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Abstract

This article examines the linguistic forces at wirlpresent-day second language and
bilingual acquisition of laryngeal contrasts, aodvhat extent these can give us insight into
the origin of laryngeal systems of Germanic voidagguages like Dutch, with its contrast
between prevoiced and unaspirated stops. The sesfyresent-day child and adults second
language acquisition studies reveal that both intiposand borrowing may occur when the
laryngeal systems of a voicing and an aspiratingdage come into contact with each other.
A scenario is explored in which socially dominargr@anic-speaking people came into
contact with a Romance-speaking population, ancbled the Romance stop system.
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1. Introduction

The Germanic languages are known to vary consitlemalberms of the laryngeal contrasts
they maintain in their stop systems (Jansen 2Q0@tsbn & Salmons 2008). This variation

has received a great deal of attention, both itohcal linguistics and in the area of
phonological theory. Whereas in phonological thethg question around which a debate has
emerged is whether languages with different larghggstems make use of different
laryngeal features, the question addressed inrluatdinguistics is when and how the
variation found in the Germanic languages emergki article approaches the present-day
variation found in the Germanic languages’ larymggatems from a second language
acquisition (SLA) point of view and thereby aimsctntribute to our understanding of the
linguistic outcomes of laryngeal systems in cont@be assumption that the observation of
present-day processes can shed light on procegseative in the past—in other words, that
forces which are at work in language today arestime forces that played a role in the past—
has been termed the ‘uniformitarian principle’ (§4eisty 1983). On the uniformitarian
assumption, the present article examines whichuistig forces are at work when the
laryngeal systems of two languages come into comtilc each other in language acquisition
and discusses to what extent these forces canlighédn the linguistic outcomes of

language contact in the past.

This article focuses on the emergence of Germamnigdages which, unlike standard
varieties of German and English, do not have atgarstops. Instead, these languages share
with Romance languages a contrast between prevamgdnaspirated stops. The origin of
Germanic languages with a Romance-like laryngestesy has been hypothesized to lie in
language contact (see Iverson & Salmons 2003b, )0&ferences and discussion). Two
different hypotheses on the historical contactasitun are presented and discussed against the
background of recent findings in SLA. The studyntlkgamines to what extent the different
types of cross-linguistic interaction which redutim language contact can be found in these
present-day SLA studies on laryngeal contrasts.

" The research reported on in this article was supgdy a post-doctoral research grant of the Rekea
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2. Laryngeal stop systems in the Germanic language

2.1. ‘Voicing’ vs. ‘aspirating’ languages

Roughly two main types of laryngeal stop systenmslmadistinguished for different
Germanic languages or language varieties.

A first type, called ‘aspirating languages’, costsashort-lag with long-lag stops: one
series of stops is aspirated in foot-initial pasitiespecially in stressed syllables, and the
realization of the other series is variable, big tisually realized without vocal fold vibration
in initial position, and with vocal fold vibratian medial position (Docherty 1992). All North
Germanic languages are reported to be of this (iypelcelandic, Norwegian, Faroese,

Danish and Swedish, though see n.1 for Swedisl®.oflty attested East Germanic language
is Gothic, which is generally thought to have basraspirating language, though there is

little evidence for this (Goblirsch 2005: 78, andrfandt 1988 argues that Gothic had no
aspiration). In West Germanic, most varieties oflish and German are aspirating languages
(Docherty 1992, Braun 1996).

A second type, called ‘voicing languages’, has e-tvay contrast between prevoiced and
short-lag stops. In the non-Germanic language famibst Romance, Slavic and Baltic
languages belong to this group (Jansen 2004:41yeMer, a number of West Germanic
languages are also of the voicing type, namely RuAdrikaans, Frisian, Scottish and
Yorkshire English, Low German (Ripuarian, South Wbkalian, South Eastphalian, North
Thuringian and North Upper Saxon) and Rhinelandh@er, East Swedish and most varieties
of Yiddish (Jansen 2004, Vaux & Samuels 2005).

2.2. Phonetics or phonology?

One of the key questions in the literature on lgeal stop systems is whether voicing and
aspirating languages differ in the phonetic resiliraof their stops, or whether they also
employ different phonological features. While samgearchers argue that the contrastive
feature is [voice] in both voicing and aspiratiagdguages and that the difference lies in the
phonetic implementation of the contrast (Kingsto#&hl 1994), others argue that the
contrastive phonological feature is [voice] in voglanguages like Dutch, but [spread
glottis] in aspirating languages like English (Ay& Idsardi 2001, Kager et al. 2007,
Honeybone 2005, Iverson & Salmons 1995, 1999, 20@3a3b). The former approach has
been called the ‘Single Feature Hypothesis’, thieddhe ‘Multiple Feature Hypothesis’
(Kager et al. 2007).

One argument provided by Kingston & Diehl (1994jamour of the Single Feature
Hypothesis is that in voicing as well as aspirataigguages, voicing starts earlier in one
series of stops than in the other, and that th&@sinbetween the two categories can hence be

! Besides these two main types, at least three mypess have been proposed in the literature. Soemeénic
languages, such as some Western Yiddish dialem¥s, been argued to have a three-way laryngealrsyste
contrasting prevoiced, short-lag and long-lag s{éfeyzog et al. 1992, in Iverson & Salmons 2008)m8 also
argue for the existence of type 4 Germanic langsiaghich contain a contrast between prevoiced ang-lag
stops. Such a contrast is argued to occur in SiéRimgen & Helgason 2004), as well as in someetias of
English, such as those spoken by Shetland Islagaksps (Scobbie 2002). Finally, type 5 languagetias
have two series of stops which cannot be distifgadsn terms of Voice Onset Time, but in termsarfsonant
length. This type is represented by some AlemaanitBavarian dialects (Kraechenmann 2001, 2003).



expressed as a difference in onset of voicing th bges of languages. Another argument by
Kingston & Diehl (1994) is that in both voicing aadpirating languagesy Bundamental
frequency, the number of cycles of vocal fold vtlma per second) is depressed next to
prevoiced as well as phonetically voiceless, umasg stops. This is taken to mean that
prevoiced and unaspirated stops share a commarmrddabice] (see Kingston & Diehl

1994).

Arguments in favour of the Multiple Feature Hypatisemainly come from patterns of
laryngeal assimilation. An example is the Englisbicess of progressive devoicing in clusters
(Iverson & Ahn 2007). Plural forms of nouns, susltats|kats], have an underlying /z/ as

the plural marker Ketz/), which is devoiced under the influence of thegading stem-final

voiceless stop. This assimilation process findatanal explanation in a [spread glottis]
approach, where the devoicing of the /z/ can bertex] as the result of a leftward spreading
of the feature [spread glottis] from the precediogeless obstruent. Another example is the
production of regressive voice assimilation by mative speakers of English (Van Rooy &
Wissing 2001). Van Rooy & Wissing argue that larggsain which the feature [voice] is
contrastive always display regressive voice asatmih of onset voiced stops onto preceding
obstruents. They base this claim on L2 English ttata native Tswana speakers. When
speakers of Tswana, a voicing language in whick syllabic nasals are allowed in coda
position, were asked to read English sentenceswmg possible regressive voice
assimilation sites, they transferred not only #tdire [voice], but also the process of
regressive voice assimilation from Tswana into EiglAccording to Van Rooy & Wissing
(2001), this suggests that the presence of [vanplies regressive voice assimilation. Since
regressive voice assimilation is absent in natingligh (e.ghot bathis realized with [t_b]

and not with [d_Db]), onset voiced stops in Engisnnot be specified for [voice]. It should be
noted, however, that the production of voicingha final obstruents can also be the result of
a general constraint against obstruent clustengioh the members do not agree in voicing.
Moreover, Ringen & Helgason (2004) argue that Salegresents counterevidence for this
claim, as by far the majority of stops producechhbtive speakers of Swedish in their
experiment were produced with prevoicing, while 8isk has no process of regressive voice
assimilation.

Evidence for the [spread glottis] approach has bésn found in data from historical
linguistics. Honeybone’s (2005) argument for tipp@ach comes from th@nnendeutsche
Konsonantenschwachung lenition process through which voiceless /g/ aind voiced /b, d,
g/ merge into one category of stops, /bg/d,The process is thought to have occurred after

Middle High German and its effects are still prasairmany Central and Upper German
Dialects. Honeybone argues that a merger of tipis tannot be explained in a [voice]
approach, as it implies a process through whictramarked (/p, t, k/) and a marked (/b, d,
g/) series merge into the marked series, leadirsglémguage with only one, marked series of

stops. However, he argues that the process caxptereed in an approach distinguishing
three types of stops in voicing and aspirating leygs: [spread glottis] stops (the long-lag,
aspirated stops in aspirating languages), [voimgiss(the voiced stops in voicing languages)
and laryngeally neutral stops, which are underlyimgpn-specified, and contrast with the
[spread glottis] stops in aspirating languagesthedvoice] stops in voicing languages. If it is
assumed that [spread glottis] is active in aspigalanguages, the German lenition process
can be regarded as a process through which asp[seead glottis] stops and unaspirated,
laryngeally neutral stops merge into the unaspirateutral series. A change from a
laryngeally marked series of obstruents to a laggtlyg neutral series is entirely natural, and
hence these diachronic data are argued to providerece for an approach in which the
phonological feature [spread glottis] is activasgpirating languages.



2.3. Implications for acquisition

Whether the difference between voicing and aspigdanguages is phonetic or phonological
obviously has implications for second language &tiipn. If the difference is purely

phonetic, i.e. if the languages employ the samenplogical feature [voice] and differ only in
the phonetic implementation of this feature, leesrd a voicing language acquiring an
aspirating language or vice versa need to shifbthendaries between the two members of the
contrast in the direction of the target languafeori the other hand, the difference lies in the
phonological representations, then speakers ofcngdanguage acquiring an aspirating
language also need to acquire a new phonologiatirfe [spread glottis] for voiceless stops.
By contrast, speakers of an aspirating languagaeileaa voicing language need to learn not
to specify voiceless stops for [spread glottis}], touspecify voiced stops for [voice].

Brown (1998) argued that L2 learners cannot acquitew L2 phonological feature,
unless it is contrastive elsewhere in the learriel’system. In her study, L1 Chinese but not
L1 Japanese speakers could acquire the Englishastietween /r/ and /I/, which is
distinguished by the feature [coronal]. That tieatéire is present in the phonology of
Mandarin Chinese, but is not contrastive in Japan&as held responsible for the observation
that the Chinese, but not the Japanese could atsive-like perception of the /r/-/l/ contrast.
However, it is important to note that, while th@daese learners of English need to learn a
new phonological feature ([coronal]) for a contrakich does not exist in their L1, native
speakers of a voicing language learning an aspgdéinguage or vice versa would need to
replace the contrasting feature of their L1 withesv phonological feature. Another potential
learning path would be to acquire a new L2 phonickddeature ([spread glottis]), without
losing the L1 feature ([voice]). In this case, lbarners’ L2 phonological system would be
‘overmarked’: voiced and voiceless stops would isérjuished from one another by [spread
glottis] as well as by [voice].

Whether one or two phonological features are asddorersoicing and aspirating
languages, it is clear that speakers of one typangfuage learning the other need to shift the
phonetic boundaries between the two members afdh&ast when perceiving or producing
the L2. Pater (2003) examined the perceptual atiquiof the Thai voice contrast by native
speakers of English. Thai has a three-way conbetsteen prevoiced, short-lag and long-lag
stops and native speakers of English learning The also need to shift the boundaries
between voiced and voiceless stops in order taithgtate between three categories. The
results revealed that English speakers were bagtgiscriminating the aspiration distinction
than the voicing distinction (see also Abramsonigker 1970}

Since both voicing and aspirating languages hawoavay laryngeal contrast in their
stops, speakers of one type of language learnmgtter do not need to create an extra
category or lose one. Flege (1987) called L2 sowtdsh have an identifiable counterpart in
the L1 “similar phones” and gives the example arfeh and English /t/, which differ in
Voice Onset Time (i.e. the time lag between theast of a stop and the onset of vocal fold
vibration for a following sonorant, henceforth VGand place of articulation, yet are
classified by learners as similar. In Best's PetwapAssimilation Model (PAM, see Best
1994, 1995; Best, McRoberts & Goodell 2001) thisetpf correspondence between source
and target language, i.e. when the number of categim a contrast is the same in the source

2 The results in Pater (2003), a follow-up studtatin et al. (1998), diverge from those in Cugiral., who
found that L1 English speakers performed bettathensoicing than on the aspiration contrast. P@e03)
points out that one potential explanation for fimging may be that the participants in Curtin letneere
recruited in Montreal, where they must at leastehaverheard the French voicing contrast.



and the target language, is called a ‘two-categssymilation’. By contrast, when two
categories in the target language are associatecowly one category in the source language,
as is the case for the English /r/-/l/ contrastuaregl by L1 Chinese and Japanese learners
discussed above, it is termed a ‘single categairakation’. In Escudero (2005) it is argued
that, although it is easier to learn to perceiwemtrast in the L2 if it is already there in the L1
(which Escudero terms a ‘SIMILAR scenario’), itligtioses a learning task, since the
phonetic implementation of the contrast will begaage-specific. While in a SIMILAR
scenario learners can reuse their L1 categorieg,ribed to shift the boundaries of the L1
perception in the direction of the L2 (Escudero22@®b71f.).

3.  Adiachronic perspective on Germanic voicing laguages

The status of Germanic voicing languages has bieen @ fair deal of attention in the
literature, most recently by Iverson & Salmons @®®008). In order to understand how
language contact could have led to the laryngesiesys of Germanic voicing languages, we
adopt van Coetsem’s (1988) framework. Van Coetsgimes that in any situation of
language contact, there is a source language (®La aecipient language (RL). He
distinguishes two processes involving transferleiments from one language into another on
the basis of whether the source or the recipierguage speaker is the agent. If the recipient
language speaker is the agent, who transfers etsrfrem the source language when using
the recipient language, the process is called dvang'. If, on the other hand, the source
language speaker is the agent, the transfer ofegienirom the source into the recipient
language is termed ‘imposition’ (van Coetsem 1&8Van Coetsem further argues that
some language components are more stable thars @théithat imposition is common in
more stable domains and borrowing in less stabheadlos. Vocabulary, for instance, is
argued to be less stable than phonology, becaiskess resistant to change and lexical items
are often borrowed from one language into the offleonology, by contrast, is argued to be
more resistant to change and native speakers dhaogeage speaking another will often
transfer elements from their native language iheforeign language.

As Winford (2000:6) points out, the distinctionwetn borrowing and imposition is based
on the psycholinguistic notion of language domiranc

In borrowing, materials from a non-dominant solesgguage are imported into an RL via
the agency of speakers for whom the latter is tireidant or primary language, i.e., RL
agentivity. ... In imposition, the source languagthe dominant (usually the first or
primary) language of the speaker, from which matemre transferred into an RL in which
the speaker is less proficient, i.e., SL agentivity

An example of lexical borrowing would be the uséeaflish words such as ‘computer’ in
Dutch. The agents are native speakers of Dutclelgidn and the Netherlands, who are
dominant in Dutch, the recipient language and whrodw lexical items from English, the
source language. Examples of imposition are nunserothe domain of second language
phonology. Native speakers of German speaking Emgior instance, are known to
commonly substitute the English dental fricativé/sahd 5/ by the German phonemes /s/ and

/zl, such thathinkis realized assfnk] andthatas kat] by beginning learners of English.

These foreign language learners are dominant inlaéve language, German, which is the
source language, and impose their German phonestensynto the recipient language,
English.

It should be noted that the term ‘dominant’ aboeadates linguistic dominance, which is
crucially different from social dominance: a langaas linguistically dominant when the
speaker has a greater proficiency in that langtizaye in the other language involved in the
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contact situation. A language is socially dominarten for language-external reasons, it has
a higher social status than the other language Qzetsem 1988:13).

A potential approach to the observation that a remobWest Germanic languages have a
voicing rather than an aspirating laryngeal systeto assume that contact between a
Germanic aspirating and a Romance or Slavic voilenguage in the past led to the
emergence of a Germanic language system with a @uaflmon-Germanic characteristics,
including the laryngeal stop system with its cosittzetween prevoiced and voiceless,
unaspirated stops. One of the West Germanic voieimguages for which such an approach
has been proposed is Yiddish. According to the mudely accepted account of the origin of
Yiddish, proposed by Weinreich (1980, 2008), Jewisbakers of a Romance-like language
came into contact with German, which heavily inflaed their phonology, including their
stop system. When large migration took place inlthé century and the Jews living in the
eastern areas of Central Europe moved eastwarlscéime into contact with Slavic voicing
language$.As a result of this contact, they adopted the iSlawicing system in their largely
Germanic Yiddish language.

A different account has recently been proposeddayden (2000), who argued that Eastern
Yiddish has more likely emerged as a large grouknaanic-Slavic language speakers
adopted the Yiddish aspirating language, but teansdl their stop voicing contrast into
Yiddish. The difference between Weinreich’s (198008) and Louden’s (2000) accounts
can be understood in van Coetsem’s (1988) framevoitboth accounts, the Slavic
voicing language is the source language and thdidhdaspirating language the recipient
language. However, the two accounts differ in speakentivity: in Weinreich’s account
the recipient language speaker of Yiddish is trenggvho becomes bilingual with Slavic
and borrowshe voicing system from the Slavic language. In €aetsem’s framework, as
interpreted by Winford (2000), the source languiage which patterns are borrowed, in
this case Slavic, is thus the non-dominant langaagkthe recipient language, in this case
Yiddish, is the linguistically dominant languagewe assume such a social setting, in
which Slavic is the socially dominant language ¥mtish the weaker language, then this
account fits well with the directionality of thefimence: the Yiddish speaker borrowed the
laryngeal stop system from the more prestigiousiSlanguage. By contrast, in the
account proposed by Louden (2000) the source layegsipeaker of a Knaanic-Slavic
language is the agent, who becomes bilingual witldigh and imposes the voicing stop
system on the Yiddish language, or—in the termBhafmason & Kaufman (1988)—the
Slavic community ‘shifts’ to Yiddish and the voigistop system is introduced in Yiddish
as a result of interference, a process they tertarfierence through shift’. Louden argues
that the traditional account, as proposed by Waihrénvolves borrowing in the domain

of phonology, which according to van Coetsem (1988)nlikely, as phonology is a stable
domain. Louden (2000: 98) claims that:

it is highly unlikely that Yiddish-speaking adults could effect such large-scale changes
in their native Yiddish (recipient) language phawl, by introducing major new rules ...
or altering their segmental inventory ... derivedhir8lavic or any other source language.

However, large-scale phonological borrowings areumattested. An example is the
occurrence of clicks as phonemic speech soundspfassed to paralinguistic speech sounds)
in some Southern African Bantu languages, comphely discussed by Gildemann &
Stoneking (2008:94). They note that two languagayg share clicks as the result of (1)

3 A different view is expressed by Wexler (1991) ovdrgues that Yiddish is in origin, i.e. from birthSlavic
language, and became Germanized only in the codiitedevelopment.



inheritance from a proto-language which has cli¢RsJanguage contact between a click and
a non-click language, or (3) independent innovaitotwo originally non-click languages.
They argue that the clicks in Southern African Baahguages are the result of contact
between these languages and click languages, dinkespeech sounds cannot be
reconstructed for Proto-Bantu (thereby excludingafdove) and it is well known that there
has been “frequent and intimate interaction ovees® centuries in several domains (e.g.,
trade, intermarriage)” between Bantu and locakdiemguages (thereby excluding (3) above)
(Herbert 1990: 298). Herbert (1990) discusses #dse of Nguni, a Bantu language, in which
clicks first entered the language in a specialstegiused by Nguni women who were to
linguistically disguise words that sounded simitathe names of male in-laws. Often, the
women substituted the original consonants by cliekgch they heard in non-Bantu
languages with which they came into contact. Theksllater spread from this marked speech
register to the ‘normal’ lexicon, and even replanatlve segments in native Nguni words.
Guldemann & Stoneking (2008) point out that cliaks¢e borrowed, have “a life of their
own”, as evidenced by the observation that songraily non-click Bantu languages now
have more complex click systems that the langudgssborrowed from or have click sounds
not attested in any of the original languages (@ildnn & Stoneking 2008: 99). While
borrowing in the domain of, for instance, vocabyligrknown to be highly common, there is
thus also considerable evidence that it can alsaran the domain of phonology.

A language contact account has also been proposdidef laryngeal system of Dutch
(Kloeke 1954, discussed in Iverson & Salmons 20@BB8). The prevoiced-unaspirated stop
system in Dutch is hypothesized to be the resutbatact between speakers of a Germanic
aspirating system and a Romance voicing systenfotheer Romance speakers became
bilingual with a Germanic language, but imposedrtRemance stop system onto the
Germanic language. According to this hypotheshackvwe will call the ‘Imposition
Hypothesis’, the speakers of the Romance sourgriéage are the agents, who impose
patterns or structures from their linguisticallyngioant language onto the language with
which they become bilingual. In SLA terms, this Wwbmean that the Romance speakers
retain their prevoiced and voiceless unaspirateplsstand do not adopt the voiceless
unaspirated and aspirated stops of the Germanjtitaye.

However, like with Yiddish, an alternative accoueglying on recipient language agentivity
is also possible. Again, it would be assumed thabakers of a Germanic aspirating language
came into contact with a Romance voicing langugigevever, instead of the Romance
speakers imposing their stop system on the Gerntamjtiage, an alternative hypothesis,
which we will call the ‘Borrowing Hypothesis’, ibat the Germanic speakers became
bilingual with the Romance language and borrowedvibice system of the Romance
language when speaking the Germanic language. &ehgrthis means that the Germanic
speakers abandoned their unprevoiced and voicaspssited stops in favour of the Romance
prevoiced and voiceless unaspirated stops wherkisige@ermanic.

Both hypotheses thus assume that speakers of mgaicaspirating language acquired a
language of the other type and both make predigtatout the linguistic outcomes of such an
acquisition process. Since we do not have inforomadin the social factors which were at play
in the past and may have influenced the directadianguage change, we cannot provide
evidence for either of the two hypotheses to tr@uskon of the other. However, we can test
the plausibility of the hypotheses in structurafts by examining present-day studies which
investigate the acquisition of laryngeal stop systén voicing and aspirating languages. The
next section reviews and presents a number of erpatal studies on the acquisition of a
voicing or aspirating language and discusses tiglistic outcomes of such bilingual and
SLA processes.



4.  Acquiring laryngeal stop systems

A number of studies have examined the acquisitidargngeal stop systems by bilingual
children acquiring the stop systems of two langsaged by child learners acquiring a second
language. We do not know how language acquisibok place — whether there was, for
instance, a long period of bilingualism in whicleakers were proficient in both Germanic
and Romance, or whether the first immigrants qyieldquired the Germanic or Romance
language with which they came into contact as adulé will review and present findings
from bilingual (84.1) as well as adult (84.2) arfda L2 (84.3) acquisition studies on
laryngeal contrasts. These SLA findings will be mected to the diachronic hypotheses (83)
in 85.

4.1. Simultaneous bilingual acquisition of a voicig and an aspirating language

A number of studies have investigated the simutiaeecquisition of a voicing and an
aspirating language. Two main findings are relevarhe present study.

First, studies on the acquisition of voicing andigging languages by simultaneous
bilingual speakers have revealed that the prevataas of the voicing language tend to be
acquired late. Before they are acquired, speakersto produce short-lag stops instead.
Deuchar & Clark (1996) conducted a longitudinadgtwith one child learning both Spanish
and English from birth. They found that at agetBgchild had native-like VOT values in
English, but not in Spanish. While the child stdrie differentiate between the two categories
of the contrast, stops of both categories wereymed with positive VOTS, i.e. the child had
not yet learned to produce prevoicing. Similarlyaitab (2000) reported on a VOT study
with bilingual English-Arabic children, aged betwe® and 10, and found that prevoiced
stops in Arabic were often replaced with shortdtaps. Kehoe, Lleé & Rakow (2004)
examined the acquisition of stop consonant voigingur Spanish-German bilingual
children. They found that none of the children proetl voicing lead in Spanish voiced stops
at age 2;6. However, once prevoicing was acquseshe children produced German stops
with prevoicing instead of in the short-lag regiand produced voiceless stops with
aspiration. Finally, Macleod & Stoel-Gammon (20@Eamined adult simultaneous French-
English bilingual speakers in Canada and foundtti@at/OT values produced by the
bilinguals were similar to those produced by Llai@es of the two languages, except for the
production of short-lag stops in Canadian Enghshich were produced with prevoicing by
the bilingual speakers.

Secondly, it has been reported that there is dnoegaistic influence in simultaneous
bilinguals in the production of voiceless stopsthiat the VOT values of the two languages
move towards each other. Fowler et al. (2008) eraththe production of word-initial /p, t, k/
by simultaneous English and French bilinguals. Tioeyd that the bilinguals produced these
stops with significantly shorter VOTs than monoliagyEnglish speakers when producing
them in English sentences and with significantlyger VOTs than monolingual French
speakers when the words were embedded in Frentdnses. However, they still produced
significantly longer VOTSs in English than in Frenethich suggests that they did not create
an intermediate category (in-between French slagreh English long-lag), to serve for both
languages.

4.2. Adult L2 acquisition of an aspirating language

When speakers of a Romance or Slavic languagecirae into contact with Germanic
language speakers, or the other way round (seev@3)an imagine that they acquired this
second language as adults. In order to get inggththe linguistic processes at work in adult
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L2 acquisition of a laryngeal system, this secti@tusses the results of a recent production
study on the acquisition of the laryngeal systerarospirating language, English, by native
speakers of a voicing language, Dutch (Simon 2003his study, the extent to which native
Dutch speakers have acquired the English laryngedtast is measured by the extent to
which they produce target-like VOT values in Enlglig1 the field of SLA, studies have
reported that learners transfer VOT values fromLthénto the L2, both in perception (e.g.
Curtin et al. 1998, Pater 2003) and in productmg.(Flege et al. 1998, Suomi 1980). As a
result, VOT values can provide information on hoellearners have acquired the target
language’s laryngeal stop system. While VOT ig/@nmle of the many phonetic correlates of
the laryngeal character of stops in these langudmpessdes, for instance, the length of vowels
preceding final stops and the amplitude of theas#eburst in initial stops, Wright 2004: 41),
Dutch and English can easily be distinguished erbsis of VOT in word-initial stops
(Lisker & Abramson 1964). The stop system in Duitcthat of a typical voicing languatén
which voiceless stops are realized in the shortM@J region, roughly between 0 and 20 ms
and voiced stops are produced with prevoicing, WihT's roughly around -90 ms (Lisker &
Abramson 1964, Flege & Eeftink 1987, Van Alphen£208imon 2009). In English, on the
other hand, both categories of stops are produc#tkilag region and Wright (2004:40)
indeed points out that VOT lag seems to be theammaue for initial stops in English.
Voiceless stops are typically produced with asfrain initial position, with VOTs roughly
between 60 and 90 ms and voiced stops are usualliiyiped in the short-lag region, with
VOTs between 0 and 25 ms (Lisker & Abramson 1964{tKL975, Flege & Eeftink 1987,
Docherty 1992, Simon 2009). Whichever approachtakes to the phonological features in
Dutch and English (see 82.2.), it is clear thaiveadpeakers of Dutch learning English have
to shift the boundary between prevoiced and slagyistops in the direction of the English
boundary between short-lag and long-lag stops. élghe aim of this production study was
to examine to what extent advanced learners ofi&nghift the boundary between the two
categories from their native language into the sddanguagé.

The participants were 16 native speakers of Duwehg in Flanders. They all studied
English at the university level and were highlyfimient speakers of English. While no
independent measure of proficiency (in the forna general comprehension or production
task) was taken, all participants could expresmsigves fluently in English. Although they
did not speak English on a daily basis, they carteedontact with English through lectures
and the media. Their pronunciation can be calldgdaced’, which is defined by Fraser
(2001:72) as “pronunciation [which is] easy foreagon with moderate goodwill to
understand, though with a noticeable foreign acaadtthe occasional mispronounced word”.
All participants had started learning English ih@al from around the age of 13, i.e. after
childhood, though they may all have picked up s&meglish vocabulary before that age, as a
result of exposure to English via the media.

* The fricative system in Dutch is more complex #mete is some debate as to whether voiced andlesie
fricatives in Dutch are distinguished by [voice][spread glottis] (see Iverson & Salmons, 2003k, &action 6
of this article).

® It should be noted that the production data vell provide an answer to the question whether thekrs have
acquired the target phonological representatidribese are different from the speakers’ L1 repreg®ns (see
§2.2). Insofar as we may assume that successfpta@uction of VOT is necessarily preceded by susfees
perception, learners who produce target VOT vatwesumably perceive the values in a target-like.way
However, additional lexical perception experimemtaild be needed for those cases in which learrerot
produce target values. The learners may therbstifible to perceive the category correctly, blitdai
phonetically implement it in articulation.



The data were gathered through a Dutch and Englst-reading task by the same
informants® The word reading task contained stop-initial wosdisch were read from a
computer screen at a comfortable rate (a new wopeéared on the screen every 3 seconds).
VOTs were measured in Praat (Boersma & WeeninKR60d the basis of waveforms and
spectrograms. Word-initial rather than word-medralvord-final stops were elicited and
examined, because in word-medial, intervocalic tpmsi stops are produced with vocal fold
vibration throughout their production in voicingsll as in aspirating languages (Kingston
forthcoming). In word-final position, however, tieds laryngeal neutralization in Dutch, i.e.
the contrast between voiced and voiceless obssuglist. Although word-final voiced stops
in English are partially or fully devoiced, thegeno laryngeal neutralization, since the vowel
preceding the stop is consistently longer precedoiged than preceding voiceless stops, and
the duration of the vowel thus serves as a culeetdistener about the laryngeal category of
the following stop (e.g. Cruttenden 2001: 96). lore+initial position, however, the contrast
between the two stop categories is clearly maiathin aspirating as well as voicing
languages.

Table 1 presents the mean VOTs in word-initiakaltil, alveolar and velar voiceless stops
produced by the Dutch-speaking participants in Bkeftmost column) and English
(rightmost column). The middle column presentsMEl values produced by a control group
of ten native speakers of British English in thmeaeading task.

L1 Dutch L1 English L2 English
(10 informants) (10 informants) (10 informants)
p 12 80 80
t 23 73 64
K 29 76 86
mean 21 76 77

Table 1.Mean VOT in word-initial /p, t, k/ in isolated wadin ms).

The average VOT in the English words produced byDhtch-speaking informants in the
reading task was 77 ms, compared to 21 ms in thehDuords and 76 ms in the English
stops produced by the native speakers of Englisa.LR English results are in line with the
findings of Flege & Eeftink (1987), in which neadyl Dutch-speaking learners of English
produced longer VOTSs in English than in Dutch woSisnilar results for Dutch were found
by Lisker & Abramson (1964) and Flege & Eeftink §19.

The results for voiced stops are shown in TablgBis table presents the number of
tokens produced with prevoicing by the participaassit has been shown that it is the
presence or absence of prevoicing rather than miegoduration which serves as a cue to the
voice contrast in Dutch (van Alphen 2004: 73). Hoere the mean VOT durations of the
prevoiced tokens are provided between brackets &fihe participants produced ten words

® Participants were also engaged in spontaneouscsations in Dutch and English. Since most studiie§¥OT
in English are based on laboratory speech (e.geki& Abramson 1964, Klatt 1975, Docherty 1992§ thsults
of the analysis of the spontaneous data cannagditily compared to values in L1 English and areetloee not
discussed in the present article.

" The production of the velar stog/ ivas not examined, since Dutch does not haveaedoielar stop phoneme.

(Some varieties of Dutch have velar stops, but anlganwords, such as Engligoal).

10



with a word-initial voiced stop. Again, the resutfsL1 Dutch and L2 English are compared
with those of the L1 English control group.

L1 Dutch L1 English L2 English

(10 informants) (10 informants) (10 informants)
b 95/100 (-130 ms) 29/100 (-82 ms) 95/100 (-113 ms)
d 91/100 (-117 ms) 26/100 (-79 ms) 90/100 (-105 ms)
mean 186/200 (-124 ms) 55/200 (-81 ms) 185/200 (- 109 ms)

(93%) (28%) (93%)

Table 2.Production of prevoicing in word-initial /b, d/ isolated words.

Table 2 reveals that the overall majority of L1 Euaand L2 English word-initial voiced stops
(93%) were produced with prevoicing by the natipeakers of Dutch. The mean VOT of the
prevoiced tokens was -123 ms in the Dutch words-26€ ms in the English words. The 10
native speakers of English who participated inrdealing task produced 28% of the tokens
with prevoicing, more than half of which (30/55)negroduced by only two speakers. If
these two speakers are excluded from the anabysig 26/160 (16%) tokens were produced
with prevoicing by the remaining eight native spaakof English. Table 3 presents the
number of short-lag tokens and their mean VOT pcedilby the remaining eight speakers.

L1 English (8 informants)
b 65/80 (81%) (18 ms)

d 69/80 (86%) (21 ms)
mean 134/160 (84%) (20 ms)

Table 3.Production of short-lag stops in word-initial /ld,inl isolated words.

Table 3 reveals that the remaining eight nativakees of English produced short-lag stops
instead of prevoiced stops in 84% of the token#) wimean VOT of 20 ms.

The analysis thus showed that the participantddeded to produce aspiration, but had
not learned to produce short-lag stops in Englisétead, they transferred prevoiced stops
from Dutch into English. The learners thus dispthgenixed system, with prevoiced stops
(as in Dutch) contrasting with long-lag stops fagnglish).

One explanation for why participants acquired I¢engbut not short-lag English stops may
be that the learners had all taken an English praation course, in which they received
explicit instruction and were trained on the pratutof aspiration in English, but not on the
absence of prevoicing. In order to examine thecefféformal pronunciation instruction on
the acquisition of aspiration, Simon & Leuschnéd1(@) examined the VOTs of two groups of
adult L1 Dutch learners of English: learners whaoenmajoring in English at college level
and who had received formal English pronunciatisiruction, and learners who were not
majoring in languages and who had not received dmstruction. The results of a word-
reading task revealed that the ‘trained’ partictipgmmoduced an average VOT of 81 ms,
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which proved to be significantly higher than themage VOT of the ‘untrained’ participants,
which was 59 ms. However, an average VOT of 5931ssili situated around the target long-
lag VOT region, which in English typically rangesrh 60 to 90 ms (see 84.2). This suggests
that explicit instruction may not be a necessanydaoon for the acquisition of long-lag stops
by speakers of a voicing language, even thoudhoitilsl be kept in mind that all participants
had started to learn English in a school settimgh(school), where attention is paid to correct
usage of English. The situation of the untrainstehers is hence still different from the
naturalistic learning which took place in the pmaga historical Germanic-Romance contact
setting.

A second explanation for the learners’ acquisibbfong-lag stops may be that aspiration
is an important acoustic cue to the learner ablmutaryngeal category of the stop. We follow
Wright in defining ‘cue’ in a narrow sense, as timformation in the acoustic signal that
allows the listener to apprehend the existencepdfanological contrast” (2004: 36). Keyser
& Stevens argue that spreading of the glottist asdurs during aspirated stops (and leads to
a long VOT) may enhance the contrast between thdawyngeal stop categories in English.
They argue that “... enhancement may take placeexe a given distinction can be made
more salient than it might otherwise be” (2006:.&Ihce word-initial phonologically voiced
stops in English tend to be produced without véaial vibration, the contrast between these
short-lag stops and the phonologically voicelessgmy of stops is enhanced by keeping the
glottis spread till the time of release of the staesulting in a long VOT. The lengthened
VOT of aspirated stops serves as an acoustic cietisstener and may also explain why
aspirated consonants are more easily acquiredviiaimg, as found by Pater (2003) (see
§2.3).

Finally, Table 3 shows that there is variationha tealization of voiced stops in English.
While these are produced with short-lag VOT byrtiegority of speakers, some speakers tend
to produce them with prevoicing (cf. Docherty 1992arners are thus exposed to a variable
input, which together with the presence of prevagdn Dutch, may be responsible for the
consistent production of prevoiced stops in theliShgpeech of the Dutch-speaking adults.

In sum, the resulting system in the learners’ laggucontrasts prevoiced with long-lag,
aspirated stops, meaning that the VOT differen¢edxen the two members is maximal. Such
a system has been claimed to facilitate the paept the distinct categories and even to
become “more common over evolutionary time” assalteof this perceptual enhancement
(Vaux & Samuels 2005: 410). In order to examinetivbethe prevoiced — long-lag contrast
produced by L2 learners is typical of adult leasngfran aspirating language only, the next
section discusses a case of child L2 acquisition.

4.3. Child L2 acquisition of an aspirating language

A number of studies have examined the acquisitfand.2 laryngeal contrast by young
learners, and point to the importance of the lisgeally dominant language in the acquisition
process. Caramazza et al. (1973), for instanceniemeal VOT distributions in stop-initial
French and English words produced by a group olt agoenolingual Canadian French,
monolingual Canadian English and bilingual Canadieanch-English speakers. The results
revealed that the bilinguals’ VOT values in Fremadre closer to the French norm than their
English values were to the English norm. The awlsarmise that an explanatory factor for
this may be that the participants were dominamirench. Even though they were fluent in
both languages and used them on a daily basishémacquired the phonological system of
French first, and had started learning Englisthas second language before they turned
seven. Similarly, Hazan & Boulakia (1993) investaghthe VOT production in the laryngeal
systems of French and English by bilinguals. THeg gound that language dominance had
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an important influence on the production of thgstan that learners did not always produce
monolingual-like values in their weaker languagleere was a particular tendency for
bilingual speakers whose dominant language waschrenproduce prevoicing in English /b/,
even when those speakers were classified as ‘stodimgyuals, with a highly native-like
accent in English.

Both Caramazza et al. (1973) and Hazan & Boulak¥®38) on child L2 (or consecutive
bilingual) acquisition of laryngeal contrasts henadicate that a child L2 speaker tends to
produce more target-like VOT values in the lingaaity dominant (native) language.
Moreover, if the aspirating language is the speéakeeaker language, this language’s short-
lag stops tends to be replaced with prevoiced oft@s.finding is interesting in light of a
recent longitudinal case study with a three-yedrmltch-speaking child who was suddenly
immersed in an English-speaking environment wheartiehis parents moved to the U.S
(Simon 2010a). The aim of this study was twofold:tp find out how a young native speaker
of Dutch acquires the laryngeal stop system of Bhgind whether he develops two different
laryngeal systems for Dutch and English or usetsgne system for both languages, and (2) to
investigate to what extent child L2 acquisitiomierent from adult L2 acquisition. Since
this was a longitudinal study, it provides valualpi®rmation on the development of a young
learner’s laryngeal systems in the two languagesylach little previous research has been
carried ouf However, while case-studies of this type can suttitlly add to our knowledge
of how a young learner’s L2 develops and to wh#gmixthe acquisition process affects the
child’s L1, it should be kept in mind that we cahgeneralize from one child to all children
with a voicing language as their L1 acquiring apitaing language as their L2.

The participant was a male native speaker of Dwttio, was 3;6 when the first recording
took place. The child moved with his Dutch-speakiagents from Groningen, in the northern
Netherlands, to the U.S. (Massachusetts) when Be3y2a He was exposed to English as a
second language only three months later, whenangedtattending an American preschool,
i.e. seven weeks before the first recording to@k@! The child was recorded during 11
sessions over a period of seven months. The expetioonsisted of a repetition and a
picture-naming task and was conducted both in Datchin English with experimenters who
were native speakers of these languages.

The results for the voiceless stops are showngargil, which presents the mean VOT for
Dutch and English /p/ and /t/ in the eleven indixibisession3.

8 The reason why longitudinal early L2 studies ame may be that there are several methodologitfautiies
involved. First, while monolingual and bilingualilchien can easily be recruited, finding informawtso have
been raised purely monolingually but start learrarfgreign language at a very early age is hakerondly,
since children who fulfil exactly this criterioneaharder to find and it will usually be impossibdefind more
than one or two children with the same L1 learrthggysame L2, it is important that the child is repedly
recorded from the very beginning of the learningceiss and over a period of several months. Lonigalid
studies are more time consuming and require a farg&boration of the parents, caretakers or sitbachers
and are therefore less frequent than studies exagnancertain feature of the L2 phonology at oneiigalar
point in time

® Again, the child’s velar stops were not examirgdce Dutch lacks a voiced velar stop phoneme.
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Figure 2. VOT in individual sessions (Simon 2010a)

Figure 1 reveals that the child acquired the prado®f long-lag aspirated stops in English,
and produced a fairly long, but native-like aver&@T of 100 ms in the last session. At the
same time, however, the child gradually adaptedinist-lag Dutch stops in the direction of
long-lag aspirated stops. While the child startemtipcing Dutch stops in the long-lag VOT
region, with an average VOT of around 80 ms inl#isé session, Figure 1 shows that he
maintained a subtle but significant contrast betweatch and English voiceless stops by
producing the English stops with slightly higher Y&than the Dutch ones.

Figure 2 presents the production of prevoicinchiem Dutch and English words produced
by the child in the eleven recording sessions:
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Figure 2. Percentage of voiced stops produced with prevoicing in the individual sessions (Simon 2010a).

Figure 2 shows that the child had acquired the yobdn of prevoicing in Dutch at the outset
of the study, since almost 80% of the tokens weoelyced with prevoicing in session 1.
However, he did not transfer prevoiced stops imglish to a great extent in most sessions,
and even lost prevoicing in his Dutch voiced stdpshe last four sessions (8-11) few tokens
were produced with prevoicing in Dutch or English.

With respect to the voiced stops, the child L2heain Simon (2010a) thus clearly
differed from the adult L2 learners discussed m&i (2009): whereas the adult learners
transferred prevoiced stops from their native lagguinto the second language to a great
extent, the child learner acquired the target laggts short-lag stops and did not transfer
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prevoiced stops from his native language into #e®sd language nearly as much as the adult
learners.

One factor which may explain why the child did transfer prevoiced stops as the adult
learners did may be his lack of orthographic knalgke The adult learners knew that, for
instance, the worball starts with the letter ‘b’ and might therefore bermlikely to classify
English voiceless [loas equivalent to Dutch prevoiced.[Fhe child, by contrast, had no

knowledge of spelling and might have categorizedBhglish short-lagged stops as voiceless
ones, in which case he was not led to produce thigimprevoicing. The influence of
orthography in L2 acquisition of stops is corroltedaby evidence on Mexican Spanish
speakers’ adaptation of the English stop systestudsed by LaCharité & Paradis (2005:
251-253). They note that monolingual Mexican Spgasgeakers classify English onset
voiced and voiceless stops according to the VOTsan their L1, i.e. they substitute

English /b, dg/ by Spanish /p, t, k/, as these are phoneticétlyecin terms of VOT.

However, when learners become more familiar witth @roficient in English, they tend to
identify word-initial English /b, dg/ as Spanish /b, @/, even though the former set is

voiceless unaspirated and the latter is prevoi€hdse findings suggest that orthography may
play an important role in advanced L2 learning avay even overrule the influence of
phonetic approximation.

Recently, Lee (2009: 73ff.) examined the perceptibimitial /s/ + stop ¢C) clusters in
English by Korean listeners. Korean has a threelargyngeal contrast between lax (e.g. [p]),
tense (e.g. [p']) and aspirated (e.d]]istops. Lee found that, when the input was puoed,
listeners categorized English voiceless stog€inlusters (/sk, sp, st/), which are unaspirated
in English, as unaspirated tense stops. Howeveznwiie input was mixed, i.e. oral and
orthographic, and participants were asked to p@y&bdn to orthography, they classified
them as voiceless aspirated stops, again revehlkngnpact of orthographic information on
the categorization of L2 sounds.

However, whereas knowledge of spelling has beewsho have an influence on the
acquisition of L2 contrasts (e.g. Erdener & Burnh2005, Escudero et al. 2008), more
research is needed to determine just what roldisgglays in the acquisition process and to
what extent different paths taken by adults anttodm in the acquisition of an L2 can be
ascribed to (lack of) knowledge of spelling.

Another factor which may explain the differenceviztn the child and the adult learners is
the input. Moyer (2009) notes that two aspecthefibput are important: the quantity and the
guality. The quantity of the input can be measumgtboking at the age at which a learner
comes into contact with the foreign language, &ednumber of years of exposure to the
target language s/he has had. The quality of gmetjron the other hand, refers to whether the
learner primarily uses the language with nativeam-native speakers, and whether the
interlocutors are peers/children or parents/adtilie. child in Simon (2010a) started learning
English before age 4 and was immersed in an Enrgpglaking environment, where he spent
at least as much time with English-speaking pegmsith his Dutch-speaking parents. By
contrast, the adult learners in Simon (2009) sfeaterjuiring English at around the age of 13
in an instructed language learning setting and \Wweireg in an area where the ambient
language was Dutch.

In sum, the L2 acquisition results showed that lle¢ghchild and the adult L2 learners
acquired long-lag, aspirated stops in the secamguiage. Short-lag stops in the target
language, by contrast, were substituted by predosteps from the native language by adult
learners. The young learner who was immersed #sairating language was able to acquire
short-lag stops in the target language and hemteatiproduce the maximally distinct
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contrast between prevoiced and long-lag stops)eaadults did. As the acquisition process of
English went on, the child started producing thglEh short-lag/long-lag contrast in his
Dutch speech as well.

5.  Discussion: Connecting findings from SLA and Istorical contact research

This study set out to examine which linguistic Bg@re at work in present-day L2 and
bilingual acquisition of laryngeal contrasts, aodvhat extent these can help us to get insight
into the origin of the laryngeal systems in Germaicing languages like Dutch, with its
contrast between prevoiced and unaspirated stpesifieally, the aim was to investigate to
what extent imposition and borrowing, van Coetsemi types of language transfer resulting
from language contact, occur when a voicing andsgirating language come into contact in
language acquisition. A laryngeal contrast betwaewoiced and unaspirated stops is
generally assumed to be a non-Germanic charaaterdtich was introduced into Germanic
languages as the result of contact between a Gamaspirating and a Romance or Slavic
voicing language. With respect to Dutch, two padssitypotheses of this contact situation
were sketched in 83 and are now evaluated in bfttie SLA findings presented in 8§4.

First, the Imposition Hypothesis assumes that theirg system in Dutch is the result of a
contact setting through which speakers of a Romemgiage became patrtially or fully
bilingual with a Germanic language, but imposedrtRemance voice contrast onto the
Germanic language. This means that they transfénesdcontrast between prevoiced and
unaspirated, short-lag stops from their native legg into the Germanic language. In other
words, they (1) did not start producing aspiratiemgl (2) transferred prevoicing. The
presumed contact situation is thus linguisticatlynparable to the language contact in the L2
acquisition of the English contrast by native sgealof Dutch (Simon 2009, 2010a). The
results of the adult L2 acquisition study (Simo®20confirm that native speakers of a
voicing language show a strong tendency to tranms®roicing into the target Germanic
language. Hazan & Boulakia (1993) also found thdtld_2 English speakers with French as
their native language often produced prevoicingmglish. By contrast, the child in Simon’s
(2010a) case study did not transfer prevoicing English to a great extent and even started
to replace the prevoiced stops in his L1, Dutchslbyrt-lag stops. The difference between
Hazan & Boulakia’s (1993) child bilingual learnensd the child in Simon (2009) may be the
result of a different dominant language. The speakeHazan & Boulakia (1993) were
dominant in French in that they had used it moaa tBnglish in the course of their lives. The
child learner of English in Simon (2010a), on thieep hand, had Dutch as his native
language, but was recorded at a time when he wa®ised in an English-speaking
environment. Of course, as noted in 84.3, we shbeldareful in drawing conclusions from
one child’s data: the observation that the chil&imon (2010a) did not transfer prevoicing
does obviously not imply that no children wouldisger prevoicing in a similar context.

With respect to the phonologically voiceless stafegory, the L2 studies on the
acquisition of English by native speakers of Dytshmon 2009, 2010a) revealed that child as
well as adult L1 voicing language learners of guirating language acquired the target
language’s long-lag, aspirated stops. This ismdéine with the Imposition Hypothesis,
according to which speakers transferred their uragpl stops into the Germanic language
and did not adopt the Germanic aspirated stois, iowever, clear that the learning context
of the L1 Dutch speakers in Simon (2009), who Hhaceaeived formal pronunciation
instruction, cannot be compared to the naturalisaening of the Romance speakers who
became bilingual with Germanic (see 84.2). It rarad0 be investigated how well aspirated
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stops are acquired by adult speakers of a voieinguage in a naturalistic setting, when no
attention is paid to form.

The Borrowing Hypothesis, on the other hand, assuime speakers of a Germanic
language came into contact with a Romance langaadedopted the Romance voicing
system in their Germanic language. This implies tihay abandoned their native Germanic
contrast between short-lag, unaspirated and loggalspirated stops in favour of a contrast
between prevoiced and unaspirated stops. Whilesiftdeen argued that borrowing does not
typically occur in the domain of phonology or phticg (see 83), the case study on the L1
Dutch child learning English in a naturalistic sejtprovided an example of borrowing of an
L2 laryngeal system. The analysis (84.3) revediatithe Dutch-speaking child became
bilingual with English and gradually adopted thegksh contrast between short-lag and long-
lag stops in his native language, Dutch. In themeed contact setting between speakers of a
Romance and a Germanic language, the pattern aivieioig would have been the reverse:
the Germanic speakers needed to (1) lose aspiratienvoiceless stops, and produce them in
the short-lag region, and (2) acquire prevoicinge &cquisition of a voicing language by
speakers of an aspirating language has been igatsdiby Llama, Cardoso & Collins, who
conducted a VOT study with L1 English speakersniegy French. They found that the
participants frequently produced aspiration in Ehre(over 50% of the times), yet did not
produce it in 100% of the tokens, indicating tHalflthough they had not achieved native-like
values in their L2, [they] were able to reduceltérgth of VOT” (2008: 321). This finding
makes it plausible that speakers of an aspiratinguage can indeed get rid of aspiration
when becoming bilingual with a voicing languagewsdweer, the Borrowing Hypothesis also
implies that the Germanic speakers borrowed thed®om prevoiced stops in their native
language. With respect to prevoicing, the exislitgature on the simultaneous bilingual
acquisition of voicing and aspirating languagesuksed in 84.1. indicates that prevoicing
tends to be acquired late and is often initiallylaeed by short-lag stops. We have not found
acquisition studies in which prevoiced stops waeuaed before short-lag stops and were
used not only in the voicing, but also in the asjmg language. More research on child L2
acquisition of a voicing language by speakers adgpirating language is clearly needed to
establish whether borrowing of prevoiced stopsossfble and under which circumstances it
would occur. Given the phonological plasticity aiung children, one plausible historical
scenario would be that socially dominant Germapeaging people came into contact with a
Romance-speaking population and entrusted theotdheir children to the Romance
speakers. These children, who were raised by Rosgmeaking caretakers, became
linguistically dominant in the Romance language addpted the Romance stop system in the
Germanic language. Such an account thus assumesvioay of the stop system from the
linguistically dominant Romance language by sogiddminant Germanic children, and
explains how the change could have originated earinitted from one generation to
another. Since we do not have information on tloeassetting of the historical context, this
account necessarily remains speculative, too,dmms plausible in light of the observation,
once more demonstrated in Simon’s (2010a) casexstinak young children’s phonological
systems are flexible and can be subject to intemnfes from a second language.

6. Conclusions

This article presented two alternative hypothesethe origin of the laryngeal systems in
Germanic voicing languages: one which assumeghbatoicing system emerged as the
result of imposition of a Romance or Slavic languagto a Germanic language (the
Imposition Hypothesis) and one in which it is asedrto be the result of borrowing from a
Romance or Slavic language (the Borrowing Hypo#)e3ihe results of current bilingual and
SLA studies were examined to find out to what ebemrowing and imposition are prevalent
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when laryngeal contrasts come into contact witlhedher through acquisition. While we do
not have conclusive evidence for or against eitiiéhe two hypotheses, analysis of present-
day acquisition studies revealed that both impmsiéind borrowing may occur when the

laryngeal systems of a voicing and an aspiratingdage come into contact with each other.

First, the bilingual and SLA studies revealed thravoicing tends to be acquired late,
something which may be ascribed to the aerodyndifficulty involved in the production of
vocal fold vibration during complete oral closukar(gston in preparation). However, once it
is acquired, it is frequently transferred into as®l language. This finding is in line with the
Imposition Hypothesis, according to which speakérs former Romance language imposed
their prevoiced stops onto a Germanic aspiratinguage.

Second, even though borrowing has been arguegiwatly not occur in the field of
phonology, the longitudinal case-study (Simon 20J®avided an example of just such a
process: the young Dutch-speaking child acquiredaihglish contrast between short-lag and
long-lag stops in English, and borrowed this systdmn speaking his native language,
Dutch. This borrowing may be the result of the taett, even though the child was fluent in
his native language, Dutch, the ambient languagledrcommunity he was living in at the
time of the recordings was English. This confirmagier findings that the community
language may be more important than the home layggimethe production of VOT values by
young children (Johnson & Wilson 2002). Given tltesspcity of children’s phonological
systems and the resulting cross-linguistic inflleebetween their L1 and an L2, an account in
which Germanic-speaking children became increagibighgual with Romance through
contact with Romance-speaking caretakers, and Wetdahe laryngeal stop system of
Romance into Germanic is plausible and would erpldiy a Germanic language like Dutch
contains a contrast between voiced and unaspisabgd. However, more research on the
early acquisition of a voicing language by speakéi@n aspirating language is needed to
examine whether child learners may borrow prevostegs from the L2 into their L1.

Finally, we would like to point out directions fturther research.

First, most studies reviewed in this article addithe acquisition of an aspirating
language, English, by native speakers of a voitanguage, Dutch. However, in order to
assess the historical account in which the Dutgmtgeal system is the result of imposition,
more data are needed on the reverse acquisititerpanamely that of native speakers of an
aspirating language acquiring a voicing languagkil®\Llama et al.’s (2008) study
addressed this issue, the main focus is on theendle of L2 status and typology on L3
acquisition. Therefore, a fruitful line for futuresearch would be to examine the acquisition
of a prevoiced/short-lag system by native speakaslanguage with a short-lag/long-lag
laryngeal contrast. Future studies should not fealsly on production, but also examine the
perception of the Romance voice system by natiealsgrs of a Germanic language.
Perception experiments in which young speakers@érmanic language who are immersed
in a Romance-speaking environment are asked tgaate or discriminate between voiced
and unaspirated Romance stops would to some esitentate the presumed historical
contact situation in which children of the sociadllyminant Germanic people came into
extensive contact with the Romance language of tagetakers. Such studies would reveal
whether or not learners who, for instance, borrogvgrevoiced stops of the Romance
language into their Germanic language in produdcii@nable to perceive the difference
between prevoiced and short-lag stops. Previoubeston loanword phonology have shown
that perception of a foreign language is often gdidy phonology rather than by phonetic
approximation (see 84.3), though more studies yoting L2 learners would need to be
carried out to examine to what extent this alsa#dbr child learners, and to what extent
bilingual children are able to have distinct phagital representations for their two
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languages in perception, even when they have pesset of phonetic realizations in
production (e.g. prevoiced and short-lag stopsja@ram perception experiments with young
learners in addition to more data from producti&sks would make it possible to further test
the hypothesis that the Romance stop system wagvien into Germanic, leading to
Germanic voicing languages like Dutch.

Secondly, an interesting question is how ‘mixedyfmeal systems arise and how common
they are in the world’s languages. A finding in 8m{2009) was that the adult L1 Dutch
learners of English displayed a mixed laryngegb stgstem in their English interlanguage
with a contrast between prevoiced and long-lagsstdpis system is interesting in light of
Iverson & Salmons’ (2003b) hypothesis that Dutsklithas a mixed laryngeal system, with
Romance-like stops, but Germanic fricatives, wittoatrast between unmarked and [spread
glottis] fricatives. Further research is neededdofirm that the contrast between fricatives in
Dutch is indeed one between unmarked and [sprextilsfjlones (see Simon 2009). The lack
of sonorant consonant devoicing after onset vossestops in Dutch (as in, for instance, the
wordflink “sweet, nice”) seems to indicate that the glo#iaat spread in Dutch as it is in
English (Simon 2010b). However, this phonetic obaton does not provide evidence
against the phonological specification of voiceliggstives in Dutch. There is obviously
great complexity in the phonetic cues to laryngkstinctions, and more research on the
trading relations between cues and the link betwéemetic cues and phonological contrasts
is needed. Moreover, while a system with a contvasveen [voice] and [spread glottis] stops
would seem to be ‘overmarked’, it may not be saepxional in the world’s languages.
Keating, Linker & Huffman (1983) closely examindds in a sample of 51 languages from
the UPSID database (Maddieson 1984). 29 of thedarsfliages had a two-way laryngeal
contrast and 14/29 seemed to have a contrast befveeoiced and aspirated stops. This
observation confirms that the learners’ interlarggavith its prevoiced/long-lag contrast is a
natural grammar, which is also found in the granmudmative speakers. Again, more
research is needed to examine to what extent thejmed/long-lag contrasts in natural
languages are phonological or phonetic.
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Zusammenfassung

Dieser Artikel untersucht, welche sprachlichen Kgdifn gegenwartigen Zweitspracherwerb
und bilingualen Spracherwerb wirksam sind und welEmblicke sie uns verschaffen in den
Ursprung der laryngalen Systeme in germanischeacBpn wie dem Niederlandischen mit
seinem Kontrast zwischen ‘prevoiced’ und aspirreRéosiven. Forschungsergebnisse zum
gegenwartigen Zweitspracherwerb bei Kindern unddeéhgenen zeigen, dass sowohl
Imposition wie auch Entlehnung stattfinden konneenn die laryngalen Systeme einer
‘stimmhaften’ Sprache und einer ‘aspirierenden’@pe miteinander in Kontakt treten. In
dem vorliegenden Artikel wird ein Szenario dargelégi dem sozial dominante Germanen
mit einer Romanisch sprechenden Bevdlkerung in ierig kamen und das Plosivsystem
des Romanischen entlehnten.

Résumé
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Cet article examine quelles forces linguistiqueissant actuellement au cours de l'acquisition
de contrastes laryngiens bilingues et de secomggiég et dans quelle mesure elles peuvent
contribuer a expliquer l'origine des systemes Igigms des langues germanigues comme le
Néerlandais et son contraste entre les occlusorasss et sourdes non aspirées. Les résultats
des études actuelles sur l'acquisition d'une sectamdjue chez les enfants et les adultes
montrent que tant lI'imposition que I'emprunt pedsenproduire lorsque les systemes
laryngiens d'une langue ‘sonore’ et d'une langspitée’ se rencontrent. On envisage un
scénario dans lequel des populations germaniquéslement dominantes entraient en

contact avec des populations de langues romaregstintaient le systéeme des occlusives
propres a celles-ci.
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