well. Finally, the last 

chapter of the thesis considers the broader implications of these findings for future 

directions in the study of iconicity across different languages and modalities.  
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Abbreviations and Symbols 

Abbreviations and symbols used in this thesis are as follows: 

Glosses: 

ACC  accusative case 

CONJ  conjunctive 

CONT  continuous aspect 

GEN  genitive case 

NOM  nominative case 

PT  past tense 

QUOT  quotative marker 

TOP  topic marker 

Transcriptions: 

 N  moraic nasal1 

 Q  first half of a geminate cluster2 

 c  voiceless alveolo-palatal fricative [ɕ] 

 j  voiced alveolo-palatal fricative [ʑ] 

y palatal approximant. Following another consonant, it indicates 

that the consonant is palatalised, e.g. gy represents [gʲ], sy 

represents [ʃ]. 

 
1 N assimilates to the place of articulation of the following obstruent, except word-finally where it is realised as 
a uvular nasal.  
2 Q is realised as the first half of a geminate cluster with the following obstruent, or as a glottal stop utterance 
finally. 



x 

 ^  accent (realised as a pitch fall in Japanese) 

double letters indicate long vowels or geminate consonants, which 

contrast with short vowels and consonants in Japanese. 
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Chapter 1 Iconicity and ideophones 

 Introduction 

Consider the following Japanese sentences describing rain: 

(1) ame-ga       saasaa-to        fu-tta  

     rain-NOM   saasaa-QUOT  precipitate-PT 

     The rain fell like mist. 

(2) ame-ga       zaazaa-to        fu-tta  

     rain-NOM   zaazaa-QUOT  precipitate-PT 

     The rain was coming down in sheets.  

(3) ame-ga       zaaQ-to        fu-tta  

     rain-NOM   zaaQ-QUOT  precipitate-PT 

     Suddenly, the clouds burst into torrential rain.  

The words in bold are iconic. This means that there is a resemblance between 

the form of these words and their meanings. In this case, the resemblance is one of 

sound, specifically that of the type of rain to which they refer: saasaa is the sound of 

gentle rain, zaazaa is the sound of heavier rain, while zaaQ is the sound of a sudden, 

abrupt downpour. The iconicity of these words enables them to vividly and succinctly 

capture rich sensory imagery that to translate using words that are not iconic requires 

lengthier, poetic or metaphorical expressions (Diffloth, 1972; Dingemanse, 2011a).  

In many languages, including Japanese, iconic words form a coherent lexical 

class. I refer to words belonging to such a class as ideophones (following Diffloth, 

1976, p. 264)3. Aside from their iconicity, ideophones are notable for their markedness 

at all levels of grammar (phonology, morphosyntax, semantics and pragmatics) as well 

as their connection to the senses (e.g. Akita, 2017; Akita & Pardeshi, 2019; 

Dingemanse, 2012; Dingemanse & Majid, 2012; Winter, Perlman, Perry, & Lupyan, 

2017). Although the most familiar examples of ideophones belong to the subclass of 

those mimicking sound—known as onomatopoeia—these are only one small part in 

 
3 Note that this is a narrower definition of the term than the more widely adopted definition provided by 
Dingemanse (2019). Dingemanse’s use of the term includes words sharing the same distinctive functional and 
grammatical properties as ideophones, but which may or may not be truly iconic (as in Diffloth’s (1976, p. 264) 
use of the term expressive). However, as the current study is exclusively concerned with the impacts of 
iconicity on the phonological and semantic development of iconic words, I adopt the narrower definition 
provided by Diffloth. 
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the wider cross-linguistic picture. Particularly in East Asia and West Africa, ideophones 

commonly number well into the thousands, and refer to a broad range of sensory 

phenomena. Some illustrative examples are given in Table 1.  

Table 1 Reported magnitude and scope of some well-documented ideophone inventories 

Language Reported magnitude of ideophone 
inventory 

Sensory domains 
covered 

Japanese “a few thousand forms, if not more” 

(Akita, 2017, p. 21), e.g. one specialist 

dictionary (Ono, 2007)  contains 4,500 

entries  

sound, movement, size & 

shape, texture, emotions, 

internal bodily sensations 

(Akita, 2017, p. 21)  

Korean “several thousands” (Sohn, 2001, p. 

96) 

sound, movement, size & 

shape, colour, texture, 

smell, taste, emotions, 

internal bodily sensations 

(Aoyama, 1991) 

Gbeya “second in size only to the class of 

nouns” (Samarin, 1979, p. 55) 

sound, movement, size & 

shape, colour, texture, 

smell, taste, emotions, 

internal bodily sensations 

(Watson, 2001, p. 394) 

Semai same order of magnitude as nouns 

and verbs (Diffloth, 1976, p. 249) 

sound, movement, size & 

shape, colour, texture, 

smell, taste, emotions, 

internal bodily sensations 

(Diffloth, 1976, p. 256; 

Tufvesson, 2011) 

The iconicity of ideophones raises interesting questions for their phonological 

and semantic development. For example, how do ideophones respond to regular 

sound changes that might threaten iconic mappings between form and meaning? And 
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how do ideophones move beyond onomatopoeia to depict the broad range of sensory 

phenomena shown in Table 1? 

This thesis attempts to answer these questions with a look at ideophones in 

Japonic. However, as iconicity is not a binary property, but comes in types and 

degrees—which become relevant in phonological and semantic development—the first 

step will be to provide some theoretical background. This is done in §1.1, while §1.2 

defines and describes an open lexical class of ideophones in Japanese.  

1.1 Iconicity in types and degrees 

This section introduces some theoretical concepts relevant to the discussion in 

Chapter 2 and Chapter 4. This includes the concept of iconicity that is absolute—with 

the subtypes of acoustic, articulatory, and structural iconicity (Diffloth, 1976)—or 

relative (Dingemanse, Blasi, Lupyan, Christiansen, & Monaghan, 2015), as well as 

iconicity that is primary or secondary (Sonesson, 1997). The first classification 

(absolute/relative) refers to the nature of the connection between form and meaning. 

The second classification (primary/secondary) distinguishes between iconicity that is 

transparent (primary) versus iconicity which requires some extra knowledge before it 

can be perceived (secondary). It should be noted that ideophones generally exhibit 

multiple of these different types of iconicity at once, and in varying degrees.  

 Absolute versus relative iconicity 

The distinction between absolute and relative iconicity refers to the nature of the 

connection between form and meaning. In absolute iconicity, there is a direct 

resemblance between aspects of form and aspects of meaning. In relative iconicity, 

on the other hand, there is no such direct resemblance between form and meaning but 

rather relations between multiple forms are analogous to relations between multiple 

meanings. This is illustrated in Figure 1. 
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Figure 1 Absolute versus relative iconicity (Dingemanse et al., 2015, p. 605) 

 
In spoken language, absolute iconicity can be achieved by mimicking sounds, 

as in examples (1) to (3). This is known as acoustic iconicity, since the sound of the 

word resembles the sound of its referent. Secondly, the movements and configurations 

of speech articulators have also been analysed as mimicking the movements, shape 

and size of the referents of some ideophones (e.g. Diffloth, 1972, p. 444; 1994; 

Nuckolls, 1996). This is known as articulatory iconicity. Consider for example the 

Japanese ideophones pakupaku ‘repeatedly opening and closing the mouth’ and 

ponpon ‘round’, neither of which explicitly involve sound. The resemblance between 

form and meaning in this case is more likely to stem from the movement and shape of 

the mouth during their articulation than it is likely to be related to their acoustic qualities. 

This is supported by the emerging view that language comprehension is embodied (i.e. 

strongly tied to our bodily experiences) (see Zwaan, 2004 for a review). Direct evidence 

that the meanings of Japanese ideophones are also embodied comes from an 

experiment where English speakers were better able to guess the meanings of 

Japanese ideophones when they pronounced the ideophones themselves as opposed 

to when they only heard them (Oda, 2000). This was especially interesting as the 

ideophones used in the study were particularly those not depicting sound (i.e. non-

onomatopoeia), meaning that the acoustic properties of these ideophones were less 

likely to be relevant to their meanings, which may explain why their articulatory 

properties were of greater importance to their iconicity.  

  Finally, since both words and sensory perceptions possess structure, the 

structural properties of ideophones can also be said to directly resemble the structural 

properties of their referents. For example, the ideophones in (1) to (3) exhibit 

structural iconicity in that the reduplicated forms saasaa and zaazaa refer to the 
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continuous sound of rain falling, whereas the unitary form zaaQ refers to a single 

abrupt rainfall.  

In addition to their absolute iconicity, the iconic words in (1) to (3) also exhibit a 

more abstract kind of relative iconicity. This involves a resemblance of relations. For 

example, the relation between the forms saasaa (referring to light rainfall) and zaazaa 

(referring to heavier rainfall) in (1) and (2) can be said to resemble the relation between 

their meanings. Relative iconicity extends the depictive powers of ideophones 

considerably, including to cases where there is no direct connection between form and 

meaning. For example, the contrast in the voicing of initial obstruents illustrated with 

saasaa and zaazaa—where voiced obstruents represent a greater intensity than 

voiceless obstruents—is found not only within the domain of sound but across sensory 

modalities. This is seen in examples (4) to (6).  

(4) pikupiku ‘twitching’ versus bikubiku ‘jerking’  

(5) posoposo ‘dry texture’ versus bosoboso ‘very dry texture’ 

(6) puripuri ‘angry’ versus buriburi ‘very angry’ 

Although less productive, contrasts in medial gemination are also sometimes 

used in the same way, for example: 

(7) pitari ‘tight’ versus piQtari ‘very tight’ 

(8) gasyan ‘smash’ versus gaQsyan ‘smash into a million pieces’ 

Finally, alternations in vowels are also regularly mapped to alternations in size, 

in another kind of relative iconicity. In examples (9) to (11), the forms on the right share 

the same basic meaning as the forms on the left, only size of the object(s)/movement 

involved is smaller.  

 (9) parapara ‘falling in large drops’ versus poroporo ‘falling in small drops’ 

(10) noronoro ‘sluggish movement’ versus nurunuru ‘slippery movement’ 

(11) kurukuru ‘turning’ versus kirikiri ‘twisting’ 

In Chapters 2 and 4, I argue that only iconicity of the absolute kind (and not of 

the relative kind) exerts an influence over the phonological and semantic development 

of iconic words.  
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 Primary versus secondary iconicity 

Another important theoretical distinction is between primary and secondary iconicity 

(Sonesson, 1997). In primary iconicity, the iconicity of the sign is immediately apparent, 

and requires no explanation. In secondary iconicity, however, the iconicity of the sign 

is only apparent when we are already aware of its meaning. Sonesson illustrates this 

with drawings, as in Figure 2 (taken from Ahlner & Zlatev, 2010, p. 316). Even to the 

uninformed viewer, it is clear that the drawing on the left in Figure 2 represents an 

elephant. However, you are unlikely to guess that the drawing on the right represents 

a trombone player standing behind a wardrobe unless I inform you that this is the case. 

That said, once you are told that it is there, the trombone player standing behind a 

wardrobe suddenly becomes apparent.  

Figure 2 Primary versus secondary iconicity (Ahlner & Zlatev, 2010, p. 316) 

 

Could you have guessed the meanings of the Japanese ideophones in (1) to 

(3) if I had not explained them to you? Probably not. However, I am hoping that having 

explained that they refer to the sounds of rain you will now have been able to perceive 

their iconicity. This is because, like the picture on the right in Figure 2, ideophones 

exhibit secondary iconicity.  

Since the iconicity of ideophones is secondary, interlocuters need to be made 

aware of its presence. The markedness of ideophones (e.g. in their 

morphophonological structure, syntactic behaviour etc.) has been analysed as serving 

this communicative function; it signifies the shift from the ordinary, symbolic mode of 

representation of ordinary words, into the iconic mode of representation employed by 



Chapter 1 Iconicity and ideophones 

7 

ideophones, inviting interlocuters to “map sound onto sense” (Dingemanse, 2012, p. 

658).  

The secondary iconicity of Japanese ideophones has been experimentally 

verified. For example, in one study (Lockwood, Dingemanse, & Hagoort, 2016) 26 

native Dutch speakers presented with 96 Japanese ideophones (e.g. fuwafuwa) were 

able to correctly guess the translation of the ideophone (‘fluffy’) from its opposite 

translation (e.g. ‘hard’) at an above chance rate of 63.1%. Similar studies (e.g. Iwasaki, 

Vinson, & Vigliocco, 2007) have also verified the ability of naïve listeners (this time, 

English speakers) to guess the meanings of Japanese ideophones at above chance 

rates—but always in situations where they are first provided with a ‘hint’ about what 

the ideophone refers to (e.g. a tactile quality; either hard or soft).  

Is it possible that the meanings of ideophones could also be guessed without 

such hints, as in primary iconicity? Unfortunately, studies that do not provide hints are 

very rare. However, one small study (Frei, 1970, cited in Hirose, 1981) conducted with 

four French students, who were asked to guess the meanings of 50 Japanese 

ideophones uttered by a native speaker—first without any context at all, and then again 

with the context given in French—provides some initial evidence that the iconicity of 

some—but not many—Japanese ideophones may be of the primary type: that is, more 

akin to the picture of the elephant than to the picture of the trombone player behind a 

wardrobe.  

For most of the ideophones presented without any context, the French students 

were (unsurprisingly) unable to come up with any possible meaning for them. However, 

in a few select cases (12% of responses/non-responses) (Hirose, 1981, p. 28), they 

were indeed able to guess the meaning of the ideophone correctly—even without any 

context at all. These ideophones were predominately onomatopoeia4. For example, 

kaakaa, which represents the sound of a crow, and was correctly guessed by 1 

student, or kokekkokoo, which represents the sound of a rooster, and was correctly 

guessed by all four students (Hirose, 1981, p. 27). This suggests that the iconicity of 

certain (but by no means all) onomatopoeia may be transparent enough to be of the 

primary type, and that this transparency comes in degrees (e.g. transparent to all 

 
4 Although ideophones depicting inaudible phenomena (e.g. kirakira ‘sparkling’) were also tested. 
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participants for kokekkokoo, versus transparent to only one participant for kaakaa). I 

return to this idea during the discussion in Chapter 2, in which I argue that the 

transparent iconicity of some onomatopoeia may lead them to exhibit less stable forms, 

both synchronically and diachronically.  

1.2 Ideophones in Japanese 

This section provides a brief overview of ideophones as an open lexical class within 

Japanese. §1.2.1 defines this class through their distinctive morphophonological 

properties, while §1.2.2 discusses their meanings and use.  

 Distinctive morphophonological properties 

Phonologically, ideophones in Japanese are considered distinct enough to form their 

own lexical stratum, alongside other native words, Sino-Japanese words, and foreign 

loanwords (Ito & Mester, 1995). Figure 3 shows the major phonological criteria that 

separate these four distinct lexical strata. Ideophones are the only native words that 

allow word-initial /p/ (e.g. potapota ‘dripping’), undergo postnasal voicing of obstruents 

(e.g. syonbori ‘dejected’, *syonpori; cf. Sino-Japanese words like sampo ‘a walk’, or 

more recent foreign loans like kompyuutaa ‘computer’), and do not allow voiced 

geminate clusters (e.g. pittari, *piddari; cf. foreign loanwords like biggumakku ‘big 

mac’) (Ito & Mester, 1995, p. 820).  

Figure 3 Japanese lexical strata 

 Native words Non-native words 

 ideophones non-
ideophones 

Sino-Japanese 
loans 

other loans 

p-initial forms ✓ * * ✓ 

voiceless 
obstruents 
following a nasal 

* * ✓ ✓ 

voiced geminate 
clusters 

* * * ✓ 

In addition to the presence of word-initial /p/, other phonological features that 

distinguish ideophone roots from the roots of other native words include: the presence 

of word-initial /r/, as in rerorero ‘slurred speech’; the presence of the moraic nasal /N/, 
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as in toNtoN ‘tap-tap’; the presence of geminate consonants, as in pittari ‘tightly’; and 

the presence of word-initial palatalised consonants, as in kyorokyoro ‘googly eyes’ 

(Kageyama & Kishimoto, 2016, p. 17). In addition, initial voiced obstruents are frequent 

in ideophones, e.g. doNdoN ‘thump-thump’, but virtually absent from the rest of the 

native stratum (Akita, 2009, p. 17). Ideophones are also the only native words that do 

not undergo sequential voicing during reduplication, e.g. korokoro ‘rolling’, *korogoro, 

cf. native words like komagoma ‘very small’ (Akita, 2009, p. 99). Finally, ideophones 

employ accent patterns that are marked (statistically uncommon) or obsolete (Akita, 

2009, p. 114). 

On a morphological basis, ideophones in Japanese can be divided into 

reduplicated (e.g. potopoto ‘dripping’) or suffixed (e.g. potoN ‘a slow drop’, potoQ ‘a 

quick drop’ or potori ‘a light drop’) forms. While reduplication is also found in nouns, 

verbs and adjectives (e.g. yama ‘mountain’ versus yamayama ‘mountains’, simiru ‘to 

soak’ versus simizimi ‘soaked’, or aka ‘red’ versus akaaka ‘bright red’) its function in 

these word classes is different. With nouns, reduplication indicates plurality, with verbs 

it is used to derive adjectives, and with adjectives it is used to indicate intensity. With 

ideophones, on the other hand, reduplication is used to indicate continuous aspect 

(e.g. potoQ ‘a quick drop’ versus potopoto ‘dripping’). The suffixes /-Q/, /-N/, and /-ri/ 

are only found with ideophones and denote unitary events of different endings. /-Q/ 

indicates a quick, abrupt sound or event, /-N/ indicates a prolonged sound or event, 

while /-ri/ indicates a sound or event with a light ending (Hamano, 1998, p. 174).  

 Meanings and use 

Japanese ideophones are not limited to onomatopoeia but cover a broad range of 

sensory modalities including sound (e.g. zaazaa ‘sound of heavy rain’), movement 

(e.g. pakupaku ‘repeatedly opening and closing the mouth’), shape (e.g. ponpon 

‘round’), texture (e.g. sarasara ‘smooth’), and even internal states (e.g. bikubiku 

‘afraid’). However, they have a peculiar lexical gap in the domains of colour and taste 

(Akita, 2017), for which I offer an explanation in Chapter 4. They occur most frequently 

in informal conversation, creative literary texts, and child-directed speech, but are also 

attested in formal spoken genres (Akita, 2017, p. 23). As is true of ideophones in many 

other languages (Dingemanse, 2012), in use Japanese ideophones are often 
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accompanied by paralinguistic features such as expressive prosody and iconic gesture 

(Dingemanse & Akita, 2017).  

Syntactically, Japanese ideophones function most often as adverbs, either on 

their own or in combination with the quotative particle -to. They are also able to function 

as verbs (combining with the light verb suru) and nominal adjectives. Examples of 

these different syntactic functions are given in (9) to (12) (taken from Akita, 2017, p. 

24).  

(9) isu-ga          gatagata-to          yure-te-iru  

     chair-NOM   rattle-QUOT  shake-CONJ-CONT 

     ‘The chair is shaking in a rattling manner.’ (quotative adverbial use) 

(10) isu-ga          gatagata      yure-te-iru  

     chair-NOM     rattle      shake-CONJ-CONT 

     ‘The chair is shaking in a rattling manner.’ (bare adverbial use) 

(11) isu-ga           gatagata-suru          

       chair-NOM    rattle-do   

      ‘The chair is rattling.’ (verbal use) 

(12) isu-wa           gatagata-da          

       chair-TOP     rattle-COP   

      ‘The chair is shaky.’ (nominal-adjectival use) 

Figure 4 shows the frequency of these different syntactic functions in 261,150 

Japanese sentences containing ideophones, extracted from web corpora (Caldwell, 

2010). This is based on data taken from Caldwell (2010, p. 58).  

Figure 4 Syntactic functions of Japanese ideophones in a corpus 
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1.3 Summary 

In this chapter, we defined ideophones as a lexical class of marked, iconic words that 

depict sensory phenomena (Diffloth, 1976; Dingemanse, 2012, 2019). Onomatopoeia 

were also defined as a subclass of ideophones mimicking sound.  

In §1.1, we observed that the iconicity comes in different types and degrees. 

This includes iconicity that is absolute (involving a direct resemblance between 

aspects of form and aspects of meaning) or relative (involving a resemblance of 

relations) (Dingemanse et al., 2015), as well as iconicity that is primary (or 

transparent) versus secondary (meaning that we perceive it only once we are told that 

it is there) (Sonesson, 1997). Both absolute and relative iconicity are commonly 

employed by Japanese ideophones to depict a range of sensory phenomena related 

not only to sound but also to movement, shape, texture, and internal states, to name 

a few examples. The iconicity of most Japanese ideophones is likely to be secondary 

rather than primary. However, some onomatopoeia may exhibit primary iconicity, with 

varying degrees of transparency. We then defined an open lexical class of ideophones 

for Japanese in §1.2.1 on a morphophonological basis, as well as providing an 

overview of their meanings and use in §1.2.2. The remainder of this thesis will explore 

how the iconicity of Japanese ideophones affects their phonological and semantic 

development. 
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Chapter 2 Ideophones and sound change  

For the most part, the literature on iconicity and sound change suggests that iconicity 

leads to the preservation of form diachronically. On the other hand, ideophones are 

also often characterised as unstable and prone to variability. In this chapter, I 

demonstrate how these two conflicting views can be united with a nuanced analysis of 

the influence of different types of iconicity on the diachronic development of 

ideophones in Japonic.  

To explore the relation between iconicity and sound change, I developed 

quantitative measures to compare the degree to which sound changes have occurred 

between Japanese and its most distant relative—Ryukyuan—in ideophones as 

opposed to non-ideophones. I then combined this with a qualitive analysis of sound 

changes observed and not observed in ideophones to assess the role iconicity may 

play in accounting for these differences.  

 Background 

There are numerous examples across diverse languages of ideophones retaining 

phonological contrasts lost elsewhere in the native lexicon. For example, the word-

initial /p/, which was discussed in the previous chapter as a defining feature of 

Japanese ideophones, is in fact a relic from pre-Old Japanese that has been replaced 

by /h/ elsewhere in the native stratum (Hamano, 1998, p. 7). In modern Korean, the 

ideophone lexicon is one of the few places which preserves the vowel harmony system 

of Middle Korean (Kwon, 2018). Similar examples from the Austroasiatic family include 

the retention of Proto-Austroasiatic final *-k in Khasi ideophones (which changed to /-

ʔ/ elsewhere) (Diffloth, 1979, p. 51), and the retention of the /-ac/ /-aɲ/ and /-ay/ 

sequences in Semai ideophones (the /a/ in these sequences was raised in Proto-

Semai to /ɛ/, /e/ or /i/, depending on the dialect) (Diffloth, 1979, p. 56). A comparable 

example from Africa may be the preservation of the contrast (neutralised elsewhere) 

between /kw/ and /kp/ in the ideophones of Western Nilotic Alur, although the author 

notes that the picture is complicated by an alternative hypothesis of borrowing from 

Central Sudanic (Gerrit J Dimmendaal, 1994, p. 103). Moving to the Americas, we find 

the ideophone lexicons of Upper Necaxa Totonac and Iroquian littered with the 

remnants of archaic forms (Beck, 2008; Mithun, 1982).  
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Because of this, many have suggested that iconicity may lead to the diachronic 

preservation of form (e.g. Campbell, 1996; Carling & Johansson, 2014; Childs, 1994, 

p. 198; Diffloth, 1979, p. 57; Gerrit J. Dimmendaal, p. 103; Flaksman, 2013; Hamano, 

2000, p. 207; Mithun, 1982; Montgomery, 1978). However, others note that 

ideophones are also prone to variability and lexical replacement (e.g. Childs, 1994, pp. 

197-198; Doke, 1954, pp. 86-88; Flaksman, 2017; Hamano, 2000, p. 207; Lanham, 

1960, p. 176).  

To determine which of these competing hypotheses is correct—or whether they 

may indeed both be valid—I compare the ideophone and the non-ideophone lexicons 

of Japanese and Ryukyuan to examine how each has changed over time. The 

individual Ryukyuan varieties that I examine are Miyako Ryukyuan and Ishigaki 

Ryukyuan, chosen because of the vast number of sound changes that they have 

undergone since Japanese and Ryukyuan diverged from a single ancestral language 

over 2000 years ago (Lee & Hasegawa, 2011, p. 3665). If ideophones do indeed 

preserve form diachronically, then the differences between the ideophone and the non-

ideophone lexicons of these varieties should be pronounced, with the ideophone 

lexicon expected to be more similar to Japanese than the non-ideophone lexicon. 

2.1 Methodology 

 Selection and classification of words 

The data for the study comes from Shimoji’s (1979) dictionary of Miyako, and Miyagi’s 

(2003) dictionary of Ishigaki. I extracted all native words in the dictionaries whose 

meanings related to the perception of sensory phenomena (e.g. sound, movement, 

colour, light, texture, taste, smell, and internal sensations). In Japanese and Ryukyuan, 

this includes both arbitrary words (e.g. Miyako psta or Japanese hira, both meaning 

‘flat’) and ideophones (e.g. sarasara ‘smooth’, which is shared by Japanese and 

Miyako). 

It also includes words which I call quasi-ideophones, following Akita (2009). 

These are reduplicated words that look like ideophones, have similar meanings to 

ideophones, and are often perceived as ideophones by native speakers, but which are 

actually derivations from regular (arbitrary) words (Akita, 2009, p. 104). An example 
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would be the Japanese momimomi ‘crumpled’, which resembles Japanese ideophones 

and is often treated as such by native speakers, but which is actually a reduplication 

of the verb momu ‘to crumple’ and not iconic (Akita, 2009, p. 104). The quasi status of 

these words is further evidenced by the fact that the phonological peculiarities 

identified for Japanese ideophones in §1.2.1 (e.g. avoidance of sequential voicing, use 

of marked accent patterns etc.) do not apply to them.  

Despite this, quasi-ideophones still possess an ideophone “tone” (Akita, 2009, 

p. 104), and function in much the same way as true ideophones—the only difference 

being that they are not iconic. This makes quasi-ideophones particularly relevant to 

this study, as they provide an opportunity to test whether it is really the iconicity of 

ideophones that effects their behaviour with regards to sound change, or whether 

some other property of ideophones (for example their markedness, which is also a 

feature of quasi-ideophones) could also be involved. Under the iconicity hypothesis, 

the quasi-ideophones should behave more similarly to arbitrary words than to 

ideophones with regards to sound change. However, under the alternative hypothesis, 

they should behave more similarly to ideophones.  

Two quantitative measures were developed to compare the degree to which 

sound change had occurred in ideophones versus quasi-ideophones and other 

arbitrary words. The first applied to those words with a Japanese cognate and involved 

a comparison of the phonological distance (operationalised as the string edit distance) 

between the Ryukyuan word and its Japanese cognate, with larger phonological 

distances indicating greater amounts of sound change. This is described in §2.1.2. The 

second measure did not rely on the word having a Japanese cognate, but instead 

considered how different the word was from Japanese words in general, based on its 

phonotactics. This is described in §2.1.3. 

Cognates were determined based on descriptions in Shimoji (1979) and Miyagi 

(2003). For Miyako, Japanese cognates were listed together with the Miyako entries in 

the dictionary, based on sound changes described in the beginning of the dictionary. 

For Ishigaki, Japanese cognates were not listed for every entry but were determined 

based on the description of sound changes occurring between Japanese and Ishigaki, 

also appearing in the beginning of the dictionary.  
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However, neither dictionary distinguished between ideophones, quasi-

ideophones and arbitrary words in their lexical categories. Therefore, I needed to 

devise a system for distinguishing between these three types so that I could later 

compare their behaviour in sound change. This was slightly easier for words that had 

a Japanese cognate, as Japanese ideophones have some more distinctive 

phonological features and are better described than ideophones in Ryukyuan.  

The criteria used to identify a Ryukyuan word as an ideophone are listed in 

Table 2. If the word had a Japanese cognate, and that Japanese cognate was an 

ideophone, then it follows that its Ryukyuan counterpart should also be an ideophone. 

Therefore, for words with a Japanese cognate, the word was considered an ideophone 

if its Japanese cognate could be established as an ideophone, based on the unique 

phonological properties of Japanese ideophones described in §1.2.1. 

Some of these phonological criteria—such as the absence of sequential voicing, 

the presence of initial /r/, or the use of the ideophone suffixes /-ri/ and /-Q/—also apply 

to ideophones in Ryukyuan. However, others do not. For example, word-initial /p/ 

cannot be used to identify ideophones in Ryukyuan as the sound change from word-

initial /p/ to word-initial /h/ never occurred in these languages, meaning that initial /p/ 

is preserved in both ideophones and non-ideophones alike. On the other hand, word-

initial voiced obstruents are now common in many native Ryukyuan words, thanks to 

sound changes such as k>g in Ishigaki (e.g. in guma ‘small’, cognate with Japanese 

koma), or w>b in both Miyako and Ishigaki (e.g. in bata ‘stomach’, cognate with 

Japanese wata). This means that the word-initial voiced obstruent criterium can also 

no longer be applied to distinguish ideophones in Ryukyuan. Due to sound changes 

involving segment deletions, native words in Ishigaki and Miyako also occur with the 

word-final uvular nasal, which in Japanese is only found in ideophones (in the native 

stratum). Some examples are Ishigaki miN ‘ear’ (cognate with Japanese mimi), or 

Miyako iN ‘dog’ (cognate with Japanese inu). This rules out the use of the /-N/ suffix 

as an identifier of ideophones. Finally, the presence of geminates cannot be used to 

identify ideophones in Ryukyuan as these occur in regular native words as well, as in 

Miyako gaaffi ‘many’ or Ishigaki attsa ‘tomorrow’. 

On the other hand, there is an additional suffix, /-ra/, which can be used to 

identify ideophones in Ryukyuan. This suffix dates from the Nara period, where it was 
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used with ideophones similarly to /-ri/ (Yamaguchi, 2003, p. 541). While in Japanese it 

is now largely obsolete, this suffix is still in productive use in Ryukyuan, thus providing 

an additional means of identifying ideophones.  

Table 2 Criteria used to identify a Ryukyuan word as an ideophone 

Words with a Japanese cognate Words without a Japanese cognate 

The Ryukyuan word is considered an 

ideophone if its Japanese cognate… 

(a) Occurs with word-initial /p/, /r/ or 

voiced obstruent (/z/, /j/ /b/, /d/, /g/) 

OR 

(b) Occurs with the suffixes /-ri/, /-Q/ or 

/-N/ OR 

(c) Occurs with geminate consonants 

OR 

(d) Does not undergo sequential voicing 

during reduplication 

The Ryukyuan word is considered an 

ideophone if it… 

(a) Occurs with word-initial /r/ OR 

(b) Occurs with the suffixes /-ri/, /-Q/ or 

/-ra/ OR 

(c) Does not undergo sequential voicing 

during reduplication 

 

 

The above phonological criteria were used to resolutely identify words as 

ideophones. However, they were not applicable to all words extracted. Thus, in the 

absence of any clear phonological evidence identifying a word as an ideophone, I 

decided to class a Ryukyuan word (relating to sensory perception) as an ideophone if: 

(1) The Ryukyuan word was reduplicated, and there was no corresponding 
nominal, adjectival or verbal form from which it could be derived. 

Reduplicated words failing to meet this criterium were classed as quasi-

ideophones. However, I made two exceptions to this rule, shown below: 

Exceptions to criteria (1) 
(1) The verbal counterpart of the reduplicant occurs with the suffix -tuk or -meku 

AND its Japanese cognate appears in all three ideophone dictionaries Asano 

and Kindaichi (1978); Shiraishi (1982); and Yamaguchi (2003) OR 



Chapter 2 Ideophones and sound change 

17 

(2) Its Japanese cognate appears in all three ideophone dictionaries Asano and 

Kindaichi (1978); Shiraishi (1982); and Yamaguchi (2003) AND there is a 

paradigm of related forms with similar meanings.  

The suffixes -tuk and -meku are commonly used to derive verbs from 

ideophones (Hamano, 1998, p. 56). Thus, if its verbal counterpart appeared with this 

suffix AND the Japanese cognate occurred in all three ideophone dictionaries 

consulted, the order of derivation was judged to be from ideophone to verb and thus 

the word was classed as a true ideophone. Similarly, if the Japanese cognate occurred 

in all three dictionaries and there was also a paradigm of related forms with similar 

meanings, then the word was also classed as a true ideophone. An example would be 

yuruyuru ‘swaying’ which has a verbal counterpart yuru ‘to sway’ but which is generally 

considered an ideophone as evidenced by its appearance in all three ideophone 

dictionaries, as well as the existence of related forms yusayusa, yutayuta, and 

yurayura which also depict swaying. 

Non-reduplicated words which did not meet any phonological criteria identifying 

them as ideophones (e.g. aka ‘red’) were classed as arbitrary words, unless their 

definition explicitly stated that they mimicked a noise (oto) or voice (koe) of a human 

or animal. In this case, they were classed as ideophones. A post-hoc distinction was 

made within the category of ideophones between onomatopoeia (ideophones 

mimicking sounds) and other ideophones. This was because the two types of 

ideophones appeared to behave slightly differently with regards to sound change, and 

indeed a significant distinction between the two was found in the statistical analysis 

(§2.2). This brought the total number of categories of sensory words extracted from 

the dictionaries to four: onomatopoeia, other ideophones, quasi-ideophones and 

arbitrary words. This classification (along with the total number of words in each 

category) is summarised in Figure 5.    
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Figure 5 Classification of words analysed for sound change. 

 

 Measuring sound change between cognates 

For those words with a Japanese cognate, the first measure of sound change 

calculated was the string edit distance between the Ryukyuan word and its cognate in 

Japanese. The string edit distance between two cognates is defined as the number of 

changes (in the form of substitutions, insertions or deletions of sounds) needed to 

derive one cognate from the other. Thus, if the ideophones in the data really have 

undergone less sound change, we predict that the string edit distances to their 

Japanese cognates should be lower than those for non-ideophones. To minimise the 

influence of any recurring morphology, string edit distances were calculated between 

roots rather than lexemes. This is illustrated in Figure 6. 

Figure 6 Calculation of string edit distances between cognates. 
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Consonants and vowels in the cognates were aligned and compared with one 

another. If they are the same, the comparison is assigned a score of 0. If they differ in 

one full character, the comparison is assigned a score of 1—representing a 

substitution. If a sound is missing (as in the first /a/ in the example of Miyako pya: ‘fast’, 

cognate with Japanese haya) then the comparison is also assigned a score of 1—

representing a deletion. The same is done if a sound is added—representing an 

insertion. If the comparison concerns only a small phonetic change, operationalised by 

a change in diacritics rather than a full character (e.g. representing a change in vowel 

length but not quality), then it is assigned a score of 0.5. However, this is the extent to 

which the substitutions are weighted by phonetic similarity. That is, substitutions 

between phonetically similar sounds (e.g. w and b) are weighted equally to 

substitutions between phonetically dissimilar sounds (e.g. w and d). These scores are 

then summed and divided by the total length of the comparison to normalise for root 

length. The resulting number is the string edit distance for the cognate set. It can be 

viewed as a measure of the degree to which sound change has occurred between 

cognates in the set (in either direction). Thus, a lower string edit distance reflects a 

lesser amount of sound change within a cognate set.  

Such string edit distances have been widely adopted in dialectology as 

measures of linguistic distance (see Heeringa, Nerbonne, & Kleiweg, 2002 for a 

review). One of their advantages is that since their algorithms compare by individual 

segments rather than whole words, the number of data points is increased significantly. 

For example, a list of one hundred words typically yields about 500 segment 

comparisons (Nerbonne, 2013, p. 3). This means that they provide a powerful measure 

of language change even in cases where the number of words examined is quite small, 

as in this study. The algorithm used for this study (described above) was adapted from 

the GABMAP software (Nerbonne, Colen, Gooskens, Kleiweg, & Leinonen, 2011), 

which is freely available online.  

 Measuring sound change generally 

Since not all words extracted from the dictionary had a cognate in Japanese, I 

developed a second measure of sound change called a phonotactic deviation score. 

This measured how different a Ryukyuan word was from Japanese words in general, 
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based on the number of deviations it made from Japanese phonotactics. As with the 

string edit distances, comparisons were made over roots rather than lexemes, and 

scores were normalised over the length of the root. Some examples are given in Figure 

7. 

Figure 7 Sample phonotactic deviation scores. 

 

In the first example, s:a ‘faint, dim’ (from Miyako) receives one point because it 

contains a long consonant (or geminate) in the word initial position, which does not 

occur in Japanese. This is then divided by the length of the root in phonemes (two), to 

give a phonotactic deviation score of 0.5. Similarly, kiv ‘smoky’ (also from Miyako) 

receives one point because it contains the phoneme /v/ (not found in Japanese), and 

another point because its syllable structure (CVC) is also not found in Japanese. This 

is then divided by the length of the root (three) to give a phonotactic deviation score of 

0.67. Finally, gaba:ŋ (from Ishigaki) receives one point because it ends in a velar nasal, 

whereas in Japanese nasals are pronounced as uvular word-finally. This is then 

divided by the length of the root (five) to give a phonotactic deviation score of 0.2. As 

with the string edit distances, lower phonotactic deviation scores indicate lesser 

amounts of sound change.  

2.2  Results 

For words with a Japanese cognate, Figure 8 is a conditional inference tree predicting 

the string edit distance between the Ryukyuan word and its Japanese cognate from 

the category of the word (onomatopoeia, other ideophones, quasi-ideophones, or other 

words). Figure 9 is a tree with the same predictor (word category: onomatopoeia, other 

ideophones, quasi-ideophones, or other words), only the dependent variable is now 

the phonotactic deviation score of the word. The Ns in Figure 9 are higher than in 

Figure 8 as the phonotactic deviation scores were calculated for all words, whereas 

the string edit distances were only applicable to those words that had a Japanese 
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cognate. Both trees were produced using the ‘party’ package (Hothorn, Hornik, & 

Zeileis, 2006) in the statistical software R (R Core Team, 2013).  

The trees split the words from the data into groups based on the distinctiveness 

of their string edit distances and phonotactic deviation scores. As seen in Figure 8 and 

Figure 9, for both measures of sound change, the greatest difference was between 

‘other ideophones’ (i.e. those not mimicking sounds) and all other words (including 

both quasi-ideophones and regular arbitrary words). Comparing the box plots of string 

edit distances/phonotactic deviation scores for each group, both are significantly lower 

for ‘other ideophones’ than for ‘quasi-ideophones’ and ‘other words’. This can be taken 

as evidence that, in the time since Japanese and Ryukyuan split, ideophones not 

mimicking sound have undergone significantly less sound change than comparable 

arbitrary words (p<.001) 

The string edit distances and phonotactic deviation scores for onomatopoeia 

(ideophones mimicking sound) were also lower than those of arbitrary words (i.e. 

quasi-ideophones and other words). However, they were not as low as the string edit 

distances and phonotactic deviation scores of other (non sound mimicking) 

ideophones. This indicates that while the onomatopoeia underwent less sound change 

than comparable arbitrary words, they also underwent more sound change when 

compared with other ideophones (p<.001 string edit distances; p<.05 phonotactic 

deviation scores). This was an unexpected result, and will be discussed in the next 

section.  

Finally, a third finding is that no significant difference was found between the 

string edit distances and phonotactic deviation scores of quasi-ideophones and other 

words, which were grouped together in both trees. This indicates that these types of 

words behave roughly the same with regards to sound change, being both more 

susceptible to sound change than comparable iconic words, as predicted.  
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Figure 8 Conditional inference tree predicting string edit distance from word type. 

 

Figure 9 Conditional inference tree predicting phonotactic deviation score from word type. 

 

In sum, statistical analysis revealed that iconic words (onomatopoeia and other 

ideophones) had undergone significantly less sound change than comparable arbitrary 

words from the same semantic domain. Iconic words depicting inaudible sensory 

phenomena were the most resistant to sound change, while iconic words mimicking 

sounds (i.e. onomatopoeia) were slightly less so. These results are interpreted in the 

next section. 

2.3 Discussion 

On the one hand, that all iconic words had undergone less sound change than 

comparable arbitrary words supports the hypothesis that iconicity leads to the 

diachronic preservation of form. In further support for this hypothesis, quasi-
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ideophones—which differ from ideophones only in their lack of iconicity—patterned 

together with the other arbitrary words, and not with the ideophones.  

On the other hand, that onomatopoeia—which as discussed in §1.1.2 are more 

transparently iconic than other ideophones—were less resistant to sound change 

suggests the opposite. Namely, that iconicity can also lead to less stability. This 

apparent contradiction needs to be accounted for. To do this, I turn in this section to a 

qualitative analysis of the types of sound changes observed and not observed in 

onomatopoeia when compared to other ideophones, to explore whether these 

differences can be related to differences in the types of iconicity exhibited by these two 

classes of ideophones.  

Table 3 outlines the behaviour of arbitrary words (including quasi-ideophones), 

onomatopoeia and other ideophones with regards to sound change. For all word types, 

small pronunciation differences affecting phonetic realisations but preserving 

phonological (and phonosemantic) contrasts are observed without exception. This 

includes for example the glottalization of word-initial vowels in Ishigaki, or the 

pronunciation of /f/ as [ɸ] in Japanese but [f] in Miyako. This is in line with recent 

experimental evidence that iconic associations in language operate on the level of 

phonological rather than phonetic contrasts (Cuskley, Dingemanse, Kirby, & van 

Leeuwen, 2019). Thus, iconic words appear to specifically escape those sound 

changes that would disrupt iconic mappings. 

Sound changes affecting absolute iconicity (in which there is a direct 

resemblance between form and meaning) were not observed in ideophones, including 

onomatopoeia. However, sound changes affecting relative iconicity (in which there is 

no direct resemblance between form and meaning, but only a resemblance of 

relations) were observed for almost all ideophones, with the exception of a limited 

number of onomatopoeia.  

This is best illustrated by contrasting two vowel shifts that occurred in Miyako 

and Ishigaki. The first is the raising of all short /o/ vowels to short /u/, a change which 

in the data applied mostly equally to both arbitrary words and ideophones. The second 

is the shift from /i/ or /u/ to the central unrounded vowel /ɨ/ in specific mora, a sound 

change pervasive in the arbitrary words in the data, but almost never appearing in 
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ideophones. Thus, while we get correspondences like Miyako sɨbu ‘narrow’ with 

Japanese subo in the arbitrary lexicon, and Miyako curucuru ‘trickling’ with Japanese 

corocoro in the ideophone lexicon, we do not get correspondences like Miyako *sɨrusɨru 

with Japanese surusuru in the ideophone lexicon, even though this is the expected 

correspondence in this environment. Instead, we have Miyako surusuru.  

What is the difference between these two sound changes such that one occurs 

in ideophones while the other does not? One explanation is that since both the acoustic 

and the articulatory properties of /o/ and /u/ are very similar, it is unlikely that this 

change would greatly impact any absolute iconicity. Indeed, ideophones containing 

these vowels tend to describe small, round objects (Hamano, 1998), and since the 

articulation of /o/ and /u/ literally involves both contraction and rounding5, there is a 

basis of direct resemblance for this association—as in absolute iconicity. On the other 

hand, /u/ and /ɨ/ are less similar both acoustically and in terms of their articulation (in 

that one is rounded while the other is not). Thus, the shift from one of these sounds to 

the other is more likely to have an impact on absolute iconicity. This may explain why 

the /o/ to /u/ sound change occurs in ideophones but the /u/ to /ɨ/ sound change does 

not.  

However, while they may not contrast greatly in absolute iconicity, /o/ and /u/ 

have been known to contrast in relative iconicity. An example is the contrast between 

botsubotsu ‘small dots, e.g. pimples’ versus butsubutsu ‘very small dots, e.g. as in a 

rash’. Both refer to small, round dots, but in contrast to botsubotsu, butsubutsu can be 

used to refer to dots that are very minute. Thus, the change from /o/ to /u/ does have 

an impact on the relatively iconic value of the word.  

Why then do changes that affect relative iconicity occur in sound change, while 

those that affect absolute iconicity do not? One explanation is that changes in relative 

iconicity result in smaller semantic differences than changes in absolute iconicity, 

because they alter only gradable features like size or intensity while preserving the 

core meaning of the ideophone. Another is that since in relative iconicity there is no 

 
5 Although in Eastern Japanese, which includes the standard variety, /u/ is realised as an unrounded [ɯ], its 
phonosemantic (sound-meaning) association still involves rounding (Hamano, 1998). However, in Kinai, the 
region of the ancient capitals (Kyoto and Nara) /u/ is pronounced as a rounded vowel, and this is likely where 
the association stems from. This provides further evidence that phonosemantic associations may have more to 
do with phonological concepts than with phonetic realities (see also Cuskley et al., 2019).  
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direct link between form and meaning, as long as a contrast is preserved the relative 

iconicity holds, no matter how this contrast is realised. Indeed, none of the examples 

of ideophones in the data that underwent the sound change from /o/ to /u/ directly 

contrasted with an otherwise identical form containing /u/6. For example, Japanese 

poroporo ‘falling in small drops’, which contrasts with parapara ‘falling in large drops’, 

occurred in the Miyako dictionary as purupuru, still preserving the contrast with 

parapara, which was also found in the dictionary7. Further support for this proposal 

comes from reports that relatively iconic mappings, particularly those involving vowels, 

exhibit considerable variation cross-linguistically. For example, while in Japanese /a/ 

represents something larger than /i/, in Bahnar (Austro-asiatic) it is /i/ that is larger than 

/a/ (Diffloth, 1994). In any case, the behaviour of the Ryukyuan ideophones with 

regards to sound change demonstrates a sensitivity to iconicity type, presenting a more 

nuanced picture of ideophones and sound change than has previously been 

discussed. 

Table 3 Summary of sound changes by word type 

Sound change Arbitrary words Onomatopoeia Other 
ideophones 

Pronunciation 

differences not 

affecting iconic 

mappings 

✓ ✓ ✓ 

Sound changes 

affecting absolute 

iconicity 

✓ X X 

 
6 Unfortunately, there were no examples in the data of ideophones participating in an o-u contrast (as in the 
previously cited example of botsubotsu and butsubutsu), so I was unable to observe whether the sound change 
also occurred in these cases. All the examples of ideophones in which the /o/ to /u/ sound change did not 
occur were onomatopoeia, for which the use of /o/ was more likely to be for its acoustic properties (as in 
absolute iconicity) rather than its relative iconicity.   
7 Note that vowel alternations in Japanese ideophones appear to be limited to two-way contrasts. That is, we 
do not find three-way contrasts between forms like parapara, poroporo and purupuru; it is either purupuru 
versus poroporo, or poroporo versus parapara, or parapara versus purupuru (Garrigues, 1995, p. 376). 
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Sound change Arbitrary words Onomatopoeia Other 
ideophones 

Sound changes 

affecting relative 

iconicity 

✓ ✓ (with some rare 

exceptions) 

✓ 

Deletions of sounds ✓ ✓ (rare) X 

Exploitation of new 

sounds 
✓ ✓ (rare) X 

The discussion so far accounts for the behaviour of most ideophones in the 

data, but we have not yet accounted for the peculiarities of onomatopoeia. Why did 

some sounds in onomatopoeia undergo deletion, when this did not occur in other 

ideophones? Why were new sounds that developed more recently in Ryukyuan 

exploited in onomatopoeia, but not in other ideophones? And why did some 

onomatopoeia escape the pervasive /o/ to /u/ sound change mentioned earlier?  

To answer these questions, it is necessary to return to the concepts of primary 

and secondary iconicity discussed in §1.1.2. Remember that primary iconicity refers to 

iconicity that is transparent, whereas in secondary iconicity the iconicity is only 

transparent once you already know that it is there. As discussed in §1.1.2, the iconicity 

of most ideophones is secondary. However, there is evidence that the iconicity of some 

onomatopoeia may be so transparent that their interpretation is obvious even without 

context (Frei, 1970). What does this mean for the diachronic behaviour of 

onomatopoeia when compared with other ideophones? In the discussion that follows, 

I argue that the primary iconicity of onomatopoeia makes their forms less stable and 

more flexible—both synchronically and diachronically.  

The synchronic evidence for this is already there. For example, Japanese 

ideophones are noted to make productive use of templatic structures: most obviously 

the reduplicated CV(^)CV-CVCV template 8  (e.g. as in kirakira ‘sparkling’), which 

 
8 ^ marks the location of the accent, realised in Japanese as a pitch fall. 
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accounts for roughly 40% of the 1285 ideophones in Kakehi and Schourup’s dictionary 

(1996); followed by the CVCVQ^ template (e.g. pikaQ ‘flash!’), which accounts for 

another 20% of forms; then the CVCV^ri (e.g. kururi ‘twist!’) or CVCCV^ri (e.g. pittari 

‘tightly’) templates, which together make up another 20% again; and then the 

CVCV(^)N(^) (e.g. poton ‘plop’) template, which accounts for another 10%9 (Akita, 

2009, p. 110). The remaining 10% of forms are represented by seven monomoraic 

templates (e.g. CVQ(^), as in paQ ‘poof!’), none of which account for more than 4% of 

forms on their own. Crucially, these monomoraic templates are most often used by 

onomatopoeia, while non-onomatopoeia use the more productive bimoraic templates 

(Akita, 2013, p. 336). I argue that this is because the productive, bimoraic templates 

play a role in establishing the secondary iconicity of non-onomatopoeia, but are not as 

important for ideophones whose iconicity is primary and obvious, which as we saw in 

§1.1.2 are most likely to be onomatopoeia.  

 Further evidence that these productive templates play a role in flagging an 

ideophone as iconic comes from an experiment in which participants were asked to 

rate the perceived ‘ideophonicity’ of made-up words (Akita, 2011). When the made-up 

word fitted into one of the six productive templates identified earlier (CV(^)CV, CVVQ^, 

CVCV^ri, CVCCV^ri, or CVCV(^)N(^)) it was significantly more likely to be perceived 

as an ideophone (i.e. iconic). This suggests that these templates are an invitation to 

“map sound onto sense”, as is necessary in secondary iconicity (see §1.1.2).  

Moreover, Hamano (1998) identifies that these productive, bimoraic templates 

also play a role in scaffolding the interpretation of this iconicity. In particular, the first 

consonant in the root is predictably associated with the tactile nature of the object that 

the ideophone depicts, the medial consonant is associated with the type of movement, 

while the first and second vowels are used to represent the initial and final shape of 

the movement/object respectively (Hamano, 1998, p. 104). This scaffolding serves a 

function very similar to the ‘hints’ that were necessary for naive participants to guess 

the meanings of unfamiliar ideophones exhibiting only secondary iconicity in the 

experiments described in §1.1.2. In comparison, the interpretation of ideophones 

satisfying monomoraic templates is described as more direct and synthetic, and less 

 
9 Rounding to the nearest 10%, and excluding derivatives and fossilised templates. 
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amenable to a segmental analysis (Akita, 2013, p. 337; Hamano, 1998, p. 28). This 

also suggests that the iconicity of ideophones using bimoraic templates (i.e. non-

onomatopoeia) is more likely to be secondary, while that of monomoraic ideophones 

(i.e. onomatopoeia) could be primary.  

To sum up, the behaviour of onomatopoeia versus other ideophones with 

regards to their use (or non-use) of a limited set of productive templates10 suggests 

that while secondary iconicity leads to stability (in the use of set, templatic forms), 

primary iconicity enables flexibility and the use of more diverse forms. This would also 

explain why the onomatopoeia in the data from this study sometimes underwent sound 

changes involving deletions of segments that would disrupt their templatic structure, 

as in Miyako spuspu ‘drizzling rain’ (cognate with Japanese sobosobo), or Ishigaki 

sto:Nsto:N ‘thump’ (cognate with Japanese sutoNsutoN). For other ideophones, these 

templatic structures play a role in scaffolding the interpretation of iconicity which is 

secondary. However, onomatopoeia are more likely to exhibit primary iconicity, 

meaning that they are less reliant on these templates and hence more likely to disrupt 

them (both synchronically and diachronically). 

Another feature of onomatopoeia which distinguished them from other 

ideophones in the data was their incorporation of new sounds that have entered 

Miyako and Ishigaki more recently (i.e. after the split with Japanese). This includes the 

previously mentioned central vowel /ɨ/ (in both Miyako and Ishigaki); the voiced bilabial 

fricative /v/ in Miyako; and /m/ (in contrast to uvular /N/) as a coda, also in Miyako. Of 

the ideophones in the data, these sounds were only found in onomatopoeia, and then 

only in a few select cases. Again, I relate this aberrant behaviour to the primary iconicity 

of some onomatopoeia. 

As described by Hamano (1998), sound-meaning associations in Japanese 

ideophones are generally very systematic. This was experimentally demonstrated in a 

study where the meanings of novel ideophones for manners of walking created using 

systematic sound-meaning associations identified by Hamano (1998) were correctly 

interpreted by Japanese speakers (Imai, Kita, Nagumo, & Okada, 2008). However, 

 
10 The very few ideophones that did not satisfy any template in the dictionary were onomatopoeia whose 
iconicity was very transparent, for e.g. kokekoQko^o ‘cock-a-doodle-doo’, pi^ihyararara ‘whistling sound’ and 
pi^ipoopi^ipoo ‘wailing (of an ambulance)’ (Akita, 2009, p. 111).  
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such productive and systematic sound-meaning associations are less prevalent in 

onomatopoeia. For example, only 5 of the 73 systematic sound-meaning associations 

identified by Hamano (1998, pp. 172-173) relate directly to sound; the rest relate to 

movement, texture, or other inaudible perceptions. This suggests that sound-meaning 

associations in onomatopoeia are more likely to be spontaneous and limited to specific 

ideophones, rather than productively and systematically found throughout the entire 

ideophone lexicon. Again, I attribute this to the primary iconicity of onomatopoeia, 

which in comparison to other ideophones allows them to more easily incorporate 

sound-meaning associations that are unfamiliar. That is, while ideophones whose 

iconicity is secondary favour existing, well-established sound-meaning associations, 

onomatopoeia are more likely to establish new sound-meaning associations on-the-

fly. This means that when new sounds enter a language, they are likely to appear in 

onomatopoeia before being used with other ideophones. 

As well as being attested in the data from this study, this claim is also supported 

by a recent finding that the moraic nasal /N/ and voiceless fricative /h/ (absent in Old 

Japanese) appeared in ideophones using monomoraic templates—which as we saw 

are primarily onomatopoeia—before they appeared in ideophones using bimoraic 

templates—primarily non-onomatopoeia (Hamano, 2019). Convergent evidence for 

this in a genetically unrelated language comes from the Cholan-Tzoltzilan languages 

(Mayan). The trill /r/ in these languages, which first entered the language through 

Spanish loanwords, is reported to have later been extended to the native lexicon 

through onomatopoeia (Campbell, 1996, p. 74). It should also be pointed out that the 

greater flexibility and lower systematicity of the forms of onomatopoeia (in comparison 

to other ideophones) has also been reported for Korean (Kwon, 2018). An identifying 

feature of Korean ideophones is that they retain the systematic vowel harmony of 

Middle Korean. However, onomatopoeia are more likely to behave like regular lexical 

items in exhibiting disharmonic forms. Thus, again, synchronically and diachronically 

onomatopoeia are more likely to exhibit greater flexibility and to incorporate new forms, 

which I relate to their primary iconicity. 

However, onomatopoeia are not universally more open to change than other 

ideophones. As noted in Table 3, in some cases onomatopoeia provided a rare 

example of an otherwise persistent sound change being resisted in onomatopoeia. 
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Examples come from the retention of the short /o/ vowel in Ishigaki gokogokko ‘cock-

a-doodle-doo’ (the expected form is gukugukku) or Miyako dom ‘sound of a bell’ (the 

expected form is dum). My interpretation of this is that since onomatopoeia represent 

sounds, there is likely to be a greater pressure for their acoustic properties to more 

closely mimic those of their referents than there is in other ideophones whose acoustic 

properties are being used to refer to something other than sound, or whose articulatory 

properties may be more important to the iconic mapping. That is, compared to other 

ideophones onomatopoeia have the potential to use the acoustic properties of sound 

to a greater iconic effect, which may sometimes lead them to resist sound changes 

between phonetically similar sounds like /o/ and /u/ while other ideophones do not. In 

support of this, 9 of the 13 examples of ‘phonosemantic inertia’ (i.e. resistance to a 

regular sound change in order to preserve a phonosemantic mapping) reported for 

English involve onomatopoeia (Flaksman, 2013). However, it should be stressed that 

such examples are very rare; there are many  more instances (e.g. Miyako tuntun, 

cognate with Japanese tonton) where the effect of the change from /o/ to /u/ on the 

iconicity of onomatopoeia was apparently minimal enough for the sound change to 

occur.  

2.4 Summary 

To summarise, this chapter has explored the relation between iconicity and sound 

change, to come to an understanding of conflicting reports in the literature about the 

stability/instability of ideophones diachronically. These conflicting views were resolved 

through a detailed analysis of sound changes occurring and not occurring between 

Japanese and Ryukyuan onomatopoeia (sound mimicking ideophones), in comparison 

to other ideophones that do not mimic sound.  

Overall, the findings support the claim that iconicity leads to the preservation of 

form diachronically, in that ideophones in Japanese and Ryukyuan had undergone less 

sound change than comparable arbitrary words. However, in comparison to other 

ideophones, the onomatopoeia underwent greater sound change, lending support to 

the idea that iconicity can also lead to instability. A detailed qualitative analysis of 

sound changes observed and not observed in onomatopoeia when compared with 

other ideophones was conducted to understand this. Both onomatopoeia and other 
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ideophones resisted sound changes that would remove a direct resemblance between 

form and meaning (as in absolute iconicity), but frequently observed sound changes 

that altered only a resemblance of relations (as in relative iconicity).  

The difference between onomatopoeia and other ideophones with regards to 

sound change was that onomatopoeia were more likely to undergo deletions of sounds 

that altered their formal structures, and more likely to incorporate new sounds that 

emerged in Ryukyuan after it split with Japanese. To explain this, I examined the role 

of the formal structures of ideophones in establishing secondary iconicity, with the 

insight that while this is important in ideophones not micking sound, this is less likely 

to be important for onomatopoeia—whose iconicity is more often primary. Similarly, 

since the iconicity of onomatopoeia is often primary and transparent, onomatopoeia 

have a greater freedom to establish new sound-meaning associations without risking 

a failure of interpretation. On the other hand, ideophones whose iconicity is secondary 

are more likely to rely on sound-meaning associations that are well-established and 

thus easier to recognise and interpret.  

To conclude, this chapter has developed a nuanced picture of the role of 

iconicity in sound change. While previous studies have taken a black-and-white view 

of iconicity as either leading to greater or lesser stability, this study has resolved these 

contradictions with the insight that iconicity comes in types and degrees, which do not 

always exhibit the same diachronic behaviour. Thus, while sound-meaning mappings 

involving absolute iconicity are likely to be diachronically very stable, this is less likely 

to be so for mappings whose iconicity is only relative. Furthermore, while the 

secondary iconicity of most ideophones leads them to be very conservative in their 

forms, the primary iconicity of some onomatopoeia can lead to greater flexibility and 

variation. 
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Chapter 3 Ideophones in semantic development: data and 
methodology 

 Ideophones in semantic development 

Having explored the influence of iconicity on phonological development, the remainder 

of the thesis turns to its role in semantic development. The semantic development of 

ideophones has been suggested to follow an implicational hierarchy, with ideophones 

appearing first for sounds, then movements, then other visual phenomena, other non-

visual sensory phenomena, and ideophones for the perception of internal states (such 

as pain and emotion) emerging last. This is presumed to be conditioned on real-world 

factors affecting the iconic use of speech (Dingemanse, 2012; see also Akita, 2013). 

In this chapter, I present a methodology for testing this hypothesis with an experimental 

task involving the elicitation of descriptions of sensory stimuli.  

For this purpose, a set of 56 sensory stimuli was developed to elicit descriptions 

for a range of different sensory perceptions (sound, movement, colour, shape, texture, 

taste, smell and internal sensations such as pain and emotion). Descriptions of these 

stimuli were collected from speakers of Japonic varieties, and their responses 

recorded. I examined both whether participants used ideophones in their descriptions 

and, for those that did, what types of ideophones they used. To introduce a diachronic 

perspective, I collected data from speakers of both central and peripheral varieties of 

Japonic, with the responses of speakers of central varieties representing newer forms 

and usages, and peripheral varieties older forms and usages (Onishi, 2010; Yanagita, 

1930). The results from the task will be presented in Chapter 4. In this chapter, I 

describe the design of the task (§3.1) and participants (§3.2).       

3.1 Task design 

 Why use stimuli?  

As expressed by Dingemanse (2012, p. 662), non-linguistic stimuli provide an effective 

way to directly compare meanings and distributions of ideophones across linguistic 

varieties. As a cross-linguistic class, ideophones are especially suited to these kinds 

of typological comparisons as their meanings are restricted to a single (albeit broad) 

semantic domain: sensory perception. By structuring the elicitation task to cover 
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meaningful corners of this conceptual domain, we can obtain a ‘snapshot’ of the 

semantic structure of the ideophone class in a particular variety. Performing the same 

task with speakers of multiple varieties thus provides a means to map and analyse 

semantic and structural variation.   

There are both advantages and disadvantages to this approach for semantic 

typology (Majid, 2012). One advantage is that we can design the task to cover all the 

edges of the targeted semantic category, addressing the problem that lack of evidence 

is not always evidence of absence. This is particularly relevant to ideophones and even 

more so to ideophones in non-standard varieties. While ideophones are now coming 

to be more widely treated (e.g. Akita & Pardeshi, 2019; Voeltz & Kilian-Hatz, 2001), for 

a long time they were often left out of grammars and dictionaries. As an example, 

Diffloth (1972, p. 440) once commented that “it is possible to read voluminous 

grammars of certain languages, e.g. Khmer, without even suspecting their existence 

or their extent”. The same can be said for corpora, especially those based on written 

rather than spoken material, as ideophones prototypically belong to the spoken register 

and may not appear in written texts (Voeltz & Kilian-Hatz, 2001, p. 3; Watson, 2001, p. 

401).  

For non-standard varieties, for which resources like dictionaries and corpora are 

usually limited, the chances of finding a good representation of ideophones is very 

slim. However, by using sensory stimuli I was able to elicit 1746 ideophone tokens 

from 80 participants (of whom 59 were speakers of non-standard varieties) in a task 

that could be completed in roughly twenty minutes. Of course, this is not to downplay 

the importance of dictionaries and corpora for the description of ideophone systems in 

non-standard varieties; such resources are still sorely needed to understand the full 

richness of these systems. However, until such resources become available, methods 

like the elicitation task described here can provide an initial idea of the nature of these 

ideophone systems in comparison to that of the standard language (defined informally 

as the variety spoken in Tokyo), which is very well described (e.g. Akita, 2009; 

Hamano, 1998; Yamaguchi, 2003).  

Another advantage of using non-linguistic stimuli for cross-linguistic 

comparisons is that “we need not presume meaning equivalence when there is 
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translation equivalence” (Majid, 2012, p. 3). This is especially pertinent to ideophones, 

due to their high referential specificity (Akita, 2012). For example, kurukuru, kurun, 

kuruQ, kururi, guruguru, gurun, guruQ, gururi, korokoro, koron, koroQ, korori, 

gorogoro, goron, goroQ, gorori, kunekune, gunegune are all possible translations of 

mawaru doosa ‘a turning movement’. The subtle semantic differences between them 

are difficult to express concisely. However, the differences between forms like 

kurukuru, kurun, kuruQ and kururi relate to whether mawaru doosa refers to a 

continuous movement, a single prolonged movement (e.g. there is a turning and then 

the turn is maintained), a single, abrupt (heavy) movement or a single, light movement 

respectively. The differences between kurukuru and korokoro relate to the size of the 

objects or entities performing the turning action, in that korokoro represents objects of 

a greater size than kurukuru. Meanwhile, the differences between kurukuru and 

guruguru, or korokoro and gorogoro relate to the differences in the intensity of the 

turning action (see §1.1.1). The difference between kurukuru and kunekune is that 

kurukuru relates more to turning that involves moving or rolling, while kunekune relates 

more to bending (Hamano, 1998, p. 173); however both can modify mawaru. To avoid 

having to specify all these details during elicitation, it is easier to ask participants to 

describe a referentially fully specified event using videos and physical stimuli. Forms 

elicited in this way possess usages that are directly comparable. Thus, using this 

technique on both speakers of central, modern varieties and peripheral, conservative 

varieties—and comparing the two—is an ideal way to study semantic change.  

 Design of the stimuli 

Figure 10 and Figure 11 show the stimuli used for the task. I included stimuli 

targeting both exteroception (relating to the perception of stimuli originating outside 

the body) and interoception (relating to the perception of the internal state of the 

body). The exteroceptive stimuli included 10 stimuli targeting auditory perception 

(representing sounds), 11 stimuli targeting visual perception (representing 

movement, colour and shape), 15 stimuli targeting tactile perception (representing 

the tactile domains of rough-smooth, hard-soft and warm-cool), 5 stimuli targeting 

taste perception (representing the flavours SWEET, SALTY, SOUR, BITTER and 

UMAMI), and 5 stimuli targeting smell perception (representing sweet, citrusy and 

minty smells). The interoceptive stimuli were 10 manga (cartoon-style) images 
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targeting the perception of different internal bodily states (e.g. nausea, itch) and 

emotions (e.g. joy, anger).  

Figure 10 Exteroceptive stimuli. 

 

Figure 11 Stimuli relating to interoception. 

 

All of these stimuli can be viewed or are described online at 

https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-

eliciting-ideophones.  

https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-eliciting-ideophones
https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-eliciting-ideophones
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To ensure cultural relevance, the auditory stimuli11 were inspired by the ‘Nihon-

no oto fuukei hyaku-sen [100 Soundscapes of Japan]’ (Yamamoto, 1996), a resource 

created by the Japanese Ministry of the Environment. The ministry asked the Japanese 

public to vote for their favourite ‘soundscapes’ and the most popular of these formed 

the 100 Soundscapes of Japan, with a conscious effort to include sounds from every 

prefecture. Of these, the sounds of water, insects (particularly cicadas and crickets) 

and bells were prominent, indicating that these are salient to Japanese people, so I 

used these sounds for the task. The water sounds (a roaring waterfall, trickling stream, 

and water dripping quietly in a cave) were chosen to contrast in loudness and temporal 

structure. To make the task suitable for participants in diverse areas, I used species of 

insects reported to be widely distributed throughout the country: Meimuna opalifera 

(commonly known as the tsukutsukuboosi cicada), Platypleura kaempferi (or the niinii 

cicada) and Dianemobius nigrofasciatus (or the madarasuzu cricket) (Tsuji, 2013)12. I 

also included some human voices representing different types of laughter (a male 

laugh, female laugh and child’s laugh), as this is a domain well elaborated on in 

Japanese (Hirose, 1981).  

For the visual stimuli, I focused on the domains of movement, colour and shape 

which for humans are salient enough to have dedicated perceptual processing systems 

(Livingstone & Hubel 1988). The movement stimuli cover the five widely established 

classes of motion: rectilinear motion (a soldier marching in a straight line), curvilinear 

motion (a man walking in a circle), rotary motion (a spinning ballerina), vibratory motion 

(a jiggling cheesecake) and oscillatory motion (a baby wobbling back and forth as she 

takes her first steps). The stimuli also tap into proprioceptive aspects of balance, as 

the movements of the ballerina and the soldier are very balanced and precise, whereas 

the movement of the man walking in a circle (who walks in a jilted manner, lifting his 

leg up) and the baby (who is toddling) are unbalanced. Finally, the two videos of the 

 
11 Available at https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-eliciting-
ideophones/sound 
12Unfortunately, it seems that this reference book treated the whole of Okinawa prefecture as one 
homogenous area, and when I went to do the task with participants in some of the southernmost islands of the 
Ryukyus they reported that the tsukutsukuboosi was not found where they lived. However, participants were 
still able to describe the call of the cicada using novel ideophones such as corocorogaasu, tukutukutee, 
cikucikuhoo, kirikirigyaa or cururururuu, some of which are strikingly similar to the Japanese ideophone for the 
same call (tsukutsukuboosi).  

https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-eliciting-ideophones/sound
https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-eliciting-ideophones/sound


Chapter 3 Ideophones in semantic development: data and methodology 

37 

ballerina tap into the contrast of unitary versus repeated motion, as in one video the 

ballerina pirouettes only once whereas in the other she pirouettes repeatedly. For 

colours, I used black, white and red as the three most widely found contrasts (Berlin & 

Kay, 1991). For shape, I used a round and a spiky shape taken from the famous bouba 

and kiki experiment (Ramachandran & Hubbard, 2001), as speakers of diverse 

languages have been shown to iconically map this contrast onto sounds (see 

Lockwood & Dingemanse, 2015 for a review).  

The sound and movement stimuli were presented as videos, sourced from 

YouTube. The individual Youtube sources for each video are provided in the online 

materials13. The decision to include visual information with the auditory stimuli and 

auditory information with the visual stimuli was made to better reflect participants’ 

multimodal experience of these phenomena in the real world. A previous study which 

attempted to elicit ideophones for sounds using only (artificially constructed) audio 

stimuli elicited very few ideophones, presumably because the stimuli were too abstract 

(Dingemanse, 2012, p. 202), whereas as we have seen ideophones tend to have highly 

specific eventive meanings (e.g. Akita, 2012; Akita & Usuki, 2016). Therefore, more 

natural and concrete stimuli were used for this task.  

For the tactile stimuli, I focused on the domains of rough-smooth, hard-soft, and 

warm-cool as these have been experimentally verified as salient and orthogonal 

perceptual contrasts (Holliins, Faldowski, Rao, & Young, 1993). To represent the 

rough-smooth domain, I used sandpapers of varying grits (60, 100, 240, 400, 600, and 

1000 grit—a higher grit indicates a finer sandpaper, while sandpapers of a lower grit 

are coarser) as well as regular printing paper and smooth plastic. For hard-soft, I used 

a marble, a tennis ball, a felt ball, a sponge rubber ball and a foam ball, in increasing 

order of softness. For warm-cool, I used a heat pack and a cold pack.  

For the domain of taste, I used salt, sugar, lemon juice, powdered bitter melon 

and MSG to represent the basic tastes of SALTY, SWEET, SOUR, BITTER and 

UMAMI. These were presented to participants dissolved in water (1 Tbsp of flavouring 

dissolved in 40ml of water). For smell, I used five essential oils described as smelling 

 
13 https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-eliciting-ideophones 

https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-eliciting-ideophones
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of orange, grapefruit, candy, mint and flowers. Both taste and smell stimuli were 

presented to participants in unlabelled bottles, numbered from 1 to 5, so that they 

would focus purely on the taste/smell and not be distracted by other features of the 

stimulus (e.g. its colour).  

For the interoceptive stimuli (Figure 11)14, I used manga drawings rather than 

real images as the exaggerated style is easier to interpret, and because manga is a 

domain strongly associated with ideophones in Japan. Some of these were taken from 

an illustrated dictionary of Japanese ideophones (Gomi, 1989), while others I drew 

myself in the same style. I used the emotions of joy, sadness, fear, anger and disgust 

as these have are very widely recognised cross-culturally (Ekman & Keltner, 1997), 

and added to these the common bodily sensations of hunger, nausea, pain, itchiness 

and overheating.  

 Task format 

The task was conducted as an oral interview, and audio recorded for the researcher’s 

notes. The stimuli were presented to participants, who were then asked to describe the 

sound, movement, colour or shape, as indicated in Table 4 below. For the rough-

smooth tactile stimuli, participants were asked to stroke the stimulus and describe the 

texture (tezawari). For the hard-soft and warm-cool stimuli, they were asked to 

squeeze/hold the stimulus and describe the feeling (expressed as the tsukanderu kanji 

‘feeling when you squeeze/hold it’). For the taste stimuli, participants were asked to 

taste a little of the solution and describe the flavour. For the smell stimuli, they were 

instructed to sniff the essential oils and describe the fragrance. For the interoceptive 

stimuli, participants were asked to describe the emotion/bodily sensation (kimoci) of 

the person in the cartoon.  

A sample of the exact instructions used in the task is given for different stimuli 

in Table 4. The verb iiarawasu, a compound of iu ‘say’ and arawasu ‘show’ was chosen 

as the main instruction for each stimulus because of its implicit reference to depiction 

(showing), the mode of representation of ideophones (Dingemanse, 2012). Responses 

 
14 Available online at https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-
eliciting-ideophones/internal-sensations 

https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-eliciting-ideophones/internal-sensations
https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-eliciting-ideophones/internal-sensations
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were recorded as either (A) not containing any ideophone or (B) an ideophone. Multiple 

responses were allowed per participant, and all were noted and included in the counts. 

For ideophone responses, the ideophone used was also recorded and later coded for 

its semantic domain (see Chapter 4).   

Table 4 Verbal instructions used in the elicitation task 

Stimuli 
group 

Sample of instructions 

SOUND water  kono mizu-no       oto-o             ii-arawa-shite-kudasai 
this   water-GEN  sound-ACC  say-show-please 
‘Please describe the sound of the water’ 

 insect kono musi-no        nakigoe-o     ii-arawa-shite-kudasai 
this   insect-GEN  call-ACC      say-show-please 
 ‘Please describe the call of the insect’ 

MOVEMENT cake kono keeki-no      ugokikata-o           ii-arawa-shite-kudasai 
this   cake-GEN   way.of.moving-ACC   say-show-please 
‘Please describe the cake’s way of moving’ 

 baby 
walking 

kono akacan-no   arukikata-o            ii-arawa-shite-kudasai 
this   baby-GEN   way.of.walking-ACC   say-show-please 
‘Please describe the baby’s way of walking’ 

SHAPE  kono  kataci-o         ii-arawa-shite-kudasai 
this    shape-ACC   say-show-please 
‘Please describe this shape’ 

COLOUR black & 
white 

kono  marui mono-no     iro-o             ii-arawa-shite-kudasai 
this    round thing-GEN  colour-ACC  say-show-please 
‘Please describe the colour of this round thing’ 

 red kono  atumareta mono-no     iro-o      ii-arawa-shite-kudasai 
this    gathered   thing-GEN  colour-ACC  say-show-please 
‘Please describe the colour of these gathered objects’ 

TEXURE rough-
smooth 

kore-o        sawa-tte-kudasai 
this-ACC    stroke-CONJ-please 
‘Please stroke this’ 

te-zawari-o             ii-arawa-shite-kudasai 
hand-stroke-ACC   say-show-please 
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Stimuli 
group 

Sample of instructions 

‘Please describe the texture’ 
 

 warm-
cool 

kore-o        sawa-tte-kudasai 
this-ACC    stroke-CONJ-please 
‘Please stroke this’ 
 
doo    kanji-masu-ka? 
how   feel-PRES.POL-Q 
 ‘How does it feel?’ 

TASTE all 
tastes 

kono  mizu-o         aji-ni shi-te 
this    shape-ACC  flavour-LOC do-CONJ 
‘Please taste this water 
 
aji-o                ii-arawa-shite-kudasai 
flavour-ACC   say-show-please 
‘Please describe the flavour’ 

SMELL all 
smells 

kono  okoo-o         kai-de 
this    shape-ACC  smell-CONJ 
‘Please smell this incense 
 
nioi-o                ii-arawa-shite-kudasai 
smell-ACC       say-show-please 
‘Please describe the smell’ 

INTERNAL 
STATE 

all 
cartoons 

kono hito-no          kimoci-wa        nan-de-shoo-ka? 
this   person-GEN  feeling-TOP  what-COP-AUX-Q 
‘How is this person feeling?’ 
 
X-san     dattara          doo    kanji-masu-ka? 
X-POL    COND          how   feel-PRES.POL.Q? 
‘If it were you (X-san), how would you feel?’ 

Participants were instructed to describe the stimuli in their own dialect. 

However, instructions for the task were given to participants in standard Japanese (by 



Chapter 3 Ideophones in semantic development: data and methodology 

41 

a non-native speaker), which may have inflated the use of standard Japanese terms. 

However, as I describe in the discussion chapter (Chapter 5), despite this the usage 

of these standard forms was quite different in the peripheral varieties from their usage 

in the central varieties.  

A pilot study was conducted with a young female Japanese speaker in Tokyo. 

In the pilot study, all stimuli targeting sounds elicited ideophones, most stimuli targeting 

movement and shape elicited ideophones, most stimuli targeting tactile sensations 

elicited ideophones, some stimuli targeting interoceptive sensations elicited 

ideophones, and none of the stimuli targeting colours, smells or tastes elicited 

ideophones. These results were a good reflection of what is already known about the 

semantic distribution of ideophones in standard Japanese (Akita, 2009, p. 176; 

Iwasaki, Sells, & Akita, 2016, p. 21). Therefore, I decided to continue using this set of 

stimuli to investigate the semantic distribution of ideophones in non-standard varieties 

as well.  

3.2 Participants and linguistic varieties 

To discuss the availability of descriptive material, I have been using the terms standard 

and non-standard varieties, but for the purposes of investigating diachronic change the 

terms central and peripheral varieties are more useful. This is because language 

change in Japan follows a wave model, with older forms being preserved in peripheral 

varieties while the newest forms and usages distribute to the centre (Onishi, 2010; 

Yanagita, 1930). For Japan, the historical and modern centres for the spread of 

linguistic forms and usages are the regions of the ancient (e.g. Kyoto, Nara) and 

modern (Tokyo) capitals respectively (Kawaguchi & Inoue, 2002). I include data from 

speakers of both varieties in my study, and both are treated as ‘central’.  

Speakers from these regions are then compared with speakers from non-central 

regions, speaking peripheral varieties, which are understood to represent older forms 

(Onishi, 2010). The data for peripheral varieties in this study comes from Hachinohe in 

the northernmost prefecture of Aomori15 (representing Tohoku Japanese), and from 

 
15 There is one prefecture further north—Hokkaido—but Japanese people only settled there very recently, and 
so the variety of Japanese spoken in Hokkaido is more modern. The traditional language of Hokkaido is Ainu, 
which has no genetic affiliation with Japanese and thus is not included in this study.  
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several islands in the southernmost prefecture of Okinawa (representing Ryukyuan). I 

collected more data in Okinawa than elsewhere as the varieties here are the most 

endangered (e.g. all are listed by the UNESCO Atlas of World’s Languages in Danger 

as definitely or severely endangered (Moseley, 2010)) and least well described (at 

least for ideophones). They can also generally be considered the ‘oldest’ varieties in 

the sense that they were the first to split from Japanese more than 2000 years ago, 

whereas subsequent splits (e.g. between Eastern Japanese, Western Japanese and 

Tohoku Japanese) all occurred more recently (within the last 500 years) (Lee & 

Hasegawa, 2011, p. 3665). In terms of geographical distance from the centre, the 

varieties spoken in Okinawa are the most distant. 

Figure 12 shows the linguistic and geographical relations between major 

varieties of Japanese and Ryukyuan. Crosses on the map indicate locations 

represented by speakers in this study. As seen on the map, the varieties represented 

in the study are Eastern Japanese (with data from Tokyo and surrounding areas), 

Western Japanese (with data from Kyoto and surrounding areas), Tohoku Japanese 

(with data from Hachinohe and surrounding areas), Amami Ryukyuan (with data from 

Amami Ōshima island and Yoron island), Okinawa Ryukyuan (with data from the main 

island of Okinawa), Miyako Ryukyuan (with data from Miyako island and surrounding 

islands) and Yaeyama Ryukyuan (with data from Ishigaki island and surrounding 

islands).  
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Figure 12 Major varieties of Japanese (left) and Ryukyuan (right) along with their linguistic and 
geographic relations, taken from Huisman, Majid, and Van Hout (in press). Crosses indicate 

locations represented in this study. 

 

For Okinawa Ryukyuan, I was only able to collect data from two participants, so 

for the purposes of analysis the data from Okinawa Ryukyuan and Amami Ryukyuan 

are collapsed under the label of Northern Ryukyuan. This also reflects the closer 

linguistic and geographical relations between these varieties when compared with 

Miyako Ryukyuan and Yaeyama Ryukyuan, which are further apart both in linguistic 

and geographical distance (Huisman et al., in press). Similarly, since Eastern and 

Western Japanese are mutually intelligible (Shibatani, 1990, p. 185), and 

geographically both represent the linguistic centre, data from these two groups of 

participants was combined, under the label of Japanese.  

A summary of the demographic information for the participants is provided in 

Table 5. For more detailed demographic information, see Appendix A. For the central 

varieties, I was able to collect data from both younger and older speakers through my 

own networks (friends and their parents or grandparents), with a natural split in the 

data between those under the age of 35, and those over the age of 35. For the 

peripheral varieties, almost all the data came from older speakers as younger 

generations often no longer speak them. Because of this, for peripheral varieties 

participants were identified via consultation with personal local contacts or with 
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community representatives (e.g. people working at community centres and schools) 

about who in the community still speaks the local dialect. 

 Although, as seen in Table 5, the data for peripheral varieties is skewed 

towards the older generations, while the data for central varieties is skewed towards 

the younger generations, this skew was not problematic for this study which takes the 

peripheral varieties as representing the oldest forms and usages. Similarly, the skew 

towards female participants in the central varieties is not problematic as these are 

taken as representing the newest forms and usages, and young women are typically 

a group known to innovate (Labov, 2001).  

The total number of participants for the study was 80. However, not all 

participants completed the entire task. This was particularly true for the Ryukyuan 

languages, as many of the participants for these languages tired more easily as a result 

of their age. I tried to make up for this by interviewing more participants for these 

varieties than for Japanese and Tohoku Japanese, with some participants completing 

one part of the task, and other participants completing another. The Ns for the 

individual sub-components of the task are given in the presentation of the results in 

the following chapter. 

Table 5 Demographic information for participants. 

Region Variety Males Females < 
35s 

> 
35s 

mean age 
(< 35s) 

mean age 
(> 35s) 

periphery 

(north) 

Tohoku 

Japanese 

5 7 2 10 27 61 

centre Japanese 1 20 10 11 25 56 

periphery 

(south) 

Northern 

Ryukyuan 

8 7 NA 

 

15 NA 66 

Miyako 

Ryukyuan 

7 13 1 19 20 71 

Yaeyama 

Ryukyuan 

6 6 NA 12 NA 80 
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Total: 27 53 13 67   

Ethics approval to conduct the task described in §3.1 with these participants 

was obtained from the Human Research Ethics Committee of the Australian National 

University (Protocol 2018/131). 

3.3 Summary 

To summarise, in this chapter I have presented a methodology for assessing the 

relative ease with which ideophones can be used to describe stimuli from varying 

sensory modalities (e.g. sound, movement, shape, colour, smell, taste etc.), 

operationalised as the frequency with which ideophones are elicited in response to 

stimuli from these modalities. In the next chapter, I discuss how the results from this 

task, including the comparison between responses from speakers of central versus 

peripheral varieties (representing diachronic change), can be taken as evidence in 

support of an implicational hierarchy for the semantic development of ideophone 

systems, SOUND < MOVEMENT < SHAPE < TEXTURE < OTHER SENSORY 

PERCEPTIONS.  
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Chapter 4 Ideophones in semantic development: findings  

As has already been mentioned, the developmental trajectory of ideophone systems 

is presumed to follow an implicational hierarchy, with ideophones appearing in some 

semantic domains (e.g. sound) before they appear in others. However, until now this 

implicational hierarchy has been largely hypothetical, based on brief remarks about 

interesting asymmetries in the cross-linguistic distribution of ideophones. In this 

chapter, I present a more detailed analysis of distributional asymmetries in a wider 

variety of cross-linguistic data to develop a more explicit implicational hierarchy, 

SOUND < MOVEMENT < SHAPE < TEXTURE < OTHER SENSORY PERCEPTIONS 

(§4.1). 

I then draw on concrete data from the elicitation task described in the previous 

chapter, where sensory stimuli were used to elicit ideophones from speakers of central 

and peripheral varieties of Japonic, to provide evidence that the hierarchy emerges in 

this way due to the relative ease with which different sensory domains can be 

represented iconically in speech. This is demonstrated by referring to the frequency 

with which ideophones are elicited in these domains, as well as the multimodal nature 

of their meanings (§4.1.1).   

 Ideophones lexicons cross-linguistically 

In the first chapter of this thesis, we learnt that ideophones depict sensory phenomena, 

but the range of sensory phenomena depicted by ideophones varies considerably from 

language to language. For example, Navajo has been suggested as a language whose 

ideophones are limited to the depiction of sound, or onomatopoeia (Dingemanse, 

2012, p. 663). Ideophones in Upper Necaxa Totonac appear to be mainly limited to the 

depiction of sound and movement, often in combination (Beck, 2008; Dingemanse, 

2012). Ideophones in English extend slightly further, including shape and spatial 

distribution (e.g. zig-zag, higgledy-piggledy) in addition to sound and motion (Hladký, 

1998; Van Hoey & Lu, in press)16. Ideophones in Japanese extend further still, adding 

 
16 A proper class of ideophones in English has not been formally defined. However, I consider English 
reduplicative rhyming words that are not derived from any ordinary items of vocabulary as ideophones. This 
includes for e.g. words like zig-zag and higgeldy-piggeldy, but excludes words like easy-peasy or airy-fairy, as 
well as words with iconic qualities but not forming a cohesive class, such as floozy or gloopy (see Dingemanse, 
2019; Kwon & Round, 2015). Such an iconic class of reduplicants can at least be defined on the basis of 
morphology, and may have a phonological basis as well. Hladký (1998) provides an extensive list of such words, 
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texture (e.g. zarazara ‘rough’) and internal states (e.g. mukamuka ‘nauseous’). 

However, for Japanese there is a peculiar lexical gap in the domains of colour, smell 

and taste (Akita, 2017, p. 21). Where smell and taste are elaborated on, there is also 

often a bias towards either one or the other, which varies from language to language. 

For example, Siwu and Korean are biased towards taste (Dingemanse, 2011b; Rhee 

& Koo, 2017), but Semai and Old & Middle Chinese are biased towards smell 

(Tufvesson, 2011; Van Hoey & Lu, in press).  

Figure 14 provides some illustrative examples of this cross-linguistic variation 

in the lexical availability of ideophones in different domains. As noted by Dingemanse 

(2012) and Akita (2013), the distribution of ideophones across languages seems to 

follow an implicational hierarchy. That is, we find languages whose ideophone systems 

are limited to the depiction of sound (e.g. Navajo), or those that are limited to the 

depiction of sound and movement (e.g. Upper Necaxa Totonac), or sound, movement 

and shape (e.g. English), but we do not find languages with ideophones for movement 

that do not also have ideophones for sound, or languages with ideophones for shape 

that do not also have them for sound and movement.  

This led Dingemanse (2012) to posit the following implicational hierarchy for the 

development of ideophones in different sensory domains: SOUND < MOVEMENT < 

VISUAL PATTERNS < OTHER SENSORY PERCEPTIONS < INNER FEELINGS AND 

COGNITIVE STATES. In this hierarchy, the backwards arrows (<) indicate that the 

existence of ideophones in the domain to the left of the arrow implicationally precedes 

the existence of ideophones in the domain to the right of the arrow. Thus, “if a language 

has ideophones it will at least have ideophones for sounds. If a language has 

ideophones for movement it will also have ideophones for sound. If a language has 

ideophones for visual patterns… it will also have ideophones for movements and 

sounds, et cetera” (Dingemanse, 2012, p. 663)

 
although his list includes words like airy-fairy and easy-peasy which I would consider quasi-ideophones. Of the 
true ideophones in the list, their meanings appear to be limited to the domains of sound, movement and 
shape. This is also consistent with the description of the semantic domains of English ideophones in Van Hoey 
and Lu (in press). 
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Figure 13 Cross-linguistic diversity in the lexical availability of ideophones. 

 soun
d 

motion shape texture colour smell taste internal 
states 

source 

Navajo         (Reichard, 2014; 
Webster, 2008) 

Upper 
Necaxa 
Totonac 

        (Beck, 2008) 

English         (Hladký, 1998) 

Siwu         (Dingemanse, 
2011b) 

Korean         (Aoyama, 1991; 
Rhee & Koo, 2017) 

Semai         (Diffloth, 1976; 
Tufvesson, 2011) 

Japanese         (Akita, 2017) 

 Dark grey areas indicate that ideophones are commonly available; light grey areas indicate that ideophones in these domains 
are rare; white indicates that there are no dedicated ideophones in these areas (by existing reports). 
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Dingemanse identifies multiple potential factors that may explain this 

implicational hierarchy. These are (1) the semiotics of the iconic use of speech, (2) our 

sensory systems (3) the nature of sensory input from the environment and (4) the direct 

observability of the phenomenon being depicted. I agree that the first three of these 

factors—and particularly how they influence the absolute iconicity of iconic mappings 

in speech—are likely to play a role in shaping the hierarchy, which I discuss in detail 

in §4.1.1. However, the data in this study contradicts Dingemanse’s hypothesis that 

direct observability may also play a role in shaping the hierarchy. 

 This is because, as has also been suggested by Japanese linguists (e.g. Akita, 

2017), and as I quantifiably and qualifiably demonstrate here by referring to 

frequencies and semantics, there is a marked lexical gap in the Japanese ideophone 

system in the domain of colour. This is revealed in the data from the stimuli task 

described in the previous chapter, and presented in §4.1.1. On the other hand, 

Japanese is also famously rich in ideophones for the domain Dingemanse identifies 

as least directly observable: inner feelings and cognitive states (Akita, 2017). The 

absence of ideophones for colours combined with the presence of ideophones for 

internal states in Japanese suggests that direct observability is not relevant to the order 

in which languages develop ideophones in different domains.  

More recently, Van Hoey and Lu (in press) compare the cross-linguistic 

availability of ideophones in a wider sample of languages using semantic maps. The 

base map that they use for this comparison is shown in Figure 15. Ideophone systems 

are presumed to start in zone I, with ideophones for sound. Ideophones in zone II 

appear next, followed by those in zone III, and then finally zone IV. To progress from 

one zone to the other, the language must have ideophones in at least one of the 

semantic domains assigned to that zone.  
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Figure 14 Semantic map for ideophones proposed by Van Hoey and Lu (in press) 

 

In Figure 15, this map is then applied to the ideophone systems of eight 

genetically unrelated languages: Basque, English, Japanese, Ewe (Niger-Congo), 

Wolaitta (Afro-Asiatic), Quichua, Korean and Old & Middle Chinese. Apart from 

English, all these languages have large ideophone lexicons. Despite this, the maps in 

Figure 15 highlight some interesting asymmetries in the distribution of ideophones in 

each zone. For example, in zone II (related to visual perception), only movement and 

dimension are found in all eight diverse languages. Similarly, in zone III (relating to the 

perception of stimuli originating outside the body), only tactition is found in all seven 

ideophone rich languages, but not in the more impoverished ideophone lexicon of 

English. Basque and Ewe do not possess any ideophones in zone IV (relating to the 

internal perceptions, which includes inner feelings, evaluation and the perception of 

time)—despite reports that the Basque ideophone lexicon contains ‘more than 4,500’ 

forms (Ibarretxe-Antuñano, 2006, p. 150) and that a large part of the Ewe lexicon as a 

whole is ‘extremely rich’ in ideophones (Ameka, 2001, p.30; Westerman, 1930, p.187). 

This means that to maintain the assumption that the developmental trajectories 

of ideophone lexicons are predictable even up until the appearance of ideophones for 

internal perceptions, Van Hoey and Lu (in press) must adopt very lose criteria in their 

maps. Thus, the hierarchy implied in their maps is essentially of the form SOUND < 

VISUAL PERCEPTIONS < NON-VISUAL, EXTERNAL PERCEPTIONS < INTERNAL 

PERCEPTIONS. 
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Figure 15 Van Hoey and Lu’s (in press) semantic maps of ideophone systems from eight 
genetically unrelated languages 

 
 

  

English Basque 

Ewe Japanese 

Wolaitta Quichua 

Old and Middle Chinese Korean 
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While this hierarchy works for the cross-linguistic data available, in this chapter 

I argue that it is possible to formulate a more restrictive, and hence more predictive 

hierarchy of the form SOUND < MOVEMENT < SHAPE < TEXTURE < OTHER 

SENSORY PERCEPTIONS. In this hierarchy, SHAPE is used as a super-category to 

refer to both configuration and dimension together. This is because when speech is 

used to represent shape in a way that is absolutely iconic, this necessarily involves the 

manipulation of both dimension (of the oral cavity) and configuration (of the 

articulators) simultaneously (see §1.1.1). TEXTURE is used to refer to things perceived 

through tactition, i.e. by feeling or touching with the hand, thus including both 

properties like rough-smooth, as well as warm-cool in the sense of warm/cool to the 

touch, but not in the sense of perceptions of heat/cold originating from within the body, 

e.g. as in a fever. 

This hierarchy is proposed on the basis that, combining the information from 

Figure 13 and Figure 15, we now have examples of languages that appear to: 

(1) Possess ideophones for sound, but not in any other sensory domain (in 

Navajo, Figure 13) 

(2) Possess ideophones for sound and movement, but not in any other sensory 

domain (in Upper Necaxa Totonac, Figure 13) 

(3) Possess ideophones for sound, movement and shape, but not in any other 

sensory domain (in English, Figure 15) 

(4) Possess ideophones for sound, movement, shape and textures, but not in 

any other sensory domain (in Basque, Figure 15) 

Japanese is a language that possesses ideophones for sound, movement, 

shape, texture and internal states, but not in any other domain (Figure 15). However, 

it is not possible to extend the hierarchy in this way because Ewe is an example of a 

language which, on the other hand, possesses ideophones for colours, smells and 

tastes (which Japanese lacks), but not internal states (which Japanese possesses in 

abundance). Therefore, the implicational hierarchy that I propose does not make any 

predictions about the developmental trajectory of ideophone systems in sensory 

domains beyond sound, movement, shape and texture. In the following section, I 
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present an argument for why this should be the case, based on the results of the 

stimuli-based elicitation task described in Chapter 3.   

4.1 A (new) implicational hierarchy 

This section provides further support for an implicational hierarchy for the meanings of 

ideophones, SOUND < MOVEMENT < SHAPE < TEXTURE < OTHER SENSORY 

PERCEPTIONS by taking a closer look at the distribution and semantics of ideophones 

in central and peripheral varieties of Japonic, through an analysis of data from a stimuli-

based elicitation task (Chapter 3).  

 Frequencies and types of ideophones elicited using stimuli from varying 
sensory modalities 

To examine whether some sensory domains (e.g. sound) are indeed easier to 

represent using ideophones—as we would expect given that ideophones in these 

domains appear to develop earlier in languages (§4)—I examined the proportion of 

descriptions of stimuli representing sounds, movements, shapes, colours, textures, 

smells, tastes, and internal states which contained ideophones versus the proportion 

which did not contain any ideophones. To introduce a comparative perspective, these 

descriptions were collected from speakers of both central and peripheral varieties of 

Japonic, with the peripheral varieties taken to represent an older form of the ideophone 

lexicon and central varieties a more modern one (see §3.2).  

For each stimulus group separately, Figure 16 summarises the proportion of 

descriptions elicited which contained ideophones (in red), versus those that did not 

contain ideophones (in blue), for speakers of central (C) and peripheral (P) varieties of 

Japonic. The numbers at the top of the bars indicate the total number of descriptions 

elicited for all the stimuli in that stimulus group. Where participants gave multiple 

descriptions for a single stimulus, both descriptions were counted and coded equally 

(regardless of the order in which they were given).  

Table 6 and Table 7 provide an overview of which of these differences were 

statistically significant (at the level of p<.05) and which were not, for central and 

peripheral varieties respectively. The tables were created based on the output of 

binomial mixed effects regression models with ideophone response (yes/no) as the 
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dependent variable; sensory domain of the stimuli as the independent variable; and 

stimuli and participants as random effects. The output of these models is provided in 

Appendix B.  

Figure 16 Proportion of ideophone versus non-ideophone responses to varying sensory 
stimuli 

 
 

Table 6 Comparative frequency of ideophones elicited in different sensory domains, for central 
varieties of Japonic.  
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Table 7 Comparative frequency of ideophones elicited in different sensory domains, for 
peripheral varieties of Japonic.  

 

In both varieties, stimuli representing sounds, movements, shapes and textures 

elicited more descriptions containing ideophones than stimuli representing any other 

sensory domain, supporting the hypothesis that ideophones in these domains are 

easier to represent iconically and thus develop earlier. 

Speakers of peripheral varieties used less ideophones generally than speakers 

of central varieties, which may be attributed to language loss affecting the peripheral 

varieties (e.g. Bairon, Brenzinger, & Heinrich, 2009), especially as ideophones are 

reported to be particularly vulnerable in these scenarios (e.g. Childs, 1996). However, 

while across most stimuli groups the relative difference between the proportion of 

ideophones elicited in central and peripheral varieties remained roughly equal, the 

difference between numbers of ideophones elicited from speakers of central versus 

peripheral varieties in the domain of internal states was particularly great.  

This impression was supported by statistical analysis. Table 8 shows the exact 

percentage of ideophone responses elicited in central and peripheral varieties for each 

stimuli group, as well as the difference between these percentages. In the far right 

column are the z-values and p-values from a series of binomial regression models 

(analysing the data for each stimuli group separately) with ideophone response 

(yes/no) as the dependent variable; the linguistic variety of the speaker 

(central/peripheral) as the independent variable; and stimuli and participant as random 

effects. The complete output of these models is provided in Appendix B. As highlighted 
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in the table, the difference between numbers of ideophones elicited from speakers of 

central versus peripheral varieties was particularly great in the domain of internal 

states, which had the highest z-value17.  

Table 8 Comparison of the differences between central and peripheral varieties in relative 
number of ideophone responses elicited across the different stimuli groups. 

 percentage of ideophone responses elicited   

stimuli 
group 

central 
varieties 

peripheral 
varieties 

central – peripheral 
varieties 

z value p value 

sound 99.5 88.8 10.7 -2.527 0.0115* 

motion 87.9 58.4 29.5 -4.529 5.92e-06*** 

texture 68.2 50.8 17.4 -3.267 0.00109** 

shape 56.9 32.3 24.6 -2.684 0.00727** 

internal 
state 

41.1 10.8 30.3 -5.734 9.79e-09*** 

smell 34.4 16.1 18.3 -2.343 0.0191* 

colour 12 0.9 11.1 -0.678 0.498 

taste 1.25 0 1.25 0.000 1 

I interpret this to indicate that the plethora of ideophones for internal states in 

the central varieties of Japonic is a relatively recent development. This is supported by 

the fact that many if not most Japanese ideophones for internal states can be analysed 

as either synchronically or diachronically deriving from ideophones depicting the 

sounds or movements of the body when experiencing these sensations, which later 

acquire an extended reference to the sensation itself (Akita, 2010). For example, 

dokidoki, an onomatopoeia depicting the pounding of the heart, is commonly used to 

refer to emotions like fear or nervousness (Yamaguchi, 2003). Similarly, wakuwaku 

‘excited’ which is now only used to refer to emotion, historically referred to the trembling 

of the body either in a neutral (i.e. non-emotional) sense, or in the sense of trembling 

from either positive (e.g. excitement) or negative (e.g. fear) emotions (Nakazato, 

2004a; Yamaguchi, 2003). This suggests that usages of ideophones to refer to internal 

experiences develop later than more concrete usages referring to sound or movement, 

 
17 The difference in the domain of movement was also comparatively large, a discussion point to which I will 
return in Chapter 5.  
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reinforcing the basicness of these domains in the implicational hierarchy (SOUND < 

MOVEMENT < SHAPE < TEXTURE < OTHER SENSORY PERCEPTIONS).  

So far, we have focused on the differences in tokens of ideophones elicited in 

each stimuli group. However, that the possibilities for iconic representation vary 

considerably according to the sensory domain being represented is even more obvious 

when we compare types of ideophones elicited across these domains. This is shown 

in Figure 17, with central varieties in red and peripheral varieties in blue. To maintain 

the comparison across the stimuli groups and linguistic varieties, the type frequencies 

have been normalised by the number of stimuli in each group and participants for each 

variety. However, note that this has likely inflated the number of types for the stimuli 

groups of shape and colour, as the number of stimuli in these groups was very low 

(only 2 for shape and 3 for colour).  

The implicational hierarchy is most obvious in the peripheral varieties (in blue), 

where we can see a clear decline in types of ideophones elicited from SOUND < 

MOVEMENT < SHAPE < TEXTURE < OTHER SENSORY PERCEPTIONS. For 

peripheral varieties, the number of types in ‘other sensory perceptions’ is very low. 

For central varieties, the number of types in internal states is comparatively high 

(consistent with the analysis that this part of the ideophone lexicon is a recent 

development unique to these varieties), but the number of types in the domains of 

smell, colour and taste is also low. This reinforces the idea that these domains—

particularly taste—represent a lexical gap in Japanese.  

Additionally, the distribution of types reflects that the ability to come up with 

new ideophones to describe a sensory experience decreases dramatically as you 

move along the implicational hierarchy. That is, it is easier to come up with new 

ideophones in the domain of sound than it is to come up with new ideophones in the 

domains of smell, colour or taste where only a few types were used with very broad 

meanings, as we will see in more detail soon. This supports the hypothesis that the 

implicational hierarchy discussed in §4.1 emerges from the relative ease with which 

sensory phenomena can be represented iconically in speech.   
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Figure 17 Comparison of types of ideophones elicited by stimulus group and linguistic variety 

 

Further evidence for this, as well as the relative underdevelopment of the 

ideophone lexicon in the domains of smell, colour and taste in these Japonic 

varieties, emerges when we also consider the multisensory meanings of these types. 

Figure 18 shows the ratio of ideophone types according to their multisensory 

associations, with the numbers of types for each domain (n) indicated below the bars 

in the graph. Green indicates that the ideophone elicited was monosensory, i.e. that it 

did not have any related associations in modalities other than that of the stimuli which 

it described. An example of this is the ideophone tsukutsukuboosi, which was elicited 

in response to the stimulus of a cricket chirping18, and does not have any other 

associations in domains beyond sound.  

Other colours indicate that the ideophone had an additional, related 

association in a sensory modality other than that of the stimulus with which it was 

elicited. An example is the ideophone sarasara, which evokes both the sound and 

movement of flowing water19. In the stimuli group for sound, this would be 

 
18 Available at: https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-eliciting-
ideophones/sound/tsukutsukuboosi 
19 Elicited in response to the video available at: https://sites.google.com/view/bonniemclean/research-
materials/sensory-stimuli-for-eliciting-ideophones/sound/stream 

https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-eliciting-ideophones/sound/tsukutsukuboosi
https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-eliciting-ideophones/sound/tsukutsukuboosi
https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-eliciting-ideophones/sound/stream
https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-eliciting-ideophones/sound/stream
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represented in blue, as the stimuli was elicited in response to sound but has 

additional connotations of movement. In the stimuli group for movement, this would 

be represented in orange, as the stimuli was elicited in response to movement but 

has additional connotations of sound. The sound&movement category (in red) is 

used when an ideophone with connotations of both sound and movement (e.g. 

sarasara) is elicited in response to a stimulus from a third sensory modality. This 

happened when sarasara was also used to describe the smooth plastic in the stimuli 

group of textures20.  

Finally, turquoise is used when the ideophone elicited was not associated with 

any particular sensory modality but referred to some suprasensory property that 

applies across all sensory modalities. There are three generally accepted 

suprasensory properties: INTENSITY, QUALITY and DURATION (Marks, 1978). An 

example of an ideophone representing the suprasensory property of INTENSITY is 

honnori, which simply describes ‘perceiving something slightly’ (Yamaguchi, 2003, p. 

334), and which was elicited in response to the sweet taste stimulus (for which it was 

the only ideophone elicited for taste in the entire study), the floral smell stimulus, and 

both the white and black colour stimuli, both of which were faded in colour21. That 

honnori can be used to describe a wide range of sensory perceptions—including 

perceptions between modalities like colour and taste/smell which are very 

disparate—and furthermore that it can be used to represent colours of opposite 

quality (like white and black) indicates that it is only specified for the suprasensory 

property of INTENSITY, where it refers to sensory properties of a low intensity.  

Additional classifications of the modality of an ideophone (outside of the 

modality in which it was elicited) were performed on the basis of the definitions of 

these ideophones in Yamaguchi’s (2003) dictionary. As most of the ideophones used 

by speakers of peripheral varieties were also existing forms in the central varieties, 

the bulk of classifications were made on this basis. However, where a non-standard 

ideophone was elicited from a participant, the classification was made through 

 
20 Described at: https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-eliciting-
ideophones/texture/rough-smooth 
21 Available online at: https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-
eliciting-ideophones/colour 

https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-eliciting-ideophones/texture/rough-smooth
https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-eliciting-ideophones/texture/rough-smooth
https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-eliciting-ideophones/colour
https://sites.google.com/view/bonniemclean/research-materials/sensory-stimuli-for-eliciting-ideophones/colour
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consultation with that participant, and sometimes also later with other members in the 

community. This involved asking them, for each sensory modality examined in the 

task (i.e. sound, movement, shape, texture, taste, smell, internal states), whether the 

ideophone could be used to describe something in that domain, and whether this was 

related to the use of that same ideophone to refer to the stimulus. A list of these non-

standard ideophones and their (multi)sensory meanings is provided in Appendix C. 

Figure 18 Multisensory meanings of ideophones elicited in response to stimuli of varying 
sensory modalities 

 

There are several facts about the clusterings of multisensory associations in 

Figure 18 that support the implicational hierarchy proposed in §4.1. The first is that 

the presence of monosensory ideophones decreases dramatically as you move down 

the hierarchy from SOUND < MOVEMENT < SHAPE < TEXTURE < OTHER 

SENSORY PERCEPTIONS. That is, almost all ideophones elicited in response to the 

sound stimuli were monosensory (depicting only sound), more than half of 

ideophones elicited in response to movement stimuli were also monosensory 

(depicting only movement), but only a quarter (at most) of ideophones elicited in 

response to shape stimuli were monosensory (depicting only shape), while even 

fewer ideophones depicting textures were monosensory, and fewer still monosensory 

ideophones were found for internal states. The availability of monosemous 

ideophones in a particular sensory domain directly follows the implicational hierarchy, 
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with monosemous ideophones being more common in domains appearing earlier in 

the hierarchy, decreasing as you move along the hierarchy, and being absent from 

domains at the end of the hierarchy. On the other hand, at the opposite end of the 

hierarchy the reverse situation is true; all the ideophones elicited in response to taste 

had suprasensory meanings (i.e. assigned to no single modality)22, most of the 

ideophones for colour also had suprasensory meanings23, and the final domain in 

which suprasensory ideophones were found was smell. This says a lot about the 

relative ease with which domains at the lower end of the hierarchy can be 

represented iconically in speech, in contrast to the difficulty of representing domains 

at the furthest end of the hierarchy. 

Secondly, it’s important to note that multisensory ideophones are more likely 

to possess these additional sensory associations in domains appearing earlier in the 

hierarchy (e.g. SOUND, MOTION) rather than later (e.g. SHAPE, TEXTURE, OTHER 

SENSORY PERCEPTIONS). Thus, ideophones elicited in response to movement 

stimuli are more likely to additionally encode sound than ideophones elicited in 

response to sound stimuli are likely to additionally encode movement. Similarly, 

ideophones elicited in response to shape stimuli are more likely to additionally 

encode movement than ideophones elicited in response to movement stimuli are 

likely to additionally encode shape. Finally, ideophones elicited in response to texture 

stimuli are more likely to additionally encode shape than ideophones elicited in 

response to shape stimuli are likely to encode texture (which never occurred). These 

facts support the hypothesis that ideophones depicting sound are likely to have 

developed before ideophones depicting movement, ideophones depicting movement 

likely developed before ideophones depicting shape, and ideophones depicting 

shape likely developed before ideophones depicting textures. 

Smell stimuli were often described using ideophones depicting internal states, 

particularly those evoking feelings of being ‘refreshed’ or ‘clear-headed’ (e.g. sukkiri). 

 
22 Although in this case, ‘all’ the ideophones was only one ideophone—again highlighting the poverty of 
ideophones for taste in Japanese.  
23 Note that only one ideophone was elicited using the colour stimuli in the peripheral varieties (kowaan, which 
according to the speaker depicted an opening up movement, with accompanying gesture, and was used to 
describe the white colour). This is why the entire bar for the peripheral varieties for colour is blue. 
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Other tactics for describing smells were to use ideophones depicting the movement 

of gases (e.g. fuwaQ ‘puff’), or the sound and movement of a cool breeze (suusuu). 

Colour stimuli were sometimes also described in terms of the movement of 

something opening up (kowaan) for something bright, or clouding over (doyoon) for 

something dark. That no monosensory ideophones were elicited in these domains, 

and that participants instead resorted to describing other features of the stimulus, or 

to using ideophones depicting suprasensory properties, highlights that these domains 

are difficult to represent with ideophones in Japanese, and thus could be considered 

‘lexical gaps’.  

 Discussion 

In §1.1.1, we saw how the iconic affordances of the acoustic and articulatory 

properties of speech make absolutely iconic mappings (i.e. involving a direct 

resemblance between aspects of form and aspects of meaning) that occur within a 

single modality possible not only in the domain of sound but also in the domains of 

movement and shape (via articulatory iconicity). This explains why ideophones in these 

domains develop earlier and are more likely to be monosemous, but why should the 

development of ideophones for texture follow?  

To answer this, I refer to a recent discussion of cross-modal metaphors 

(Winter, 2019). In the study, Winter argues that mappings between highly similar and 

perceptually integrated sensory modalities (e.g. sound and texture), as in 

expressions like rough voice or the Japanese ideophone zarazara ‘rough (texture or 

voice)’, which have previously been analysed as metaphors (e.g. Lu, 2006; Yu, 

2012), do not in fact involve metaphor at all, but rather literal similarity. Although we 

think of the senses as discrete, and this study is also guilty of treating them in this 

way, in reality our perceptual systems exhibit a high degree of multimodal 

integration—just like Japanese ideophones, and just like language in general 

(Levinson & Holler, 2014; Özyürek, 2014). 

Because of this, Winter argues, we need to rethink our intuition (stemming 

from entrenchment of the ‘the five senses’ model in scientific tradition) that mappings 

between highly integrated perceptual domains like sound and texture, as in rough 
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voice, are metaphorical. To support this, he references a wealth of 

neuropsychological studies that demonstrate the near inseparable nature of 

perceptual systems like taste and smell, or sound and touch. Using the example of 

sound and touch, in an experiment known as the ‘parchment-skin illusion’, 

participants report to have dryer hands when the sound of their hands rubbing 

against each other is amplified in the high-frequency components (Jousmäki & Hari, 

1998). This is likely due to overlaps in the neurons which respond to the perception 

of sound and texture (Schroeder, Lindsley, Specht, Marcovici, Smiley, & Javitt, 

2001). Thus, when gasagasa, a Japanese onomatopoeia which depicts the sound of 

dry objects rubbing together, is used to refer to a dry tactile sensation, the tight link 

between sound and texture in sensory processing may make this usage feel more 

iconic.   

These neurophysiological facts have direct consequences for our 

understanding of the iconicity of ideophones like gasagasa in situations where it is 

used to refer to a tactile sensation. Remember that in §1.1.1 we defined absolute 

iconicity as anything that involves a direct resemblance between aspects of form and 

aspects of meaning. If we accept that sensory modalities like audition and tactition 

are in fact not discrete but overlapping, and that aspects of tactile perception may 

actually literally involve aspects of auditory perception, then instances like the use of 

gasagasa to refer to a rough texture can indeed be considered examples of iconicity 

that is absolute. There will obviously be less aspects of similarity involved in 

mappings that occur within a subset of overlapping modalities (e.g. sound  texture) 

than there are in mappings involving modalities that overlap completely (e.g. sound 

 sound, or movement  movement), which would explain why ideophones for 

texture develop later than those for sound, movement, and shape where unimodal 

mappings are possible. However, this new approach to the treatment of cross-modal 

metaphors offers a plausible explanation as to why ideophones for textures appear 

earlier on in the hierarchy than ideophones for other sensory phenomena.  

Specifically, we can formulate the hypothesis that mappings that occur 

between sensory modalities whose overlap is greater are likely to appear earlier and 

more frequently than those that occur between sensory modalities whose overlap is 
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lesser. The patterns of multimodality in Figure 18 support this hypothesis. Continuing 

with the example of the domain of texture, mappings between the modalities which 

are reported to have a high overlap—e.g. sound and texture, but also movement and 

texture (e.g. Blanchard, Roll, Roll, & Kavounoudias, 2011; Serino, Pizzoferrato, & 

Ladavas, 2008; Yarrow & Rothwell, 2003)—are more common than mappings 

between modalities which are reported to have a lesser overlap—e.g. shape and 

texture (e.g. Hsiao, 2008).  

 Summary 

To conclude, this chapter developed an implicational hierarchy for the semantic 

development of ideophone systems, based on a careful analysis of distributional 

asymmetries in the lexical availability of ideophones cross-linguistically (§4.1). 

Specifically, I proposed that ideophones develop in the order SOUND < MOVEMENT 

< SHAPE < TEXTURE < OTHER SENSORY PERCEPTIONS. Next, using data from 

an elicitation task involving sensory stimuli, I provided evidence that this hierarchy 

directly reflects the ease with which these domains can be represented iconically. 

Finally, I considered how the greater or lesser iconicity of these ideophones may also 

be influenced by multimodal integrations in our perceptual processing systems 

(§4.1.2). In the next and final chapter, I consider the broader implications of these 

findings for directions for future research.  
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Chapter 5 Contributions and future directions  

In this chapter, I summarise the significant contributions of this thesis to our 

understanding of the role of iconicity in phonological and semantic development, as 

well as its implications for future research.  

5 Overview 

5.1 Ideophones and sound change 

The first part of the thesis developed a nuanced analysis of the influence of iconicity of 

different types and degrees on sound change, to resolve contradictions in the literature 

about whether ideophones are diachronically more or less stable than other words. 

The answer to this question was that both views were right, in that ideophones whose 

iconicity involved a direct resemblance between aspects of form and aspects of 

meaning (as in absolute iconicity) but which was still not entirely transparent (as in 

secondary iconicity) were likely to be very diachronically stable—significantly more so 

than arbitrary words from the same semantic domain. However, onomatopoeia, whose 

iconicity was more likely to be transparent (as in primary iconicity) exhibited greater 

flexibility in incorporating new sounds and sound configurations than other 

ideophones. This meant that onomatopoeia were less stable than other ideophones 

diachronically, although still more stable than comparative arbitrary words from the 

same semantic domain. Additionally, iconic mappings involving only a resemblance of 

relations, and not a direct resemblance between form and meaning, were found to be 

diachronically less stable. These findings were based on a comparative analysis of 

sound change occurring in the ideophone versus the non-ideophone lexicons of two 

Ryukyuan varieties (Miyako and Ishigaki), using standard Japanese as a baseline from 

which to measure this sound change. 

These findings identify several areas for future research. The first is the notion 

that some iconicity in language may be purely of the transparent, primary kind, without 

making recourse to secondary iconicity (i.e. by hinting at the fact that the 

representation is iconic, or should be interpreted in a certain way). Previous studies 

(Ahlner & Zlatev, 2010) have suggested that any primary iconicity in language must be 

supported by secondary iconicity. However, as I discuss in §1.1.2 and §2.3 there are 
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reasons to believe that this may not be the case for onomatopoeia. Further research 

should focus on more definitive ways of testing this hypothesis.  

Secondly, relatively iconic mappings were shown to be less stable than 

absolutely iconic mappings in sound change, and it was suggested that this may be 

the case in cross-linguistic variation as well. However, I do not know of any studies 

attempting to test this idea by comparing absolute versus relatively iconic mappings 

for the same concepts across genetically unrelated languages. Therefore, this is also 

identified as an area for future research.  

Thirdly, the diachronic stability of iconic words may have applications in 

historical linguistics. If iconic word forms change at a slower rate than words whose 

form-meaning mapping is arbitrary, as suggested by the study in Chapter 2, then they 

may provide a means of increasing the time depth to which we can trace the histories 

of languages.  

Finally, that iconic signs in spoken language appear to be diachronically more 

stable raises the question of whether the same phenomenon is also observed in other 

modalities. Possible avenues for future research include the diachronic stability of 

iconic gestures, iconic words in signed languages, or even iconic symbols like emojis.  

5.2 Ideophones in semantic development 

The second half of the thesis explored the influence of iconicity on the semantic 

development of ideophone systems, specifically to build on the hypothesis that this 

leads to an implicational hierarchy for their developmental trajectory. By considering 

the lexical availability of ideophones cross-linguistically, a hierarchy was developed of 

the form SOUND < MOVEMENT < SHAPE < TEXTURE < OTHER SENSORY 

PERCEPTIONS.  

Next, an in-depth analysis of the frequency and semantics of Japanese 

ideophones elicited in response to sensory stimuli, as well as a comparison across 

central and peripheral varieties of Japonic, was used to provide support for the ordering 

of the hierarchy in this way, and to develop an explanation for why this should be the 

case by demonstrating that ideophones in domains appearing early on in the hierarchy 
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are comparatively easier to represent iconically in speech, and involve more directly 

iconic mappings.  

The implicational hierarchy developed in this thesis is an attempt to explain the 

uniformity that exists across languages in terms of the availability of ideophones in 

different sensory domains. However, as highlighted in §4.1, after the development of 

ideophones for texture ideophone lexicons are better characterised by their variation 

than their stability (hence the hierarchy’s deliberately broad final category of ‘OTHER 

SENSORY PERCEPTIONS’). For example, in §4.1.1 a lexical gap was identified for 

the Japanese ideophone lexicon in the domains of colour, smell and taste. Although I 

did not discuss it in that chapter, my hypothesis is that this lexical gap arises from a 

bias towards the depiction of movement in Japanese ideophones. This is because in 

contrast to domains in which Japanese ideophones are comparatively well developed 

(e.g. shape, internal states), these domains (particularly colour and taste) are difficult 

to depict through movement. 

 That the orientation towards movement in Japanese represents a bias is 

supported by the fact that the peripheral varieties in the data do not appear to share 

this bias, or at least not to the same extent. For example, in addition to the difference 

in the domain of internal states (discussed in §4.1.1), the difference between central 

and peripheral varieties in the number of ideophones elicited in the domain of motion 

was comparatively higher than the difference in other domains (see Table 8, §4.1.1). 

Also, for the domain of shape ideophones in central varieties contained comparatively 

more additional associations with movement, while ideophones in peripheral varieties 

were more often monosemous (Figure 18, §4.1.1).  

 Additionally, that more ideophones were elicited describing smells than tastes, 

and that many of these described the smells in terms of the movement of gases or air 

(e.g. funwari ‘floating’ or fuwaQ ‘poof’ for faintly sweet smells, or suQ ‘woosh’ for 

intense minty smells) also suggests a bias, which again was stronger in the central 

than the peripheral varieties (Figure 18). This is because the general cross-linguistic 

trend in both ideophones (e.g. Siwu (Dingemanse, 2011b), Korean (Rhee & Koo, 

2017)) and overwhelmingly in the general lexicon is for taste to be more encoded than 

smell. For example, in a recent study involving 20 languages spanning 17 language 

families, only one of these languages was found to encode smell more often than taste; 
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in all other languages examined, participants were better at describing taste than they 

were at describing smells, often by a considerable margin (Majid et al., 2018). That this 

is not the case for Japanese ideophones is therefore a highly salient feature of the 

Japanese ideophone system. However, if we extend the idea of ‘taste’ to refer not just 

to flavour but also to the tactile qualities of food, which as we saw in Japanese 

ideophones are often described through movement (Figure 18), suddenly the lexicon 

of taste ideophones in Japanese expands considerably, well surpassing that of the 

smell lexicon observed here (e.g. Muto, 2003). Thus, Japanese is unlikely to represent 

an example of those rare languages with a genuine cultural bias towards describing 

smell (one example of which is Semai (Burenhult & Majid, 2011), which unlike many 

other languages does indeed appear to have a well-developed ideophone lexicon for 

smell (Tufvesson, 2011)). Instead, I analyse the comparatively unusual frequency of 

smell ideophones compared to taste ideophones in the results of the task described in 

chapters 3 and 4 as stemming from the proposed movement bias in the Japanese 

ideophone system: while smells can be described in terms of the movements of gases, 

flavour (independent of texture) is very difficult to describe through movement.  

Studies such as the one described for Japanese in chapters 3 and 4 will be 

valuable in understanding the differences between ideophone systems in various 

languages. To this end, based on my experiences conducting this study, I would like 

to outline some things I would do differently if I were to conduct it again. First, I would 

ensure that the numbers of stimuli in each group are evenly split across all the sensory 

domains (i.e. sound, movement, shape, colour, texture, smell, taste, internal states). 

This is because, as discussed in §4.1.1, uneven numbers of stimuli across these 

groups made them difficult to compare.  

Secondly, while most stimuli chosen for the study were useful in eliciting 

ideophones, I would not use the shape stimuli in this study again. As mentioned in 

chapter 3, these were chosen because they have been used in several experimental 

studies where they were reliably iconically mapped to speech, and because they 

successfully elicited ideophones with a young speaker of Japanese in the pilot test. 

However, in the Ryukyuan field setting, where I was working with much older speakers 

who were not accustomed to these kinds of abstract tasks, they were much less 

successful in eliciting ideophones. Instead, participants described the shapes using 
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source-based descriptions, like ‘it looks like a piece of coral.’ Therefore, I would 

suggest for future studies that more concrete stimuli are used, such as an actual piece 

of coral or other three-dimensional object whose shape is salient. Similarly, in the 

domain of colour, three-dimensional stimuli rather than pictures may elicit ideophones 

more successfully. For example, participants were particularly receptive to the texture 

task involving three-dimensional stimuli, in which many ideophones were elicited, 

which has also been reported in similar studies (e.g. Diatka, 2014; Dingemanse, 

2011b). That more concrete stimuli would elicit more ideophones also makes sense 

given what we know about their highly specific referential semantics (e.g. Akita, 2012). 

Therefore, wherever possible stimuli used to elicit ideophones should be as concrete 

and multidimensional as possible24.  

Finally, although I did not discuss this in Chapter 4, it should be noted as another 

direction for future research that the usage of ideophones elicited during the task 

sometimes varied considerably between speakers of central and peripheral varieties. 

This was most notable in the domain of the rough-smooth tactile stimuli (i.e. the various 

types of sandpaper, regular paper and smooth plastic). Speakers of central varieties 

tended to universally describe the sandpaper with the ideophone zarazara, and 

furthermore were quite precise as to where (in the stimuli) the distinction between 

zarazara ‘rough’ versus sarasara ‘smoother’ versus tsurutsuru ‘very smooth’ lay. In 

contrast, speakers of peripheral varieties tended to use a wider variety of forms (e.g. 

zarazara, gasagasa, jarijari, garigari, pasapasa, and bosabosa) to refer to the rough 

sandpaper, and were also much less precise as to where the distinction between these 

forms and forms that were used to refer to smooth (sarasara, surusuru, tsurutsuru) lay, 

since the coverage of these forms in the stimuli varied considerably from participant to 

participant. Of further interest was the fact that those forms avoided by speakers of 

central varieties in the sandpaper task (i.e. gasagasa, jarijari, garigari, pasapasa) have 

very particular usages in standard/central Japanese, which they may not possess in 

the peripheral varieties—as suggested by the fact that in these varieties participants 

used these forms equivalently to refer to a general feeling of roughness. For example, 

 
24 Although I would not do this in the domain of taste as this is likely to conflate aspects of flavour and tactile 
perception, which as mentioned are two very different things—e.g. Japanese is rich in ideophones for textures 
(including food texture) but lacks dedicated ideophones for flavour. 
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in standard/central Japanese gasagasa is used particularly to indicate a rough feeling 

on the skin, jarijari and garigari are used for a rough feeling in the mouth, while 

pasapasa is used to refer to rough/dry food or hair. Meanwhile, only zarazara is used 

to refer to a roughness that is not specified for the type of object.25  

Moreover, the use of zarazara was positively associated with the central 

varieties, and negatively associated with the peripheral varieties. On the other hand, 

the use of gasagasa was positively associated with peripheral varieties, and negatively 

associated with central varieties. Tsurutsuru was also significantly associated with 

central varieties, and negatively associated with peripheral varieties, although this 

association was not as strong as for zarazara and gasagasa. These facts are reflected 

in the standardised residuals from a Chi-Square test predicting ideophone usage 

(zarazara, gasagasa etc.) from linguistic variety (central/peripheral). The output of this 

model is provided in Appendix B. 

My interpretation of these facts is as follows: zarazara developed only recently 

as a general ideophone for rough in central varieties, while the other forms which 

appear in peripheral varieties (gasagasa, pasapasa, jarijari/garigari) are older forms 

previously used in a general sense to refer to rough textures (as in peripheral varieties), 

but whose meanings have recently narrowed in central varieties, perhaps due to the 

introduction of zarazara as a general term. Tsurutsuru is also suggested to be a more 

recent form which developed to add an additional contrast to the contrast between 

gasagasa ‘(the older most productive form for) rough’ and surusuru ‘smooth’, with 

tsurutsuru being judged smoother than surusuru. This is reflected in the associations 

of zarazara and tsurutsuru with central varieties, and the negative associations of these 

forms with peripheral varieties, while gasagasa is associated with peripheral varieties 

but negatively associated with central varieties.  

This suggests that the meanings of ideophones tend to narrow over time, which 

has also been reported from analysis of historical data (e.g. Nakazato 2000, 2004a, 

2004b). This tendency for ideophones with overlapping meanings to gradually shift 

towards monosomy over time is interesting, especially given findings that polysemous 

 
25 Based on definitions of these ideophones in Yamaguchi (2003) as well as an examination of their use in a 
corpus (Maekawa, 2014). 
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words are at risk of losing their perceived iconicity over time, making them more subject 

to sound change (Flaksman, 2013a). Therefore, this aspect of the differences between 

central and peripheral varieties of Japonic in ideophone usage, and what this may 

show about how and why the meanings of ideophones change over time (e.g. do they 

tend to narrow in order to preserve iconicity?), deserves future investigation.  

This concludes the discussion for this thesis, which I hope will be of use to future 

investigations of iconicity and ideophones. Especially regarding the semantic typology 

of ideophone systems, since this study has demonstrated that only the very beginnings 

of ideophone systems—and by no means their full diversity—can be captured in a 

simple implicational hierarchy, I would like to particularly highlight the need for 

investigations to establish the extent of this diversity, which has only been hinted at 

here. Such research will offer fascinating insights into the interactions between 

language, culture, iconicity and the senses.
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Appendix A Participant information 

Participant Gender Birth year Birthplace Residence(s), 
last 10 years 

Linguistic variety Classification 
for analysis 

Notes 

1 F 1958 Chiba Chiba Eastern Japanese Central 
 

2 F 1990 Chiba Chiba Eastern Japanese Central 
 

3 F 1957 Kyoto Tokyo Eastern Japanese Central Has been living in Tokyo since her early twenties 
(for work) and describes herself as speaking the 
standard (Tokyo) variety 

4 F 1968 Shiga  Tokyo Eastern Japanese Central Has been living in Tokyo since her early twenties 
(for work) and describes herself as speaking the 
standard (Tokyo) variety 

5 F 1966 Shizuoka Chiba Eastern Japanese Central Has been living in Chiba since her early twenties 
(for work) and describes herself as speaking the 
standard (Tokyo) variety 

6 F 1973 Tokyo Tokyo Eastern Japanese Central 
 

7 F 1996 Tokyo Tokyo Eastern Japanese Central 
 

8 F 1997 Tokyo Tokyo Eastern Japanese Central 
 

9 F 1998 Toyama Toyama, Tokyo Eastern Japanese Central 
 

10 F 1993 Kyoto Kyoto Western 
Japanese 

Central 
 

11 F 1994 Kyoto Kyoto Western 
Japanese 

Central 
 

12 F 1998 Mie Mie, Tokyo Western 
Japanese 

Central Recently (in the year she was interviewed) 
moved to Tokyo for university 

13 F 1942 Mie Mie Western 
Japanese 

Central 
 

14 F 1967 Mie Mie Western 
Japanese 

Central 
 

15 F 1995 Mie Mie, Osaka Western 
Japanese 

Central 
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Participant Gender Birth year Birthplace Residence(s), 
last 10 years 

Linguistic variety Classification 
for analysis 

Notes 

16 F 1987 Nagoya Nagoya, Miyako Western 
Japanese 

Central Born and raised in Nagoya, recently moved to 
Miyako. 

17 F 1955 Nagoya Nagoya Western 
Japanese 

Central 
 

18 F 1984 Nagoya Nagoya Western 
Japanese 

Central 
 

19 M 1969 Osaka Miyako Western 
Japanese 

Central Born and raised in Osaka. 

20 F 1961 Osaka Osaka Western 
Japanese 

Central 
 

21 F 1967 Shiga  Shiga Western 
Japanese 

Central 
 

22 F 1945 Miyako Miyako Miyako Ryukyuan Peripheral 
 

23 F 1967 Miyako Miyako Miyako Ryukyuan Peripheral 
 

24 M 1955 Miyako Miyako Miyako Ryukyuan Peripheral 
 

25 F 1951 Miyako Miyako Miyako Ryukyuan Peripheral 
 

26 M 1950 Miyako Miyako Miyako Ryukyuan Peripheral 
 

27 M 1927 Miyako Miyako Miyako Ryukyuan Peripheral 
 

28 F 1917 Miyako Miyako Miyako Ryukyuan Peripheral 
 

29 F 1948 Miyako Miyako Miyako Ryukyuan Peripheral 
 

30 M 1966 Miyako Miyako Miyako Ryukyuan Peripheral 
 

31 M 1953 Ikema Ikema Miyako Ryukyuan Peripheral Ikema is an island off the coast of Miyako, with 
its own distinct variety. 

32 F 1923 Irabu Irabu Miyako Ryukyuan Peripheral Irabu is an island off the coast of Miyako, with its 
own distinct variety. 33 F 1955 Irabu Irabu Miyako Ryukyuan Peripheral 

34 F 1954 Irabu Irabu Miyako Ryukyuan Peripheral 
35 F 1956 Irabu Irabu Miyako Ryukyuan Peripheral 
36 F 1938 Nishihara Nishihara Miyako Ryukyuan Peripheral 
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Participant Gender Birth year Birthplace Residence(s), 
last 10 years 

Linguistic variety Classification 
for analysis 

Notes 

37 M 1950 Nishihara Nishihara Miyako Ryukyuan Peripheral Nishihara is a village on Miyako island, but the 
people there come from Ikema island, so their 
variety is more like Ikema  than Miyako. 38 F 1947 Nishihara Nishihara Miyako Ryukyuan Peripheral 

39 F 1998 Okinawa Okinawa, Tokyo Miyako Ryukyuan Peripheral Although she was born and raised in Okinawa, 
this speaker speaks Miyako as she was raised 
by her grandmother, who was born and raised in 
Miyako and speaks Miyako. 

40 F 1960 Sarahama Sarahama Miyako Ryukyuan Peripheral Sarahama is a village on Irabu island, but the 
people there come from Ikema island, so the 
variety is more like Ikema than Irabu. 

41 M 1936 Tarama Miyako Miyako Ryukyuan Peripheral Born and raised in Tarama island, speaks 
Tarama variety even though he is living in 
Miyako. 

42 F 1951 Amami-Oshima 
(north) 

Amami-Oshima 
(north) 

Amami Ryukyuan Peripheral The northern and southern varieties of Amami-
Oshima are quite distinct. Amami-Oshima is very 
mountainous and many regions were cut off from 
eachother for a lont time, so there is quite a lot of 
variation within this island. 

43 M 1939 Amami-Oshima 
(north) 

Amami-Oshima 
(north) 

Amami Ryukyuan Peripheral 

44 M 1954 Amami-Oshima 
(north) 

Amami-Oshima 
(north) 

Amami Ryukyuan Peripheral 

45 M 1942 Amami-Oshima 
(north) 

Amami-Oshima 
(north) 

Amami Ryukyuan Peripheral 

46 F 1952 Amami-Oshima 
(north) 

Amami-Oshima 
(north) 

Amami Ryukyuan Peripheral 

47 M 1939 Amami-Oshima 
(south) 

Amami-Oshima 
(south) 

Amami Ryukyuan Peripheral 

48 F 1948 Amami-Oshima 
(south) 

Amami-Oshima 
(south) 

Amami Ryukyuan Peripheral 

49 F 1972 Amami-Oshima 
(south) 

Amami-Oshima 
(south) 

Amami Ryukyuan Peripheral 

50 F 1941 Sani Sani Amami Ryukyuan Peripheral Sani is a language island within Amami-Oshima. 
It was cut off from everywhere else for a long 
time, and the variety spoken there is different 
from those spoken elsewhere on Amami-Oshima 
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Participant Gender Birth year Birthplace Residence(s), 
last 10 years 

Linguistic variety Classification 
for analysis 

Notes 

51 M 1970 Yoron Yoron Amami Ryukyuan Peripheral Yoron is an island in between Amami-Oshima 
and Okinawa island, with its own distinct variety. 52 M 1957 Yoron Amami-Oshima 

(south) 
Amami Ryukyuan Peripheral 

53 M 1952 Yoron Yoron Amami Ryukyuan Peripheral 
54 F 1955 Yoron Yoron Amami Ryukyuan Peripheral 
55 M 1974 Okinawa Okinawa Okinawa 

Ryukyuan 
Peripheral 

 

56 F 1934 Okinawa Okinawa Okinawa 
Ryukyuan 

Peripheral 
 

57 M 1961 Hachinohe Hachinohe Tohoku Japanese Peripheral 
 

58 M 1966 Hachinohe Hachinohe Tohoku Japanese Peripheral 
 

59 F 1972 Hachinohe Hachinohe Tohoku Japanese Peripheral 
 

60 F 1952 Hachinohe Hachinohe Tohoku Japanese Peripheral 
 

61 M 1987 Hachinohe Hachinohe Tohoku Japanese Peripheral 
 

62 F 1962 Hachinohe Hachinohe Tohoku Japanese Peripheral 
 

63 M 1952 Hachinohe Hachinohe Tohoku Japanese Peripheral 
 

64 F 1946 Hachinohe Hachinohe Tohoku Japanese Peripheral 
 

65 M 1950 Hachinohe Hachinohe Tohoku Japanese Peripheral 
 

66 F 1954 Hirosaki Hachinohe Tohoku Japanese Peripheral 
 

67 F 1952 Iwate Hachinohe Tohoku Japanese Peripheral 
 

68 F 1996 Niigata Hachinohe Tohoku Japanese Peripheral 
 

69 F 1955 Ishigaki Ishigaki Yaeyama 
Ryukyuan 

Peripheral 
 

70 F 1932 Ishigaki Ishigaki Yaeyama 
Ryukyuan 

Peripheral 
 

71 M 1955 Ishigaki Ishigaki Yaeyama 
Ryukyuan 

Peripheral 
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Participant Gender Birth year Birthplace Residence(s), 
last 10 years 

Linguistic variety Classification 
for analysis 

Notes 

72 M 1939 Ishigaki Ishigaki Yaeyama 
Ryukyuan 

Peripheral 
 

73 M 1963 Ishigaki Ishigaki Yaeyama 
Ryukyuan 

Peripheral 
 

74 M 1933 Shiraho Shiraho Yaeyama 
Ryukyuan 

Peripheral Shiraho is a village in Ishigaki, but the people 
who live there come from Hateruma island, so 
the variety they speak is distinct from that 
spoken in the rest of Ishigaki. 75 M 1933 Shiraho Shiraho Yaeyama 

Ryukyuan 
Peripheral 

76 F 1936 Shiraho Shiraho Yaeyama 
Ryukyuan 

Peripheral 

77 M 1932 Shiraho Shiraho Yaeyama 
Ryukyuan 

Peripheral 

78 F 1935 Shiraho Shiraho Yaeyama 
Ryukyuan 

Peripheral 

79 F 1924 Shiraho Shiraho Yaeyama 
Ryukyuan 

Peripheral 

80 F 1925 Taketomi Taketomi Yaeyama 
Ryukyuan 

Peripheral Taketomi is a small island off the coast of 
Ishigaki island, with its own distinct variety. 
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Appendix B Statistical models 
Models 1 to 8 were used in §4.1.1 to create Table 6 Comparative frequency of ideophones elicited in 
different sensory domains, for central varieties of Japonic. For a description of the variables used in 
the model, please refer to their description in §4.1.1. 
 
 

Model 1. Results for the subset of responses to the SOUND stimuli group. 
Central varieties 

 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation)  
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ stimuli.type + (1 | speaker) + (1 | stimuli) 
   Data: sound 
 
     AIC      BIC   logLik deviance df.resid  
   919.2    969.5   -449.6    899.2     1119  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-8.1634 -0.3867 -0.0476  0.4367 11.1396  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 stimuli (Intercept) 1.9916   1.4113   
 speaker (Intercept) 0.2941   0.5423   
 
Number of observations: 1129 
Groups 
 Speakers: 21 
 Stimuli: 56 
 
Fixed effects: 
                             Estimate Std. Error z value Pr(>|z|)     
(Intercept)                    -6.235      1.176  -5.301 1.15e-07 *** 
stimuli.type[motion]            3.218      1.363   2.360 0.018270 *   
stimuli.type[texture]           5.155      1.232   4.184 2.86e-05 *** 
stimuli.type[shape]             5.828      1.569   3.715 0.000204 *** 
stimuli.type[internal state]    6.781      1.264   5.364 8.15e-08 *** 
stimuli.type[smell]             7.107      1.354   5.247 1.55e-07 *** 
stimuli.type[colour]            8.767      1.543   5.681 1.34e-08 *** 
stimuli.type[taste]            11.609      1.768   6.565 5.21e-11 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
            (Intr)     colour    internal  motion    shape     smell     taste 
colour      -0.766                                                             
internal    -0.922     0.714                                                      
motion      -0.829     0.634     0.771                                            
shape       -0.741     0.573     0.690     0.621                                     
smell       -0.861     0.668     0.803     0.720     0.645                         
taste       -0.683     0.536     0.638     0.557     0.511     0.597                
texture     -0.938     0.724     0.874     0.790     0.703     0.816     0.644     
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Model 2. Results for the subset of responses to the MOTION stimuli group. 

Central varieties 
 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation)  
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ stimuli.type + (1 | speaker) + (1 | stimuli) 
   Data: motion 
 
     AIC      BIC   logLik deviance df.resid  
   919.2    969.5   -449.6    899.2     1119  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-8.1502 -0.3865 -0.0477  0.4364 11.1125  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 stimuli (Intercept) 1.9927   1.4116   
 speaker (Intercept) 0.2931   0.5414   
 
Number of observations: 1129 
Groups 
 Speakers: 21 
 Stimuli: 56 
 
Fixed effects: 
                             Estimate Std. Error z value Pr(>|z|)     
(Intercept)                   -3.0017     0.7625  -3.937 8.26e-05 *** 
stimuli.type[sound]           -3.2270     1.3616  -2.370 0.017792 *   
stimuli.type[texture]          1.9180     0.8493   2.258 0.023931 *   
stimuli.type[shape]            2.5803     1.2883   2.003 0.045194 *   
stimuli.type[internal state]   3.5569     0.8923   3.986 6.72e-05 *** 
stimuli.type[smell]            3.8670     1.0147   3.811 0.000139 *** 
stimuli.type[colour]           5.5399     1.2528   4.422 9.79e-06 *** 
stimuli.type[taste]            8.3720     1.5137   5.531 3.19e-08 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
            (Intr)     sound     colour    internal  shape     smell     texture 
sound       -0.509                                                              
colour      -0.609     0.306                                                       
internal    -0.837     0.434     0.524                                            
shape       -0.575     0.301     0.359     0.493                                  
smell       -0.735     0.381     0.462     0.631     0.433                           
taste       -0.523     0.249     0.338     0.451     0.307     0.397                
texture     -0.865     0.459     0.537     0.742     0.511     0.651     0.457 
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Model 3. Results for the subset of responses to the TEXTURE stimuli group. 

Central varieties 
 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation)  
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ stimuli.type + (1 | speaker) + (1 | stimuli) 
   Data: texture 
 
     AIC      BIC   logLik deviance df.resid  
   919.2    969.5   -449.6    899.2     1119  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-8.1344 -0.3865 -0.0476  0.4366 11.1345  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 stimuli (Intercept) 1.9909   1.4110   
 speaker (Intercept) 0.2934   0.5417   
 
Number of observations: 1129 
Groups 
 Speakers: 21 
 Stimuli: 56 
 
Fixed effects: 
                             Estimate Std. Error z value Pr(>|z|)     
(Intercept)                   -1.0839     0.4271  -2.538 0.011146 *   
stimuli.type[sound]           -5.1489     1.2320  -4.179 2.93e-05 *** 
stimuli.type[motion]          -1.9185     0.8494  -2.259 0.023910 *   
stimuli.type[shape]            0.6723     1.1240   0.598 0.549718     
stimuli.type[internal state]   1.6359     0.6271   2.609 0.009084 **  
stimuli.type[smell]            1.9547     0.7925   2.467 0.013641 *   
stimuli.type[colour]           3.6173     1.0709   3.378 0.000731 *** 
stimuli.type[taste]            6.4464     1.3533   4.763 1.90e-06 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
            (Intr)     motion    sound     colour    internal  shape     smell 
motion      -0.444                                                             
sound       -0.301     0.182                                                      
colour      -0.375     0.165     0.107                                            
internal    -0.629     0.299     0.202     0.259                                 
shape       -0.349     0.170     0.116     0.142     0.238                       
smell       -0.498     0.237     0.160     0.207     0.341     0.189                
taste       -0.306     0.116     0.069     0.140     0.213     0.115     0.170     
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Model 4. Results for the subset of responses to the SHAPE stimuli group. 

Central varieties 
 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation)  
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ stimuli.type + (1 | speaker) + (1 | stimuli) 
   Data: shape 
 
     AIC      BIC   logLik deviance df.resid  
   919.2    969.5   -449.6    899.2     1119  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-8.1362 -0.3865 -0.0476  0.4366 11.1346  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 stimuli (Intercept) 1.9910   1.4110   
 speaker (Intercept) 0.2934   0.5417   
 
Number of observations: 1129 
Groups 
 Speakers: 21 
 Stimuli: 56 
 
Fixed effects: 
                             Estimate Std. Error z value Pr(>|z|)     
(Intercept)                   -0.4112     1.0541  -0.390 0.696452     
stimuli.type[sound]           -5.8218     1.5692  -3.710 0.000207 *** 
stimuli.type[motion]          -2.5915     1.2890  -2.011 0.044371 *   
stimuli.type[texture]         -0.6730     1.1243  -0.599 0.549448     
stimuli.type[internal state]   0.9629     1.1496   0.838 0.402244     
stimuli.type[smell]            1.2821     1.2474   1.028 0.304028     
stimuli.type[colour]           2.9439     1.4389   2.046 0.040761 *   
stimuli.type[taste]            5.7744     1.6578   3.483 0.000495 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
            (Intr)     texture   motion    sound     colour    internal  smell 
texture     -0.925                                                             
motion      -0.806     0.760                                                      
sound       -0.662     0.626     0.560                                           
colour      -0.724     0.676     0.583     0.476                                 
internal    -0.905     0.848     0.738     0.605     0.665                      
smell       -0.834     0.781     0.680     0.558     0.613     0.766            
taste       -0.629     0.585     0.497     0.402     0.470     0.579     0.534  
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Model 5. Results for the subset of responses to the INTERNAL STATE stimuli group. 

Central varieties 
 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation)  
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ stimuli.type + (1 | speaker) + (1 | stimuli) 
   Data: internal state 
 
     AIC      BIC   logLik deviance df.resid  
   919.2    969.5   -449.6    899.2     1119  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-8.1273 -0.3864 -0.0477  0.4364 11.0940  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 stimuli (Intercept) 1.9988   1.4138   
 speaker (Intercept) 0.2933   0.5416   
 
Number of observations: 1129 
Groups 
 Speakers: 21 
 Stimuli: 56 
 
Fixed effects: 
                      Estimate Std. Error z value Pr(>|z|)     
(Intercept)             0.5514     0.4895   1.127 0.259951     
stimuli.type[sound]    -6.7799     1.2634  -5.366 8.03e-08 *** 
stimuli.type[motion]   -3.5542     0.8937  -3.977 6.98e-05 *** 
stimuli.type[texture]  -1.6347     0.6281  -2.602 0.009256 **  
stimuli.type[shape]    -0.9587     1.1513  -0.833 0.405005     
stimuli.type[smell]     0.3182     0.8272   0.385 0.700498     
stimuli.type[colour]    1.9867     1.0941   1.816 0.069392 .   
stimuli.type[taste]     4.8136     1.3663   3.523 0.000426 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
            (Intr)     shape     texture   motion    sound     colour    smell 
shape       -0.400                                                                 
texture     -0.734     0.313                                                          
motion      -0.520     0.222     0.418                                               
sound       -0.369     0.158     0.300     0.239                                    
colour      -0.417     0.177     0.320     0.215     0.149                          
smell       -0.555     0.236     0.432     0.304     0.215     0.250               
taste       -0.331     0.140     0.248     0.153     0.100     0.162     0.200     
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Model 6. Results for the subset of responses to the SMELL stimuli group. 

Central varieties 
 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation)  
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ stimuli.type + (1 | speaker) + (1 | stimuli) 
   Data: smell 
 
     AIC      BIC   logLik deviance df.resid  
   919.2    969.5   -449.6    899.2     1119  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-8.1374 -0.3865 -0.0476  0.4365 11.1358  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 stimuli (Intercept) 1.9913   1.411    
 speaker (Intercept) 0.2938   0.542    
 
Number of observations: 1129 
Groups 
 Speakers: 21 
 Stimuli: 56 
 
Fixed effects: 
                             Estimate Std. Error z value Pr(>|z|)     
(Intercept)                    0.8694     0.6880   1.264 0.206366     
stimuli.type[sound]           -7.1029     1.3545  -5.244 1.57e-07 *** 
stimuli.type[motion]          -3.8736     1.0152  -3.816 0.000136 *** 
stimuli.type[texture]         -1.9553     0.7926  -2.467 0.013620 *   
stimuli.type[shape]           -1.2884     1.2472  -1.033 0.301603     
stimuli.type[internal state]  -0.3168     0.8259  -0.384 0.701285     
stimuli.type[colour]           1.6696     1.1936   1.399 0.161884     
stimuli.type[taste]            4.4942     1.4475   3.105 0.001904 **  
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
            (Intr)     internal  shape     texture   motion    sound     colour 
internal    -0.807                                                             
shape       -0.535     0.445                                                      
texture     -0.843     0.700     0.466                                               
motion      -0.660     0.546     0.366     0.582                                    
sound       -0.496     0.410     0.275     0.440     0.366                         
colour      -0.555     0.463     0.306     0.478     0.365     0.271               
taste       -0.456     0.382     0.250     0.388     0.285     0.207     0.274    
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Model 7. Results for the subset of responses to the COLOUR stimuli group. 

Central varieties 
 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation)  
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ stimuli.type + (1 | speaker) + (1 | stimuli) 
   Data: colour 
 
     AIC      BIC   logLik deviance df.resid  
   919.2    969.5   -449.6    899.2     1119  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-8.1334 -0.3865 -0.0476  0.4365 11.1349  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 stimuli (Intercept) 1.9917   1.4113   
 speaker (Intercept) 0.2936   0.5418   
 
Number of observations: 1129 
Groups 
 Speakers: 21 
 Stimuli: 56 
 
Fixed effects: 
                             Estimate Std. Error z value Pr(>|z|)     
(Intercept)                    2.5316     0.9929   2.550 0.010781 *   
stimuli.type[sound]           -8.7651     1.5434  -5.679 1.35e-08 *** 
stimuli.type[motion]          -5.5322     1.2523  -4.418 9.98e-06 *** 
stimuli.type[texture]         -3.6158     1.0709  -3.376 0.000734 *** 
stimuli.type[shape]           -2.9394     1.4384  -2.044 0.040995 *   
stimuli.type[internal state]  -1.9786     1.0920  -1.812 0.069987 .   
stimuli.type[smell]           -1.6610     1.1933  -1.392 0.163937     
stimuli.type[taste]            2.8310     1.6041   1.765 0.077588 .   
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
            (Intr)     smell     internal  shape     texture   motion    sound 
smell       -0.817                                                              
internal    -0.894     0.742                                                       
shape       -0.681     0.564     0.618                                            
texture     -0.917     0.760     0.832     0.634                                     
motion      -0.793     0.656     0.718     0.549     0.743                          
sound       -0.647     0.535     0.586     0.448     0.608     0.541               
taste       -0.596     0.497     0.543     0.411     0.550     0.462     0.371     
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Model 8. Results for the subset of responses to the TASTE stimuli group. 

Central varieties 
 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) ['glmerMod'] 
 Family: binomial  ( logit ) 
Formula: ideophone.response ~ stimuli.type + (1 | speaker) + (1 | stimuli) 
   Data: taste 
 
     AIC      BIC   logLik deviance df.resid  
   919.2    969.5   -449.6    899.2     1119  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-7.9333 -0.3860 -0.0452  0.4370 11.5430  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 stimuli (Intercept) 2.0118   1.4184   
 speaker (Intercept) 0.3012   0.5488   
 
Number of observations: 1129 
Groups 
 Speakers: 21 
 Stimuli: 56 
 
Fixed effects: 
                             Estimate Std. Error z value Pr(>|z|)     
(Intercept)                     5.284      1.268   4.166 3.09e-05 *** 
stimuli.type[sound]           -11.638      1.780  -6.536 6.30e-11 *** 
stimuli.type[motion]           -8.324      1.498  -5.557 2.74e-08 *** 
stimuli.type[texture]          -6.385      1.335  -4.783 1.73e-06 *** 
stimuli.type[shape]            -5.686      1.644  -3.458 0.000543 *** 
stimuli.type[internal state]   -4.768      1.348  -3.537 0.000404 *** 
stimuli.type[smell]            -4.401      1.430  -3.077 0.002091 **  
stimuli.type[colour]           -2.791      1.591  -1.754 0.079452 .   
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
            (Intr)    colour    smell     internal  shape     texture   motion 
colour     -0.780                                                            
smell      -0.875     0.691                                                     
internal   -0.931     0.734     0.823                                           
shape      -0.765     0.602     0.676     0.719                                
texture    -0.947     0.744     0.836     0.890     0.731                         
motion     -0.858     0.670     0.757     0.806     0.663     0.824              
sound      -0.729     0.567     0.642     0.685     0.563     0.701     0.647    
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Models 9 to 16 were used in §4.1.1 to create Table 7 Comparative frequency of ideophones elicited in 
different sensory domains, for peripheral varieties of Japonic. For a description of the variables used 
in the model, please refer to their description in §4.1.1. 
 
 

Model 9. Results for the subset of responses to the SOUND stimuli group. 
Peripheral varieties 

 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) ['glmerMod'] 
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ stimuli.type + (1 | speaker) + (1 | stimuli) 
   Data: sound 
 
     AIC      BIC   logLik deviance df.resid  
  1848.3   1905.9   -914.1   1828.3     2347  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-4.6428 -0.3622 -0.0361  0.3599  9.9321  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 speaker (Intercept) 1.532    1.238    
 stimuli (Intercept) 1.459    1.208    
 
Number of observations: 2357 
Groups 
 Speakers: 60 
 Stimuli: 56 
 
Fixed effects: 
                           Estimate Std. Error z value Pr(>|z|)     
(Intercept)                    2.7082     0.4561   5.938 2.88e-09 *** 
stimuli.type[motion]          -2.3318     0.6694  -3.483 0.000495 *** 
stimuli.type[texture]         -2.7068     0.5389  -5.022 5.10e-07 *** 
stimuli.type[shape]           -3.7247     0.9914  -3.757 0.000172 *** 
stimuli.type[internal state]  -5.6217     0.6130  -9.171  < 2e-16 *** 
stimuli.type[smell]           -5.8507     0.7911  -7.396 1.41e-13 *** 
stimuli.type[colour]          -8.5379     1.3671  -6.245 4.23e-10 *** 
stimuli.type[taste]          -14.8764    26.2695  -0.566 0.571190     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
            (Intr)     colour    internal  motion    shape     smell     taste 
colour      -0.302                                                             
internal    -0.661     0.241                                                      
motion      -0.592     0.205     0.451                                            
shape       -0.404     0.143     0.311     0.277                                     
smell       -0.523     0.197     0.413     0.354     0.246                           
taste       -0.017     0.007     0.013     0.012     0.009     0.011                
texture     -0.739     0.257     0.562     0.503     0.344     0.443     0.015     
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Model 10. Results for the subset of responses to the MOTION stimuli group. 

Peripheral varieties 
 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) ['glmerMod'] 
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ stimuli.type + (1 | speaker) + (1 | stimuli) 
   Data: motion 
 
     AIC      BIC   logLik deviance df.resid  
  1848.2   1905.9   -914.1   1828.2     2347  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-4.6379 -0.3623 -0.0358  0.3601  9.9290  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 speaker (Intercept) 1.519    1.232    
 stimuli (Intercept) 1.457    1.207    
 
Number of observations: 2357 
Groups 
 Speakers: 60 
 Stimuli: 56 
 
Fixed effects: 
                             Estimate Std. Error z value Pr(>|z|)     
(Intercept)                    0.3766     0.5420   0.695 0.487128     
stimuli.type[sound]            2.3338     0.6689   3.489 0.000484 *** 
stimuli.type[texture]         -0.3724     0.6121  -0.608 0.542918     
stimuli.type[shape]           -1.3843     1.0304  -1.343 0.179112     
stimuli.type[internal state]  -3.2971     0.6734  -4.896 9.76e-07 *** 
stimuli.type[smell]           -3.4947     0.8351  -4.185 2.85e-05 *** 
stimuli.type[colour]          -6.2291     1.3982  -4.455 8.39e-06 *** 
stimuli.type[taste]          -16.4012   104.5157  -0.157 0.875303     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
            (Intr)     sound     colour    internal  shape     smell     taste 
sound       -0.736                                                              
colour      -0.352     0.278                                                       
internal    -0.731     0.583     0.294                                            
shape       -0.476     0.383     0.187     0.386                                  
smell       -0.593     0.466     0.244     0.490     0.313                           
taste       -0.003     0.004    -0.005     0.002    -0.002     0.003                
texture     -0.805     0.650     0.312     0.647     0.422     0.524     0.002     
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Model 11. Results for the subset of responses to the TEXTURE stimuli group. 

Peripheral varieties 
 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) ['glmerMod'] 
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ stimuli.type + (1 | speaker) + (1 | stimuli) 
   Data: texture 
 
     AIC      BIC   logLik deviance df.resid  
  1848.2   1905.9   -914.1   1828.2     2347  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-4.6386 -0.3622 -0.0358  0.3601  9.9292  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 speaker (Intercept) 1.519    1.233    
 stimuli (Intercept) 1.458    1.207    
 
Number of observations: 2357 
Groups 
 Speakers: 60 
 Stimuli: 56 
 
Fixed effects: 
                               Estimate Std. Error z value Pr(>|z|)     
(Intercept)                    0.004945   0.366930   0.013    0.989     
stimuli.type[sound]            2.707600   0.538568   5.027 4.97e-07 *** 
stimuli.type[motion]           0.371061   0.612299   0.606    0.545     
stimuli.type[shape]           -1.016538   0.951206  -1.069    0.285     
stimuli.type[internal state]  -2.924339   0.542998  -5.386 7.22e-08 *** 
stimuli.type[smell]           -3.123525   0.732636  -4.263 2.01e-05 *** 
stimuli.type[colour]          -5.859046   1.339911  -4.373 1.23e-05 *** 
stimuli.type[taste]          -17.216323  43.903878  -0.392    0.695     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
            (Intr)     motion    sound     colour    internal  shape     smell 
motion      -0.480                                                             
sound       -0.549     0.329                                                      
colour      -0.218     0.131     0.140                                            
internal    -0.542     0.325     0.358     0.161                                 
shape       -0.309     0.187     0.208     0.087     0.213                       
smell       -0.403     0.239     0.257     0.127     0.292     0.158                
taste        0.002    -0.001    -0.003     0.001    -0.002     0.000    -0.002     
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Model 12. Results for the subset of responses to the SHAPE stimuli group. 

Peripheral varieties 
 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) ['glmerMod'] 
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ stimuli.type + (1 | speaker) + (1 | stimuli) 
   Data: shape 
 
     AIC      BIC   logLik deviance df.resid  
  1848.2   1905.9   -914.1   1828.2     2347  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-4.6387 -0.3622 -0.0358  0.3601  9.9293  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 speaker (Intercept) 1.520    1.233    
 stimuli (Intercept) 1.459    1.208    
 
Number of observations: 2357 
Groups 
 Speakers: 60 
 Stimuli: 56 
 
Fixed effects: 
                             Estimate Std. Error z value Pr(>|z|)     
(Intercept)                   -1.0137     0.9060  -1.119 0.263210     
stimuli.type[sound]            3.7262     0.9866   3.777 0.000159 *** 
stimuli.type[motion]           1.3896     1.0287   1.351 0.176764     
stimuli.type[texture]          1.0187     0.9494   1.073 0.283284     
stimuli.type[internal state]  -1.9051     0.9868  -1.931 0.053527 .   
stimuli.type[smell]           -2.1048     1.0970  -1.919 0.055034 .   
stimuli.type[colour]          -4.8397     1.6831  -2.875 0.004034 **  
stimuli.type[taste]          -14.5492   191.8451  -0.076 0.939548     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
            (Intr)     texture   motion    sound     colour    internal  smell 
texture     -0.923                                                             
motion      -0.851     0.812                                                      
sound       -0.890     0.848     0.783                                           
colour      -0.519     0.496     0.457     0.476                                 
internal    -0.887     0.846     0.780     0.813     0.479                      
smell       -0.798     0.761     0.701     0.731     0.432     0.735            
taste       -0.005     0.004     0.004     0.004     0.002     0.004     0.004     
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Model 13. Results for the subset of responses to the INTERNAL STATES stimuli group. 

Peripheral varieties 
 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) ['glmerMod'] 
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ stimuli.type + (1 | speaker) + (1 | stimuli) 
   Data: internal states 
 
     AIC      BIC   logLik deviance df.resid  
  1848.2   1905.9   -914.1   1828.2     2347  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-4.6385 -0.3622 -0.0358  0.3601  9.9289  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 speaker (Intercept) 1.519    1.233    
 stimuli (Intercept) 1.458    1.208    
 
Number of observations: 2357 
Groups 
 Speakers: 60 
 Stimuli: 56 
 
Fixed effects: 
                       Estimate Std. Error z value Pr(>|z|)     
(Intercept)             -2.9190     0.4573  -6.383 1.74e-10 *** 
stimuli.type[sound]      5.6314     0.6026   9.344  < 2e-16 *** 
stimuli.type[motion]     3.2951     0.6690   4.925 8.43e-07 *** 
stimuli.type[texture]    2.9242     0.5384   5.431 5.59e-08 *** 
stimuli.type[shape]      1.9075     0.9866   1.933   0.0532 .   
stimuli.type[smell]     -0.1992     0.7654  -0.260   0.7946     
stimuli.type[colour]    -2.9348     1.4888  -1.971   0.0487 *   
stimuli.type[taste]    -18.4951  3577.0782  -0.005   0.9959     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
            (Intr)     shape     texture   motion    sound     colour    smell 
shape       -0.401                                                                 
texture     -0.741     0.341                                                         
motion      -0.595     0.275     0.506                                               
sound       -0.669     0.306     0.567     0.456                                    
colour      -0.261     0.122     0.222     0.179     0.198                          
smell       -0.511     0.236     0.433     0.346     0.384     0.158               
taste        0.000     0.000     0.000     0.000     0.000     0.000     0.000     
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Model 14. Results for the subset of responses to the SMELL stimuli group. 

Peripheral varieties 
 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) ['glmerMod'] 
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ stimuli.type + (1 | speaker) + (1 | stimuli) 
   Data: smell 
 
     AIC      BIC   logLik deviance df.resid  
  1848.2   1905.9   -914.1   1828.2     2347  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-4.6385 -0.3622 -0.0358  0.3601  9.9290  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 speaker (Intercept) 1.519    1.233    
 stimuli (Intercept) 1.458    1.208    
 
Number of observations: 2357 
Groups 
 Speakers: 60 
 Stimuli: 56 
 
Fixed effects: 
                             Estimate Std. Error z value Pr(>|z|)     
(Intercept)                   -3.1184     0.6743  -4.625 3.75e-06 *** 
stimuli.type[sound]            5.8306     0.7900   7.380 1.58e-13 *** 
stimuli.type[motion]           3.4943     0.8353   4.183 2.87e-05 *** 
stimuli.type[texture]          3.1234     0.7327   4.263 2.02e-05 *** 
stimuli.type[shape]            2.1068     1.1052   1.906   0.0566 .   
stimuli.type[internal state]   0.1993     0.7744   0.257   0.7969     
stimuli.type[colour]          -2.7356     1.4437  -1.895   0.0581 .   
stimuli.type[taste]          -21.5168   128.0002  -0.168   0.8665     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
            (Intr)     internal  shape     texture   motion    sound     colour 
internal    -0.805                                                             
shape       -0.572     0.491                                                      
texture     -0.867     0.742     0.527                                               
motion      -0.762     0.652     0.464     0.702                                    
sound       -0.818     0.693     0.495     0.752     0.662                         
colour      -0.422     0.370     0.259     0.390     0.342     0.361               
taste        0.001    -0.001    -0.001    -0.001    -0.001    -0.001    -0.001    
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Model 15. Results for the subset of responses to the COLOUR stimuli group. 

Peripheral varieties 
 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) ['glmerMod'] 
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ stimuli.type + (1 | speaker) + (1 | stimuli) 
   Data: colour 
 
     AIC      BIC   logLik deviance df.resid  
  1848.3   1906.0   -914.2   1828.3     2347  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-4.6054 -0.3623 -0.0392  0.3613  9.8644  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 speaker (Intercept) 1.434    1.197    
 stimuli (Intercept) 1.464    1.210    
 
Number of observations: 2357 
Groups 
 Speakers: 60 
 Stimuli: 56 
 
Fixed effects: 
                              Estimate Std. Error z value Pr(>|z|)     
(Intercept)                     -5.637      1.368  -4.121 3.77e-05 *** 
stimuli.type[sound]              8.365      1.424   5.874 4.25e-09 *** 
stimuli.type[motion]             5.992      1.453   4.123 3.74e-05 *** 
stimuli.type[texture]            5.657      1.398   4.047 5.18e-05 *** 
stimuli.type[shape]              4.636      1.624   2.854  0.00431 **  
stimuli.type[internal state]     2.711      1.421   1.908  0.05644 .   
stimuli.type[smell]              2.545      1.498   1.699  0.08935 .   
stimuli.type[taste]            -18.286  12625.748  -0.001  0.99884     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
            (Intr)    smell     internal  shape     texture   motion    sound 
smell       -0.898                                                              
internal    -0.947    0.864                                                       
shape       -0.830    0.755     0.797                                            
texture     -0.965    0.878     0.927     0.812                                     
motion      -0.928    0.844     0.892     0.781     0.909                          
sound       -0.949    0.862     0.910     0.798     0.928     0.893               
taste        0.000    0.000     0.000     0.000     0.000     0.000     0.000     
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Model 16. Results for the subset of responses to the TASTE stimuli group. 

Peripheral varieties 
 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) ['glmerMod'] 
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ stimuli.type + (1 | speaker) + (1 | stimuli) 
   Data: taste 
 
     AIC      BIC   logLik deviance df.resid  
  1848.2   1905.9   -914.1   1828.2     2347  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-4.6385 -0.3622 -0.0358  0.3601  9.9290  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 speaker (Intercept) 1.519    1.233    
 stimuli (Intercept) 1.458    1.208    
 
Number of observations: 2357 
Groups 
 Speakers: 60 
 Stimuli: 56 
 
Fixed effects: 
                             Estimate Std. Error z value Pr(>|z|) 
(Intercept)                    -18.21     721.75  -0.025    0.980 
stimuli.type[sound]             20.93     721.75   0.029    0.977 
stimuli.type[motion]            18.59     721.75   0.026    0.979 
stimuli.type[texture]           18.22     721.75   0.025    0.980 
stimuli.type[shape]             17.20     721.75   0.024    0.981 
stimuli.type[internal state]    15.29     721.75   0.021    0.983 
stimuli.type[smell]             15.09     721.75   0.021    0.983 
stimuli.type[colour]            12.36     721.75   0.017    0.986 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
            (Intr)     colour    smell     internal  shape     texture   motion 
colour      -1.000                                                            
smell       -1.000     1.000                                                     
internal    -1.000     1.000     1.000                                           
shape       -1.000     1.000     1.000     1.000                                
texture     -1.000     1.000     1.000     1.000     1.000                         
motion      -1.000     1.000     1.000     1.000     1.000     1.000              
sound       -1.000     1.000     1.000     1.000     1.000     1.000     1.000    
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Models 17 to 24 were used to create Table 8 Comparison of the differences between central and 
peripheral varieties in relative number of ideophone responses elicited across the different stimuli 
groups. For a description of the variables used in the model, please refer to §4.1.1. 
 

Model 17. Results for the subset of responses to the SOUND stimuli group. 
Comparison between central and peripheral varieties 

 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation)  
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ variety + (1 | speaker) + (1 | stimuli) 
   Data: sound 
 
     AIC      BIC   logLik deviance df.resid  
   297.7    315.9   -144.9    289.7      689  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-6.4745  0.0306  0.0877  0.1369  1.9201  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 speaker (Intercept) 6.6260   2.5741   
 stimuli (Intercept) 0.5769   0.7596   
 
Number of observations: 693  
Groups   
 Speakers: 75 
 Stimuli: 10 
 
Fixed effects: 
            Estimate Std. Error z value Pr(>|z|)     
(Intercept)    7.623      1.535   4.965 6.88e-07 *** 
peripheral    -3.564      1.410  -2.527   0.0115 *   
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
           (Intr) 
peripheral -0.845 
 
 
 

Model 18. Results for the subset of responses to the MOTION stimuli group. 
Comparison between central and peripheral varieties 

 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation)  
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ variety + (1 | speaker) + (1 | stimuli) 
   Data: motion 
 
     AIC      BIC   logLik deviance df.resid  
   406.2    422.1   -199.1    398.2      391  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-4.5386 -0.5623  0.2570  0.5107  2.7605  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 speaker (Intercept) 1.590    1.261    
 stimuli (Intercept) 1.321    1.150    
 
Number of observations: 395 
Groups 
 Speakers: 65 
 Stimuli: 6 
 
Fixed effects: 
            Estimate Std. Error z value Pr(>|z|)     
(Intercept)   2.8585     0.6776   4.218 2.46e-05 *** 
peripheral   -2.4510     0.5412  -4.529 5.92e-06 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
           (Intr) 
peripheral -0.641 
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Model 19. Results for the subset of responses to the TEXTURE stimuli group. 

Comparison between central and peripheral varieties 
 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation)  
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ variety + (1 | speaker) + (1 | stimuli) 
   Data: texture 
 
     AIC      BIC   logLik deviance df.resid  
   962.9    982.7   -477.5    954.9     1021  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-5.9907 -0.4281  0.1594  0.4624  3.9979  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 speaker (Intercept) 2.115    1.454    
 stimuli (Intercept) 4.495    2.120    
 
Number of observations: 1025 
Groups   
 Speakers: 79 
 Stimuli: 15 
 
Fixed effects: 
            Estimate Std. Error z value Pr(>|z|)    
(Intercept)   1.2776     0.6616   1.931  0.05349 .  
peripheral   -1.4081     0.4311  -3.267  0.00109 ** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
           (Intr) 
peripheral -0.481 
 
 
 

Model 20. Results for the subset of responses to the SHAPE stimuli group. 
Comparison between central and peripheral varieties 

 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation)  
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ variety + (1 | speaker) + (1 | stimuli) 
   Data: shape 
 
     AIC      BIC   logLik deviance df.resid  
   192.9    204.8    -92.4    184.9      143  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-1.5945 -0.6879 -0.4311  0.8308  2.0638  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 speaker (Intercept) 0.6689   0.8178   
 stimuli (Intercept) 0.3103   0.5570   
 
Number of observations: 147 
Groups 
 Speakers: 65 
 Stimuli: 2 
 
Fixed effects: 
            Estimate Std. Error z value Pr(>|z|)    
(Intercept)   0.3842     0.5388   0.713  0.47575    
peripheral   -1.3180     0.4910  -2.684  0.00727 ** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
           (Intr) 
peripheral -0.540 
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Model 21. Results for the subset of responses to the INTERNAL STATE stimuli group. 

Comparison between central and peripheral varieties 
 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation)  
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ variety + (1 | speaker) + (1 | stimuli) 
   Data: internal state 
 
     AIC      BIC   logLik deviance df.resid  
   574.0    592.1   -283.0    566.0      686  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-2.2144 -0.4082 -0.2620 -0.1122  4.9734  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 speaker (Intercept) 1.1606   1.0773   
 stimuli (Intercept) 0.7778   0.8819   
 
Number of observations: 690 
Groups 
 Speakers: 64 
 Stimuli: 10 
 
Fixed effects: 
            Estimate Std. Error z value Pr(>|z|)     
(Intercept)  -0.6169     0.4036  -1.528    0.126     
peripheral   -2.2754     0.3968  -5.734 9.79e-09 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
           (Intr) 
peripheral -0.492 
 
 
 

Model 22. Results for the subset of responses to the SMELL stimuli group. 
Comparison between central and peripheral varieties 

 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation)  
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ variety + (1 | speaker) + (1 | stimuli) 
   Data: smell 
 
     AIC      BIC   logLik deviance df.resid  
   211.1    224.4   -101.5    203.1      204  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-1.4850 -0.4618 -0.3031 -0.1934  3.5558  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 speaker (Intercept) 1.2576   1.1214   
 stimuli (Intercept) 0.7166   0.8465   
 
Number of observations: 208 
Groups   
 Speakers: 41 
 Stimuli: 5 
 
Fixed effects: 
            Estimate Std. Error z value Pr(>|z|)   
(Intercept)  -1.0005     0.5446  -1.837   0.0662 . 
peripheral   -1.2941     0.5524  -2.343   0.0191 * 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
           (Intr) 
peripheral -0.425 
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Model 23. Results for the subset of responses to the COLOUR stimuli group. 

Comparison between central and peripheral varieties 
 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation)  
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ variety + (1 | speaker) + (1 | stimuli) 
   Data: colour 
 
     AIC      BIC   logLik deviance df.resid  
    45.9     58.3    -19.0     37.9      157  
 
Scaled residuals:  
     Min       1Q   Median       3Q      Max  
-1.26181 -0.00469 -0.00260 -0.00010  1.43087  
 
Random effects: 
 Groups  Name        Variance Std.Dev. 
 speaker (Intercept) 151.13   12.294   
 stimuli (Intercept)  30.32    5.507   
 
Number of observations: 161 
Groups 
 Speakers: 54 
 Stimuli: 3 
 
Fixed effects: 
            Estimate Std. Error z value Pr(>|z|) 
(Intercept)  -14.470      9.100  -1.590    0.112 
peripheral    -2.595      3.829  -0.678    0.498 
 
Correlation of Fixed Effects: 
           (Intr) 
peripheral -0.058 
 
 
 

Model 24. Results for the subset of responses to the TASTE stimuli group. 
Comparison between central and peripheral varieties 

 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation)  
   Family: binomial  ( logit ) 
Formula: ideophone.response ~ variety + (1 | speaker) + (1 | stimuli) 
   Data: taste 
 
     AIC      BIC   logLik deviance df.resid  
    18.8     31.2     -5.4     10.8      163  
 
Scaled residuals:  
    Min      1Q  Median      3Q     Max  
-0.1125 -0.1125  0.0000  0.0000  8.8882  
 
Random effects: 
 Groups  Name        Variance  Std.Dev.  
 speaker (Intercept) 8.246e-16 2.872e-08 
 stimuli (Intercept) 0.000e+00 0.000e+00 
 
Number of observations: 167 
Groups 
 Speakers: 33 
 Stimuli: 5 
 
Fixed effects: 
              Estimate Std. Error z value Pr(>|z|)     
(Intercept) -4.369e+00  1.006e+00  -4.342 1.41e-05 *** 
peripheral  -4.134e+01  7.195e+06   0.000        1     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
           (Intr) 
peripheral 0.000  
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The results of the Chi-Square test mentioned in §5.2, as well as the standardised residuals for each 
ideophone in this test, are given below, with the relevant examples from the discussion in bold. 
 
Pearson's Chi-squared test 
 
data:  rough$ideophone and rough$variety 
X-squared = 114.55, df = 54, p-value = 3.017e-06 
 

Standardised residuals for ideophones elicited in response to the rough sandpapers, for both central   
and peripheral varieties, are shown below. Standardised residuals of an absolute value of 2 or greater 
   indicate a significant association between the use of this ideophone and membership of the class of 
  central/peripheral linguistic varieties, with positive values indicating positive associations, and           
negative values indicating negative associations. 
 
   Ideophone      Central       Peripheral 
                -1.24517546  1.24517546 
   syarisyari      1.97934404 -1.97934404 
   syittori       1.20306808 -1.20306808 
   birubiru     -0.71712950  0.71712950 
   bosabosa     -1.24517546  1.24517546 
   bosoboso     -0.71712950  0.71712950 
   daradara     -0.71712950  0.71712950 
   dzaradzara   -1.01542557  1.01542557 
   dzurudzuru   -0.71712950  0.71712950 
   gasya         -0.71712950  0.71712950 
   gasyagasya     -0.71712950  0.71712950 
   garigari     -0.71712950  0.71712950 
   gasa         -0.71712950  0.71712950 
   gasagasa     -5.46769595  5.46769595 
   gasaragasara -0.71712950  0.71712950 
   gezageza     -0.71712950  0.71712950 
   gisyigisyi     -0.71712950  0.71712950 
   gizagiza     -1.01542557  1.01542557 
   gorigori     -0.71712950  0.71712950 
   jarijari     -1.43958754  1.43958754 
   jirajira     -0.71712950  0.71712950 
   jorijori      0.48195924 -0.48195924 
   kasyakasya     -1.91152346  1.91152346 
   kasakasa     -2.51856221  2.51856221 
   ki ki        -0.71712950  0.71712950 
   mosomoso     -0.71712950  0.71712950 
   mottari      -0.71712950  0.71712950 
   muca:        -0.71712950  0.71712950 
   mucamuca     -1.01542557  1.01542557 
   muQcamucaQ   -0.71712950  0.71712950 
   pasapasa     -0.71712950  0.71712950 
   perapera     -0.71712950  0.71712950 
   pikapika      1.39788288 -1.39788288 
   pirupiru     -0.71712950  0.71712950 
   pitapita     -0.71712950  0.71712950 
   sa:sa:       -1.01542557  1.01542557 
   sara         -0.71712950  0.71712950 
   saraQ         0.48195924 -0.48195924 
   sarasara      0.04155989 -0.04155989 
   sarisari      1.39788288 -1.39788288 
   sayasaya     -0.71712950  0.71712950 
   su:Q         -0.71712950  0.71712950 
   subesube      1.39788288 -1.39788288 
   surasura      1.39788288 -1.39788288 
   suruQ         0.48195924 -0.48195924 
   surusuru     -1.43379747  1.43379747 
   tekateka     -0.71712950  0.71712950 
   tsu:         -0.71712950  0.71712950 
   tsuruQ        1.97934404 -1.97934404 
   tsuruQtsuru  -0.71712950  0.71712950 
   tsurutsuru    2.08043121 -2.08043121 
   zaraQ         3.72608558 -3.72608558 
   zarazara      5.23964531 -5.23964531 
   zarizari     -0.71712950  0.71712950 
   zuruzuru     -0.71712950  0.71712950 
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Appendix C Ideophones from non-standard varieties 

The majority of ideophones elicited from speakers of non-standard varieties were forms also used in the standard variety, although as mentioned 

in Chapter 4 their usage in non-standard varieties was often broader. However, in this Appendix I have compiled a list of ideophones elicited 

during the stimuli task described in Chapter 2 that appear to be unique to a particular non-standard variety.  

Ideophone Semantic 
domain 

Meaning Elicited in response to Elicited from 

tingyatingya movement Walking in a stiff-legged 

manner. 

 

Video available at: 
https://tinyurl.com/y3tzeod4 

Participant 43, from Amami-

Oshima island (Amami 

Ryukyuan). 

picagipicagi sound+movement moving quickly, with a 

swoosh sound. 

 
Video available at: 
https://tinyurl.com/y2p6jvpt 

Participant 52, from Yoron 

island (Amami Ryukyuan). 
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Ideophone Semantic 
domain 

Meaning Elicited in response to Elicited from 

piripari movement moving quickly. 

 
Video available at: 
https://tinyurl.com/y2p6jvpt 

Participant 43, from Amami-
Oshima island (Amami 
Ryukyuan). 

pakipaki movement walking briskly. 

 
Video available at: 
https://tinyurl.com/y2p6jvpt 

Participant 49, from Amami-
Oshima island (Amami 
Ryukyuan). 

daffadaffa sound+movement walking heavily. 

 
Video available at: 
https://tinyurl.com/y2p6jvpt 

Participant 35, from Irabu 
island (Miyako Ryukyuan). 

https://tinyurl.com/y2p6jvpt
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Ideophone Semantic 
domain 

Meaning Elicited in response to Elicited from 

duffaduffa sound+movement walking heaving (of 

someone smaller). 

 
Video available at: 
https://tinyurl.com/y3abt52d  

Participant 35, from Irabu 
island (Miyako Ryukyuan). 

ʃinguʃingu movement walking while swaying 

or swinging ones hips to 

and fro (e.g. of babies 

or drunks, but also 

models on a runway) 
 

Video available at: 
https://tinyurl.com/y3abt52d 

Participant 22, from Miyako 
island (Miyako Ryukyuan) 
 
Also confirmed with 
participant 39 (Miyako 
Ryukyuan) 

afaafa / afuafu texture soft and spongy 

 
the soft foam tactile stimuli 

 

https://tinyurl.com/y3abt52d
https://tinyurl.com/y3abt52d
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Ideophone Semantic 
domain 

Meaning Elicited in response to Elicited from 

tuntikanti shape alternating (translated 

as similar to Japanese 

dekoboko) 

Both shape stimuli 
 
 
 
 
 
 

Participants 75, 77, and 78, 
all from the village of Shiraho 
on Ishigaki, which represents 
the variety of Ishigaki 
Ryukyuan once spoken on 
Hateruma island. 
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