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This paper investigates the relationship between loanword adaptation and phonological
borrowing by looking at an enclave of the Mexican Plautdietsch speech community in Texas.
Plautdietsch (ISO 639-3, pdt) borrowings from Mexican Spanish sometimes undergo loanword
adaptation to fit the native phonological system (e.g. Spanish [peso] peso ‘peso’ > Plautdietsch
[pa1zo]), but some community members exhibit a pattern of deaffrication that targets native
lexical items (e.g. [ditf] ‘German’ > [dif]). | suggest that the output of /tf/ deaffrication in Mexican
Plautdietsch follows a pattern of deaffrication closer to that of regional Mexican Spanishes,
rather than an inherited pattern that historically adapted loanwords from High German and
Russian. | propose that while some mechanisms of phonetic and phonological interpretation are
similar for both loanword adaptation and phonological borrowing, the novel Mexican Spanish
pattern could have only entered the community due to the unique structure of phonological
representation associated with advanced bilingualism. This prediction is borne out in the social
distribution of deaffrication wherein men, who are expected to become advanced bilinguals,
exhibit the innovation more than women. By adding a dimension of phonological representation
to our models of loanword adaptation, we can expand the model’s behavior to also account for
outcomes involving the restructuring of heritage languages.
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1 Introduction

The effects of loan phonology are often divided into innovations which restructure the contact
language and innovations which restructure the heritage language. This paper explores relationship
between the mechanisms underlying these two contact effects by analyzing borrowings in
Plautdietsch (West Germanic, ISO 639-3, pdt) from Mexican Spanish. Plautdietsch, the heritage
language of Netherlandic Mennonites, first came into contact with Mexican Spanish in the
1920’s. To date, Plautdietsch literature across different regional communities only identifies
non-phonological borrowings (Thiessen 1963; Nieuweboer 1998; Kaufmann 2007; 2011; 2015;
Siemens 2012). Burns (2016a) provides evidence that Mexican Plautdietsch has borrowed words
from Mexican Spanish (e.g. Spanish [peso] peso ‘peso’ > Plautdietsch [po1zo]) but borrowed
lexical items are often restructured to fit the native Plautdietsch phonological system. When the
phonological characteristics of a word in a contact language are altered to fit within the native
language’s phonological structure, it is called loanword adaptation. In this paper, I propose that a
different, but related phonological process has occurred in Mexican Plautdietsch, borrowing of the
phonological innovation /tf/ > [f] (e.g. Spanish [mutfo] mucho ‘much’ > [mufo]) from regional
Mexican Spanish. Reflexes of this innovation, known as deaffrication, appear in Plautdietsch in
both loanwords from Mexican Spanish and some native words (e.g. Plautdietsch [ditf] ‘German’ >
[dif]). Many Plautdietsch enclaves in North America are descendant from the Mexican Plautdietsch
community (Burns 2021), and English spoken in Mexican Plautdietsch enclaves in the US, which

are the focus of this study, sometimes exhibits this feature as in [lAntT] > [lanf] lunch.

While phonological transfer literature analyzes how categorical L1 phonemic mapping
relationships are established from gradient L2 phonetic inputs (Kenstowicz & Suchato 2006;
Peperkamp et al. 2008; Kang 2010; de Jong & Cho 2012), some studies show that even with
established categorical mappings, L1 language phonemes can be subject to subtle gradient sub-
phonemic changes based on the phonetic input from the contact language (Sancier & Fowler
1997; Babel 2009; Chang 2012).

I establish that a Mexican Plautdietsch enclave in Texas exhibits gradient linguistic differ-
ences in the realization of affricates which are rooted in prescriptive social attitudes towards
bilingualism. Community members who are expected to become proficient bilinguals are the first
to adopt the innovation, men who learned Spanish in traditional communities, but community
members who are expected to have low bilingual competence resist the innovation, women from
traditional communities. As time passes, younger generations begin to accept deaffricated forms
as just a part of the language unless their competence shifts towards a contact variety that does

not support deaffrication (i.e. the adoption of an English-based model by younger men).

The findings of this social pattern force us to reconcile whether the two phonological
interference effects in Plautdietsch (loan phonology adaptation and restructuring of the heritage

language’s phonological system) owe themselves to distinct underlying mechanisms, or whether



the two different outcomes of phonological transfer are in some way related and share a single
underlying mechanism. It is most parsimonious if we assume that loanword adaptation and other
forms of phonological transfer share a core set of underlying mechanisms, but observed differences
in the outcome of loan phonology owe themselves to a separate factor: variability of each
language’s structural representation. By incorporating the factor of structural representation, the
current models of loanword adaptation can be expanded to account for the effects of traditional

loanword adaptation as well as gradient restructuring of the heritage language.

The rest of section 1 establishes the framework for understanding phonological transfer.
I propose a model in which an L2 can influence the structure of an L1, thus triggering sub-
phonemic changes. Section 2 gives background to the Mexican Plautdietsch community and
its enclaves. Section 2.1 provides the socio-historical background of the Mexican Plautdietsch
community. Gender roles commonly dictate interactions with outsiders in traditional
settlements, but some daughter settlements, including the one in the US where data were
collected, have rejected this social structure. Section 2.2 presents the consonant inventories
in contact. Notably Plautdietsch /tf/ exists as a weakly supported phoneme (i.e. having low
functional load and notable phonotactic restrictions), but in English and Spanish, the phoneme

is more robust.

Section 3 presents the phonetic and community-specific patterns of deaffrication. Historically,
deaffrication in Plautdietsch targeted non-native affricates like High German [ts] and Russian [t¢].
Many studies treat deaffrication as categorical, but studies of Mexican Spanish /t{/ deaffrication
indicate that the process exists along a continuum. The phonological distribution of historical
Plautdietsch deaffrication differs from that of Mexican Spanish /t[/ deaffrication. In order to
qualify as a contact-based innovation, [tf] deaffrication should exhibit a pattern which is more
than just an extension of the historical process in Plautdietsch and the social properties of the
Plautdietsch speech community must align with known social traits of the innovation in Mexican

Spanish.

Section 4 presents the methodology for investigating deaffrication in a Mexican Plautdietsch
enclave in Texas. This survey involved thirteen consultants of different ages, genders, and regional
affiliations. Section 5 presents the findings of this study which implicate older men from Mexico
as the leaders of [ﬁ] deaffrication whereas older women from Mexico resist the innovation.
While younger women have begun to adopt the innovation, broader uptake is hindered in
younger generations by the shift to American English. This shows that bilingual representation
is important in two ways. First, the innovation entered the heritage language through men who
were competent in a deaffricating L2, but when younger generations shifted towards competence
in an L2 with non-alternating affricates, such as English, the innovation begins to recede. Finally,
section 6 closes with the implications of this study by revisiting the link between the mechanisms

underlying loanword adaptation and subtle sub-phonemic changes in the heritage language.



1.1 Theoretical assumptions

Language contact theory analyzes phonological transfer in terms of either when or how innovation
occurs. Theories which explain when phonological transfer occurs are best typified by Thomason
& Kaufman (1988) and Van Coetsem (1988). Thomason & Kaufman (1988) rely on social factors
to predict when transfer is likely to occur whereas Van Coetsem relies on psychological factors in
the so-called linguistic agentivity model.! In this model, when individuals who are dominant in one
language imperfectly learn another, the dominant language structures are superimposed on the
L2 thereby restructuring the L2 (called Source Language/SL Agentivity). When individuals who are
linguistically dominant in one language have a weakly supported phonological structure, they
may rely on a less dominant language with clearer usage patterns to help support the otherwise

weak structure in the dominant language (called Recipient Language/RL Agentivity).

Accounts of how phonological transfer happens focus on the mechanism of mapping structures
between languages. Most of these accounts are of loanword adaptation and consequently focus
on SL agentivity. These approaches assume three discrete modules: perception, structured
representation, and production (Peperkamp et al. 2008; Boersma & Hamann 2009; Kim 2009).
First, an acoustic signal from an L2 is chunked and mapped onto the L1’s sound system. The
mapped chunks are then bundled into a lexical unit and stored in the mental lexicon. Finally, the
speaker may access that stored lexical item and filter it through their native phonological system
thereby producing an acoustic signal whose output is restructured. Figure 1 schematizes a Greek

word passing through the author’s L1 English grammar based on Kim’s (2009: 158) representation.

This approach offers a sophisticated explanation of how phonological interference occurs, but
it (a) assumes categorical relations and (b) can only account for an L1 restructuring signals from
a non-native system. To the first point, loan phonology can have gradient sub-phonemic outputs
(Sancier & Fowler 1997; Guion 2003; Babel 2009; Chang 2012). This effect is known as gestural
drift (Sancier & Fowler 1997). To the second point, contact literature has observed a number of
cases where the adopted language of a speech community restructures the heritage language
(e.g. Chirkova & Gong 2019). A truly explanatory model of phonological interference needs to

be able to account for interference in either direction.

Guion’s (2003) investigation of Spanish-Quichua bilingual vowel systems shows that specific
types of bilinguals can restructure contact languages differently. The high vowels /i/ and /u/ in
Quichua’s 3-vowel system are acoustically not as peripheral as the high vowels in the Spanish
5-vowel system (Guion 2003: 104). The phonetic and phonological outcomes of language contact
depend on whether the speaker is a simultaneous bilingual, someone who developed linguistic

competence in both languages at once, or a successive bilingual, someone who developed

! Van Coetsem’s term linguistic agentivity should not be confused with a volitional act on behalf of speakers. Although
some approaches to change in progress rely on intentional use of variation for social purposes, this is not the focus
of this paper, nor does it preclude non-intentional acts which give rise to different linguistic forms.



Input: L2 Acoustic Signal (Source Language) ..Greek Signal: [¢eri] ‘hand’

Module 1: L1 Perception of L2 Signal
1. Parse the Acoustic Signal

2. Map the Signal to L1 Grammar

Y

Module 2: Structured L1 Lexical Representation ~ English Representation
| /fedi/ ‘hand’

Y

Module 3: Derivation in L1 Phonology English Derivation

Input: /fedi/
Stress Assignment: 'fedi
| Tapping Rule: feri

Output: L1 Acoustic Signal (Receiving Langauge) English Output: ['feri] ‘hand’

Figure 1: Loanword adaptation.

competence in an L1 and then later gained competence in an L2. Successive bilinguals are divided
into the categories early, mid, and late depending on when they learned Spanish. In the vowel
system of simultaneous bilinguals, Spanish /e/ and /o/ occupy the normal acoustic space of the
Quichua vowels /i/ and /u/ thereby triggering the Quichua high vowels to rise and become
more peripheral like the Spanish high vowels. This is observed in most early bilinguals and some
mid bilinguals, but it is uncommon among late bilinguals. In contrast, late bilinguals and about
half of the mid bilinguals exhibit the centralized Quichua 3-vowel system, and their Spanish /e/
and /o/ were often not distinguished from either the Spanish or Quichua high vowels. In terms

of community-level linguistic agentivity effects, simultaneous bilinguals exhibit RL agentivity



in the heritage language whereby the heritage language’s vowels system restructures in order
to remain distinct from the contact language’s mid vowels. Late bilinguals exhibit SL agentivity
whereby the 3-vowel system of the heritage language restructures the contact language’s system
by collapsing the distinction between mid and high vowels. Early and mid successive bilinguals

lie gradiently between these two extremes.

Bilingualism research emphasizes that bilingualism itself is gradient in nature (Grosjan 2001;
Hernandez et al. 2005; Abutalebi & Green 2007; Kroll et al. 2015; de Bot & Biilow 2020). This
literature predominantly investigates the syntactic and semantic properties of bilingualism, but
its findings can be extended to the earlier typologies of loan phonology. Hernandez et al. (2005)
stipulate that while some modes of bilingualism exist in which real-world stimuli are interpreted
in the L2 only after they have been processed in the L1 (similar to Figure 1 and SL Agentivity),
speakers can strengthen their understanding of the L2 to a point where they can interpret
real-world stimuli directly through the L2. As one’s representation of the L2 strengthens, the
link between both the L1 and L2 structures strengthen. At some point, the L1 begins to be
interpreted through and influenced by the L2. Kroll et al. (2015) state that this influence is due
to simultaneous activation of both representative structures. I propose that in RL Agentivity, the
L2 affects the representation of the L1 because speakers can interpret an acoustic signal via both

the L1 and the L2 regardless of the source language. This relationship is represented in Figure 2.

Input: L2 Acoustic Signal (Source Language) ..Greek Signal: [ceri] ‘hand’

.. English Parsing & Mapping Module 1': L2 Perception of L2 Signal . Greek Parsing & Mapping

.”"'"‘l 1. Parse the Acoustic Signal .rwln

Module 1: L1 Perception of L2 Signal
1. Parse the Acoustic Signal

. -h_u oI
2. Map the Signal to L1 Grammar IR €] fr][ii 2. Map the Signal to L1 Grammar i
&i" [l )
Module 2: Structured L1 Lexical Representation English Representation Module 2': Structured 1.2 Lexical Representation Greek Representation
| /fedi/ ‘hand’ | /xeri/ ‘hand’
Module 3: Derivation in L1 Phonology English Derivation Module 3': Derivation in 1.2 Phonology Greek Derivation
Input: /fedi/ Input: /xeri/
Stress Assignment: 'fedi Palatalization: geri
| Tapping Rule: "feri |

Output: L1 Acoustic Signal (Receiving Langauge) English Output: ['feri] ‘hand” Quitput': L2 Acoustic Signal (Source Langauge) ~ Greek Output: [geri] ‘hand’

Figure 2: Model for advanced bilingual loan phonology.



Note that while the underlying mechanisms associated with each module are the same as in
Figure 1, the arrows now link not only the processing sequence, but also the different systems

which have access to information.

A consequence of the system represented in Figure 2 is that signals intended to be interpreted
in either the L1 or the L2 are actually interpreted in both. This results in a feedback loop where
the use of one linguistic system calls upon the other and comparisons between how the structures
in each system would categorize any given signal can be made. In line with the exemplar-based
approach to emergent phonology (Wedel 2006; Garrett & Johnson 2013), this account assumes
that if a listener receives many acoustic signals from the L2, the baseline structure of the L1’s
equivalent structure may begin to shift in small increments eventually resulting in gradual
gestural drift. It follows that this exemplar-based gestural shift is especially probable in weakly
supported L1 phonological structures that find more support in the L2 such as categories with

low functional load and phonotactic restrictions (see section 2.1).

To summarize, the mechanisms underlying loan phonology adaptation can be extended to
account for gestural shift if we add in an additional dimension of linguistic system representation
as is done in Figure 2. Adding this extra dimension allows us to account for two additional
properties observed in language contact literature: (1) instances where the L2 influences the L1

and (2) gradient incrementation of transfer effects.

2 The Plautdietsch speech community and contact phonology

This section presents an overview of the Plautdietsch speech community and how traditional
social structures lead to a predictable distribution of novice and advanced bilingualism
(Figures 1 and 2 respectively). This section then compares the phonological structures of

Mexican Plautdietsch and related communities to their nearest spoken contact languages.

21 Speech community social structure

Plautdietsch (a.k.a. Mennonite Low German) is an under-documented variety of Low German
from present-day Poland known as Prussian Low German (Epp 1993). Netherlandic Mennonites,
who originated in the Netherlands and Flanders, immigrated to Poland in the mid 16" century
(Dyck 1993; Epp 1993), where they adopted Plautdietsch as their spoken language and a form
of High German (similar to today’s Standard German) as the language of religious services,
education, and writing.? Polish Mennonites began settlement in Russia (present-day Ukraine) in
the 18" century where the two major dialects, Chortitza and Molotschna, are believed to have
developed (Quiring 1928).3

2 See Ostendorf (2018) for an alternative view of Plautdietsch’s origins.
3 See Burns (2021) for discussion of an alternative view of the dialect type origins.



Today, Plautdietsch enclaves are distributed over four continents (Europe, Asia, North America,
and South America) and are always a linguistic minority in their respective regions. Across the
different regions, Plautdietsch is the common heritage language which links many Netherlandic
Mennonite communities together. One of the largest communities which maintains Plautdietsch is
in Mexico with an estimated 90,000 native speakers as of 2015 (Burns 2016b: 11). The Mexican
community developed in 1922 when conservative Russian Mennonites from Canada immigrated
to Chihuahua (forming the first Latin American enclave). Descendants from conservative Canadian
groups eventually expanded south into Durango and Zacatecas. The communities in northern
Mexico splintered in three large outward migrations, first to Belize in 1958, then to Bolivia in
1967 (Lanning 1971), and finally to Texas in 1974.

Some Latin American Mennonite settlements do not come from the Mexican community.
These communities are mostly located in South America (Paraguay, Brazil, and some parts of
Bolivia) and came from Canada in 1926 and Russia in the 1930’s (Burns 2018). South American

descendants of the Mexican community are predominantly in Bolivia and Argentina.

Traditionally, Mexican Mennonites (and their descendants) live in communities that are
physically and socially isolated from other demographics. The settlement in Texas is a notable
exception because their attempt to construct a physically separate community failed for economic
reasons (Elbow & Gordon 1981). Today, conservative members of the Texan community try to
emulate physical distance by clustering together in certain neighborhoods. Plautdietsch in Texas
went into decline shortly after the failure of the initial settlement (Elbow & Gordon 1981). My
work with the community has shown that a steady stream of inward migration from other parts
of Latin America has staved off language death with most community members immigrating

from Mexico, and some entering from Canada, Boliva, Belize, Paraguay, or Russia (via Germany).

Traditionally, Mexican Mennonites have prescribed gender-based language use. While all
children learn Plautdietsch and (ostensibly) High German, only men are expected to learn the
regional contact language.* Conversations with community members from 2007-2019 reveal that
young boys in traditional communities learn Spanish by observing older male relatives interact
with monolingual Spanish-speaking colleagues. Men can often be observed code-switching when
they speak Plautdietsch, and community members are aware of this. This pattern of behavior
suggests traditionally, men are expected to become advanced bilinguals resulting in competence

similar to the model in Figure 2.

Women in traditional communities are not expected to learn the regional contact language

and in many cases are actively discouraged. Women generally do not code-switch, but do employ

4 Community members who maintain ties with Canadian relatives expect all children to learn English. Conversations
with speech community members from Belize indicate that English has made significant in-roads to many communities
and Plautdietsch is being lost.



integrated loanwords. This suggests that women in traditional communities have a bilingual
competence similar to novice bilingualism modeled in Figure 1. Women in the community are
often viewed as guardians of non-religious cultural knowledge. This results in high social pressure

on women to maintain customs and traditions including traditional or “correct” language.

Not all communities exhibit the full range of traditional behaviors, including the community
in Texas. The younger generations that were born and raised in Texas are encouraged to speak
both English and Plautdietsch regardless of gender. Some young members of this group have
consciously chosen to speak English instead of Plautdietsch whereas others have simply noticed

a gradual decline in their own use over time.

Contact languages are not always elevated to the social status of a heritage language within
the community, especially if the contact language was not transmitted within the community,
but rather learned by certain members of the community for utilitarian purposes. This is the
case with the various forms of Mexican Spanish used in the Mexican community. Mexican
Spanish is generally not viewed as a heritage language in Mexican Plautdietsch enclaves that live
outside of Mexico (e.g. Belize, US). In this respect, the Mexican Plautdietsch enclave in Texas has
Plautdietsch as a heritage language, Spanish as a historical contact language, and English as a

present-day contact language.

2.2 Heritage and contact language phonemic structure

Table 1 presents a composite Plautdietsch consonant inventory across different sources (Quiring
1928; Rempel 1995; Nieuweboer 1998; Naiditsch 2005; among others).> Affricates are listed in
parentheses because while sources acknowledge their presence, their underlying phonological status

is disputed.

Labial Alveolar | Post-Alveolar | Palatal | Velar Glottal
Plosive /p/ /b/ | /t/ /d/ /c/ /3 | /K 79/
Nasal /m/ /n/ /m/ /n/
Fricative | /f/ /v/ | /s/ /z/ /8 73/ /¢/ /X/ /h/
Affricate (/ts/) /1)
Trill/Tap /t/
Lateral /l/
Glide /i/

Table 1: Composite Plautdietsch consonant system.

5 Variation in the palatal plosive series is a known dialectal feature (Quiring 1928; Tolksdorf 1985; Rempel 1995). This
work represents palatals as the Chortitza variant as they were the speakers sampled in this work.
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Some sources list /tf/ as underlying (Lehn 1957; Cox et al. 2013), others treat it as a surface
realization of biphonemic clusters (Naiditsch 2005), and others acknowledge its existence but
remain neutral as to the phonemic status (Dyck 1964).¢ Regardless of whether or not affricates
are underlying, they are a mental construct in some part of the phonological system and are
consistently observed in different varieties. In section 1.1, I proposed that weakly supported
phonological structures could be subject to gestural drift. A phoneme can be weakly supported
for a variety of reasons such as low functional load, failure to have similar types of oppositions
elsewhere in the phoneme system, and restricted phonotactic distribution. While any one of
these alone may not make a segment a good candidate for gestural drift, a combination of these

properties might.

I propose that /tf/ is a mental reality, but similar to English /3/, it is a phoneme which is
weakly supported due to low functional load and few instances of contrast in the lexicon. A
survey of the largest Plautdietsch dictionary (Zacharias 2009) shows that Plautdietsch has very
few instances of lemmas with /tAj/ (n = 37) and few which form minimal pairs with /{/ (n = 5).”

The presence of additional affricates could potentially support the contrastive status of /tf/
as distinct from both /t/ and /{/, but the evidence for a distinct /ts/ phoneme is not strong. The
segment [ts] is most commonly found in High German loans (e.g. [Eadl] ‘note’ < [Estl] Zettel)

and is otherwise not native to any variety of Low German.?

Plautdietsch has two agreed-upon post-alveolar phonemes: /{/ and /3/. American English has
more contrasts among post-alveolars (/f, tf, 3, d3/) whereas Mexican Spanish has fewer (/t{/).

Neither English nor general Mexican Spanish have affricates outside of the post-alveolar series.

Different varieties of Spanish are undergoing changes affecting contrasts involving /tf/.
According to Butraguefio (2013), some central Mexican Spanish varieties are shifting the sub-

phonemic representation of /j/ thereby expanding either the post-alveolar series (e.g. [desgerbar]

® Cox et al. (2013) present a more complex consonant phoneme inventory than is typical of most other Plautdietsch
documentation. In my view, they do not provide a satisfactory justification of why their proposed set of underlying
contrasts is larger than the sets found in most other sources (e.g. they recognize that glottal stops can be analyzed
as epenthetic, but put them in the phoneme inventory anyways). Goerzen (1952) is inconsistent in his treatment of
lexical items in the post-alveolar affricate class. In some cases, he treats it as a biphonemic cluster, whereas in others
he treats it as a single segment (1952: 87, 98-107). Lehn (1957) treats affricates, which are fronted reflexes of the
palatal plosives, as distinct from plosive and fricative combinations at the same place.

~

In order to come to this number, I excluded instances of [tf] where [t] and [f] cross a morpheme boundary and
removed dictionary head-lemmas which are formed by the same morphological base (e.g. Rutsch ‘slide’ and rutschen
‘to slide’ are only counted once).

3

Part of the reason why [tf] is seldom discussed in the literature is because the majority of the phonemic affricates
found in continental West Germanic developed from the High German sound shift: one of the innovations defining
the historical split between the Low German and High German languages. This innovation led to the development of
a different set of affricates: [pf], [ts], and sometimes [kx]. Some Low German literature openly assumes that use of
the term “affricate” is a direct reference to this innovation (e.g. Hoder 2014: 307).



desyerbar ‘to weed’) or the affricate series (e.g. [inﬁeksion] inyeccion ‘injection’). Mennonites do
not have settlements in this region of Mexico, therefore these developments should not influence
Plautdietsch. Portefio Spanish (spoken in Argentina, Bolivia, and Uruguay) is undergoing
expansion of the post-alveolar series. In Portefio, /4/ and /j/ have both merged as /3/ as in
[3ave] llave ‘key’ and [maza] maya ‘Maya’ (Campos-Astorkiza 2012: 98). Portefio /3/ sometimes
devoices resulting in a manner contrast between /tf/ and the emerging phoneme /{/. Some parts
of Paraguay exhibit merger of /A/ and /j/. Unlike Portefio, these regions have an affricate /d3/
realization (Lipski 2011: 81; Palacios 2016: 336) resulting in a voicing contrast between /t[/ and
/dz/. Bolivia, Paraguay, and Argentina have Mennonite settlements that sometimes interact with

the Mexican community and its Texan daughter settlement.

In the three languages discussed in this paper, Spanish and Plautdietsch exhibit phonotactic
restrictions on the distribution on the /tf/. Native Plautdietsch lexical items have /tf/ non-initially
(e.g. [Klotfn] ‘clap INF’, [ditf] ‘German’). Spanish mostly has /t/ non-finally. Word-final /tf/ in
Mexican Spanish is usually found in loanwords from indigenous languages such as [tenotf] Tenoch
‘proper name’ < Nahuatl, [maketf] maquech ‘living beetle broach’ < Yucatec Mayan, and [akimpetf]
A-Kim-Pech ‘place name’ < Yucatec Mayan (cf. [kampetfe] Campeche ‘place name’ < A-Kim-Pech).
English has the widest distribution of /tf/ because it lacks word-position restrictions.

Mexican Plautdietsch-speakers produce variation in /tf/, yet this variation is not reported
in earlier sources (Moelleken 1966; 1987; Brandt 1992). American English doesn’t have much
variation in the production of affricate phonemes, but Mexican Spanish is known to have regional
variation (see section 3.3). The most widely reported realizations of Mexican Spanish /tf/ are
[tf] and [f], the latter being stereotypically associated with northwestern Mexico. This variety
of Mexican Spanish is often referred to as [f{iwa'wense] Chihuauense ‘Chihuahuan’ after the state

most commonly associated with the pronunciation: Chihuahua.

Mexican Plautdietsch has a variety of loanwords from Mexican Spanish including currency
(Spanish ['peso] peso ‘peso’ > ['paizo], Burns 2016a: 89-90), food (Spanish ['tako] taco ‘taco’
> ['tako]), transportation (Spanish [‘buro] burro ‘donkey’ > ['bure]), social relations (Spanish
[so'brino]/[so'brina] sobrino/a ‘cousin’ > [so'brino]/[so'brina]), and proper names (Spanish
['pantTo] Pancho ‘nickname for Francisco’ > ['pantTo] ‘nickname for Franz’). Zacharias’ (2009)
dictionary indicates that some common nouns in Plautdietsch are now used alongside the equivalent
Spanish loanword (e.g. Spanish [a'rana] arafia ‘spider’ > [a'rana] vs. ['fpand] ‘spider’, cf. High
German ['[pma] Spinne ‘spider’). While some Spanish loanwords exhibit changes to fit the native
Plautdietsch phonological system (e.g. ['paizo] ‘peso’ < ['peso] and ['bure] ‘donkey’ < ['buro]
burro), some phonetic differences between Plautdietsch and general Mexican Spanish reflect the
Mexican Spanish donor dialect rather than a Plautdietsch phonological process. Table 2 presents
loanwords that I have encountered in the Mexican Plautdietsch community. American English

borrowings from Mexican Spanish are provided for comparison.

1
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Plautdietsch Mexican Spanish | Mexican Spanish | English Gloss
(Mexican) (Chihuauense) (general) (American)

['tfile]~['file] ['file] ['tfile] ['tfuli] ‘chili’
['fangla] ['fapkla] ['tfankla] - ‘thong sandal’
['vratf]~['vraf] | [wa'rafe] [wa'ratfe] [wa'1atfi] ‘woven sandal’
['ran(] ['ran(t)fo] ['rantfo] ['zzent(] ‘ranch’

Table 2: Comparison of Spanish loans.

While the English words exhibit affricates like general Mexican Spanish, many of the Plau-
tdietsch borrowings exhibit fricatives like Chihuahuense. This is true even when it appears like the

lexical item might have been borrowed from Spanish via English like ‘ranch’.’

3 Affricates, deaffrication, and regional deaffrication

This section explores the synchronic and diachronic correlates of affricates (section 3.1). There
are two different types of deaffrication: gradient and categorical. These types are characteristic of
different languages in the contact situation. Categorical deaffrication is historically a Plautdietsch
internal process (section 3.2) whereas acoustically gradient deaffrication is found in regional
Mexican Spanish (section 3.3). Section 3.4 sets up the expectations of deaffrication of /tf/ from

either source phonetically, phonologically, and socially.

3.1 The structure of affricates and deaffrication

Affricates are articulatory gestures that combine the closure period of a plosive with the delayed
release of a fricative.!? Affricates differ from simplex plosives and fricatives of the same place and
voicing in terms of (a) the duration of the closure, (b) the release amplitude, (c) the duration of

the release, and (d) the amount of time it takes to reach the maximum amplitude of the segment.

All three obstruent types are characterized by high oral cavity pressure. Plosives and affricates
build pressure behind a closure before a rapid release. Intervocalic closures for plosives can be
longer than closures for affricates. Fricatives are produced with a continual release of high oral
pressure, and therefore lack a closure. Both plosives and affricates exhibit a rapid release of built
up pressure resulting in a high energy burst. Languages vary with respect to whether plosives
or affricates have louder releases (Kochetov & Lobanova 2007: 55; Kochetov & Sreedevi 2016).

Both fricatives and affricates are characterized by a delayed release, but the noise period of

° Apocope in ‘woven sandal’ is likely related to the stress shift (cf. ['ta.ko] ‘taco’ which lacks a stress shift and retains
the final vowel).

10" As the primary focus of this work is acoustic signal to phoneme mapping, I do not discuss the internal structure of
affricates. Lin (2011) presents theoretical phonology approaches to affricate structure.



a fricative lasts longer than the noise period of an affricate because the high oral pressure is
released through the entire production of the fricative segment. Plosives have the shortest noise
period of the three obstruent types. Finally, fricatives and affricates are usually differentiated by
amplitude rise time, or the amount of time it takes from the onset of the consonant to reach the
maximum amplitude of the segment. Table 3 summarizes the acoustic properties of plosives,

affricates, and fricatives mentioned above.

Plosive | Affricate | Fricative
Closure Duration | long medium none
Release Burst varies varies none
Noise Duration short medium long
Rise Time none short long

Table 3: Properties of intervocalic obstruents.

Most studies find that speakers often rely on a combination of cues to identify the different

obstruent types and obstruent sequences (Repp et al. 1978; Dorman et al. 1980).

Deaffrication occurs when an affricate loses the complex structure of the gesture. The most
common type of deaffrication involves loss of the closure period resulting in a fricative as in
French (Romance) [[dbg] chambre ‘bedroom’ (cf. English [?jelmba] chamber < OIld French),
Mandarin (Sinitic) *s-tsik > *sit > [¢i55] xi ‘knee’ (cf. *ts‘ik > *tset> [tee35] jié ‘joint of
bamboo’, Baxter 2016: 136), and Pipil (Uto-Aztecan) tsutsukul > susukul ‘water jug’ (Campbell
2013: 38).!! Butraguefio (2014) proposes that diachronically, this type of deaffrication develops
from a gradual shortening of the closure duration (2014: 204), but Herrera Zendejas (2006)
shows that there is a trade-off between the closure duration and the release duration suggesting

that as the closure shortens, the release lengthens.

3.2 Historical deaffrication in Plautdietsch

Although deaffrication is not rare cross-linguistically, it is not a feature of any of the closest
relatives of Plautdietsch including English, Dutch, and other types of Low German. The only
known cases of deaffrication in Plautdietsch involve loanwords. High German loans with
[ts] are variably realized with the native segment [s] (Rempel 1995: ix—x). In word-initial

position [ts] can be deaffricated (e.g. [syex] ~ [Eyex] ‘train’, cf. Standard German [tsuk] Zug

1 Less commonly, deaffrication references loss of the sustained release as in Maninka (Mande) [tf] > [t] and [dj] >
[d] (Diakite 2018: 16). Daikate may be assuming that [dj] comes from [d3], but he does not clarify this point. In the
current work, deaffrication only references the spirantizing type.
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‘train’), but non-initially, the closure and delayed release are preserved as in [mets] ‘cap’, cf.
Standard German [mytsa] Miitze ‘cap’. Historically, non-native Russian [t¢] underwent variable
deaffrication in word-initial position. The loan [teimedan] wemodan ‘suitcase’ is consistently
realized as [fema'don], whereas [teetviirt’] yemaepms ‘quarter’ is consistently reported with the
initial affricate intact (Baerg 1960, Dyck 1964). Loans with non-initial [te] preserve the affricate
as in [krutga] xpyua ‘cliff > [keutf]. The older loanwords reflect the phonotactic properties of
Plautdietsch which has a strong preference against word-initial affricates discussed in section 2.2.
As was mentioned in section 2.2, the presence of additional affricates could potentially support
the interpretation of affricates as fully contrasting with fricatives, but evidence from historical
loanword adaptation suggests that the native Plautdietsch phonological system often overrode
the contact-language’s phonological structures. The result is that word-initially, affricates and

fricatives often neutralize.

My work with various Plautdietsch enclaves indicates that realization of word-initial [ts]
mostly depends on how well the individual knows Standard German from Germany (as opposed
to the form of High German learned in traditional community schools). Individuals familiar with
Standard German are more likely to realize the affricate (although this is not common in the
Mexican community). Members of the Mexican community generally do not know Russian and
therefore do not connect the initial [{] in ‘suitcase’ with [tT]. At the community level, there is

only awareness of a few of token loans from Russian.

3.3 Deaffrication in northern Mexican Spanish

Deaffrication extends over a large contiguous geographical range in the northwest that includes
Arizona, New Mexico, Texas, Colorado, Chihuahua, Sonora, Durango, and Baja California
(Moreno de Alba 1994: 122; Lipski 2008: 86; Serrano 2009; Casillas 2012; Butragueio 2014;
Méndez 2017; Mazzaro & Gonzédlez de Anda 2019; among others). States along the Gulf of
Mexico, including Tamaulipas and Veracruz, also exhibit deaffrication, but they lag behind the
northwest (Butraguefio 2014: 328). Most studies analyze /t[/-realization as a binary option
between [tAS] and [f] (Brown 1989; Casillas 2012; Méndez 2017; Carillo 2018; among others).
Butraguefio (2014) and Herrera Zendejas (2006) treat deaffrication as a continuum from [tf]
to [f]. Butraguefio (2014) analyzes the degree of deaffrication using ordinal categories while

Herrera Zendejas (2006) uses gradient acoustic measurements (duration in ms).

Phonologically, deaffrication is more frequent intervocalically than word-initially
(Butraguefio 2014; Méndez 2017). Many studies report that the post-nasal and post-lateral
environments show the most resistance to deaffrication (Méndez 2017; Carrillo 2018; Lopez-
Velarde & Simonet 2019), but Herrera Zendejas presents evidence against this view (2006: 558-
559). She finds that in Sonoran Spanish, the closure is short with a long release in the phrase

[al tfeBalo] al chevalo ‘to the boy’, similar to the intervocalic closure and release properties



in the phrase [la feBala] la chevala ‘the girl’. The pattern for al chevalo is different in the
conservative Mexico City dialect which has a longer closure and shorter release characteristic
of a true affricate. This leads Herrera Zendejas to analyze the structure in Sonoran Spanish
al chevalo to contain an excrescent segment resulting from the gestural overlap of /{l,n}+{/
sequences rather than as a true affricate (Herrera Zendejas 2006: 564, 567-568). This implies
that deaffrication targets affricates between two sonorant segments but there is resistance to the

process word-initially.

Mexican Spanish-speakers are aware of deaffrication (Serrano 2009; Casillas 2013; Méndez
2017) often associating it with Chihuahua despite the fact that it occurs in other states and
regions. Perceptual dialectology surveys indicate that Mexican Spanish-speakers identify
Chihuahua as its own dialect region and often cite deaffrication as a salient feature of the variety.
Some survey participants identify Chihuahuan Spanish orthographically as <Shihuahuense >,

reflecting deaffrication in the spelling (Serrano 2009: 124).

Deaffrication in northern Mexico was documented in the 1970’s (Lope Blanch 1974:
24-27), but sociolinguistic research dates the innovation to the early 20" century. Women from
Chihuahua and Sonora born from the 1940’s-1960’s exhibited higher rates of deaffrication than
men born around the same period (Brown 1989; Amastae 1996 as cited by Méndez 2017: 247).
This timing is important because, as stated in section 2.1, Plautdietsch-speaking Mennonites first
entered northern Mexico in the early 1920’s and the first major outward migration began in the
late 1950’s and continued into the 1970’s. According to these sources, deaffrication was present

in northern Mexico before Mennonites migrated to Texas.

Although some Mennonite communities are in contact with other varieties of Spanish (e.g.
Bolivian, Paraguayan, Argentine) these regions are not known to have deaffrication of /t[/ (Lipski
2011; Campos-Astorkiza 2012).

3.4 How to Source Deaffrication

Documentation of Mexican Plautdietsch does not indicate deaffricated [tf] (Moelleken 1966;
1987; Brandt 1992), despite the fact that documentation began after the period implicated for the
emergence of deaffrication in local varieties of Mexican Spanish. Failure to notice deaffrication
may be due to sampling error, as many of these documents do not elicit words with the correct
environment for this affricate to appear, or it could be because the innovation had not developed
in Mennonite communities. In order to understand where deaffrication comes from, we need to

answer the questions presented in (1).

@)) a. Is deaffrication gradient or categorical in nature?
b. Does deaffrication follow a particular phonological profile?
c. Is there a social pattern of deaffrication?
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The answers to these questions are associated with two distinct linguistic profiles: categorical
deaffrication, which is reported in Plautdietsch loanwords, vs. gradient deaffrication, which is
typical of northern Mexican Spanishes. The first type predicts word-initial deaffrication, as historical
loanwords exhibit a phonotactic restriction disfavoring affricates in this position, whereas the

second type predicts word-medial deaffrication. These two profiles are summarized in (2):

2 Profile 1: Internally motivated deaffrication should (a) target affricates word-initially,
and (b) exhibit categorical changes.

Profile 2: Contact motivated deaffrication should (a) target affricates word-medially, and
(b) exhibit gradient changes.

Although studies on Mexican Spanish implicate women as the early leaders of deaffrication, it
is important to note that in traditional Mexican Plautdietsch enclaves, only men interact with
community outsiders (see section 2.1). This suggests that if deaffrication is related to contact, rather
than an extension of the preexisting internal process, it will not only exhibit phonetic/phonological
structures similar to northern Mexican Spanish, but men should exhibit more deaffrication than
women. This is because men reach advanced bilingual competence, wherein speech signals can
be processed across two established language systems (see section 1.1 and 2.1), whereas women
have novice bilingual competence, wherein there is no independent Spanish system and all Spanish

signals are interpreted through the Plautdietsch system.

4 Methodology

This section outlines the survey of a Plautdietsch enclave in Texas. Many members of this speech
community are the descendants of the northern Mexican community, but this region also serves
as an outpost for speakers traveling along the community’s migration path. Section 4.1 provides
the demographic information of the consultants, section 4.2 explains the elicitation methodology,

and 4.3 explains the data analysis methodology.

41 Study time and participants

Thirteen fluent native speakers of the Chortitza Plautdietsch dialect were recruited to participate
in this survey (F = 8, M = 5) in the 2018-2019 academic year.'? While this number of consultants
may seem small, studies with the Plautdietsch speech community that report higher numbers
usually require the researcher to run the project over a multi-year period in different locations
(see Kaufmann 2011; Burns 2016b). This was not possible because the researcher’s family had to

pay for this research out of pocket.

12 Although Burns (2016b) challenges whether or not the Molotschna vs. Chortitza divide truly exists, it is possible to
identify the descendants of each group based on migration patterns. The Molotschna variety is moribund in the US.



Consultants were recruited based on participation in previous research and snowball sampling.
The researcher tried to get a gender-balanced sample, but men tend to have lower rates of
participation in some regions (see Kaufmann 2011; Burns 2016b). The researcher tried to include

consultants who had lived in different regions of the Plautdietsch-speaking world as controls.

Table 4 provides the alpha-numeric identification code and social attributes of the consultants.
The column “from” represents the locations where consultants report they are from. An underline
in this column represents which location the consultant associates with their formative years.
Information about education and occupation is not included in the summary because it was not

relevant to the overall distribution of the data in the sampled population.

Consultant | Gender | Age | From Other Spoken Consultant Notes
Language:

TX02 F 49 Texas, English, High Distant relative of
Chihuahua | German TX12, Relative of TX17

TX04 F 27 Texas, English Relative of TX13
Chihuahua

TX12 F 54 Texas, English, High Distant relative of
Chihuahua | German TX02

TX13 F 34 Texas, English Relative of TX04
Chihuahua

TX14 F 65 Chortitza, High German, Migration path visitor
Kyrgyzstan | Russian

TX15 M 55 Texas, English, Mexican

Chihuahua | Spanish

TX16 F 25 Texas English Only one parent
speaks Plautdietsch
(father from Belize)

TX17 F 52 Texas, English Relative of TX02
Chihuahua
TX18 F 71 Canada, English, High German,
Paraguay Paraguayan Spanish
TX19 M 69 Chihuahua | English, Mexican
Spanish
TX20 M 61 Tamaulipas | English, Mexican
Spanish
TX21 M 31 Texas English
TX22 M 18 Texas English

Table 4: Consultant attributes.
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Older men in this survey reported proficient learning of both English and Spanish, whereas
older women tended to learn English and some Standard German by interacting with speakers
from Germany. It is not common for fluent speakers of Standard German from Europe to interact
with the Mexican Mennonite enclaves, but it does occur (e.g. TX14 is a fluent speaker of Standard
German). More often speakers from the Mexican enclaves are exposed to a form of High German
which is specific to Mennonite communities. The one older woman who knows Spanish is from a
Canadian family that lived in South America as missionaries. Canadian groups tend not to have
the same gender restrictions on regional language use as the Mexican group. It is common for
young women from Canada to learn Spanish if they settle in a Spanish-speaking country. The
younger men, like the younger women, reported proficiency in English, but neither reported

proficiency in Spanish.

4.2 Elicitation

Data were collected in a task designed to investigate the acoustic and articulatory properties
of fully occlusive segments. Consultants produced tokens of /t, k, tT, ¢, 1, n/ word-initially and
word-medially with the target vowel /a/. This study did not elicit tokens of /{/ because of
time and scope considerations of the original survey (consultants tend to agree to tasks which
should take no longer than 45 minutes). Each target combination was produced twice totaling 24
target utterances. Although /t[/ does not natively occur word-initially, inclusion of this sequence
allows us to test which type of deaffrication process, if any, speakers use in this novel context. If
deaffrication is applied in this novel context more than the medial context, there is evidence that
the speaker’s deaffrication follows the historical Plautdietsch internal deaffrication. If there is not
deaffrication in this novel context, but there is deaffrication in word-internal contexts, there is
evidence that the speaker’s deaffrication follows the Mexican Spanish pattern (see section 3.4).
Consultants did not encounter difficulty structuring the target utterance in this position as if it

were in a Plautdietsch word.

Consultants were given a phonemic substitution task. They were first presented with a
word to translate into a native Plautdietsch target word. After getting the correct translation,
they were guided to isolate the target sound in the word and put it in the correct vocalic
context for each trial. Consultants had access to a sheet of paper to guide them through each
stage of the elicitation. The consultants were reminded that the goal was to say the sounds
as they naturally would in Plautdietsch and not as others would say the sound (including the

researcher).

In the past, consultants have reported self-consciousness due to a lack of formal training
in Plautdietsch. Providing written target forms helps put consultants at ease, although most

consultants in this study, and previous studies, ignored the writing and followed the researcher’s



spoken instructions instead. Plautdietsch lacks a standard orthography, so the author used

Rempel’s (1995) system for the written forms on the paper.’®

As the elicitation was aimed at documenting both acoustic and articulatory properties
of Plautdietsch, all target utterances were produced with an edible charcoal paint for static
palatography and linguography. Given the nature of this task, the speech represented in this
investigation is careful and attentive. As a result, the behaviors observed in this survey may
reflect more historically conservative patterns rather than the type of speech which may be

exhibited among the same population if they were to speak in either a casual or inattentive style.

Sessions were often done in a consultant’s home, usually with friends and family present.
Consultants had the option to conduct the session in either American English, general Mexican
Spanish, or Standard German. All consultants selected English except for TX14 whose session
was conducted in Standard German. After the production task, social data were collected in a
questionnaire that is a modified version of the Texas German Dialect Project’s social survey tool

(see Table 4 for results).

4.3 Data management and analysis

Sessions were recorded as uncompressed wav files on a Zoom H4n with built-in microphones at
a sample rate of 44.1 kHz. All wav files were annotated in Praat (Boersma & Weenink 2019). All
utterances with the elicited target sequences were coded to be included (sometimes consultants
produced multiple target utterances due to smearing the paint). Utterances with too much
interference from ambient noise were removed. Medial closures were measured as the silence
period from the offset of a vowel to the release burst of a consonant. Alternatively, if there was no
visible release burst, the closure was measured from the offset of a vowel to the onset of visible
frication. Segment release duration was measured from the initial noise period to the onset of the
adjacent vowel.'* Figure 3 provides a sample of the segmentation for a target /ata/ sequence (left)
and /atfa/ sequence (right) produced by TX17. The dashed lines represent a discrete segmentation
boundary.

3 In the past and in this study, consultants have provided alternative translations to written Plautdietsch answers or
have had difficulty producing a Plautdietsch translation even though an orthographic representation was in front of
them. In the past, some consultants have commented on Rempel’s orthography by offering alternative spellings based
on their own pronunciation. Zacharias’ (2009) orthography was not used for two reasons. (1) It encodes phonological
innovations that are unique to specific subsets of the Plautdietsch community and (2) some phonemes in the high
vowel system which are systematically differentiated across all groups according to Burns (2016b) are not differen-
tiated in the orthographic system. The author’s concerns about the orthography were independently confirmed by
TX12 who is familiar with variation in the different orthographic systems.

14 Aspiration was included in the release duration measurements because some categories encode important cues
during the aspiration period.
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Figure 3: TX 17 obstruent segmentation, (a) /ata/ (b) /atfa/.

As discussed in section 3.1, there are a variety of different acoustic cues involved in signaling
the difference between different types of obstruents. In this study, I analyze the acoustic cue of
duration because the literature on phonetic properties of the diachronic process of deaffrication
only references duration. To the author’s knowledge, there are currently no studies on the
diachronic process of deaffrication as it relates to changes in either amplitude rise time or burst
amplitude. This study does not seek to fill this gap because bursts can be difficult to classify when
they are not strong and rise time readings can be altered due to ambient noise in the elicitation

setting (e.g. body shifting, placement of objects on surfaces, wind, children, etc).

Information from 209 utterances (affricate = 52, plosive = 157) was stored in a spreadsheet
with consultant metadata. Information about release duration was stored for every utterance and
information about closure silence duration stored for every word-medial utterance. Based on the
data presented in section 3.1 (cf. Table 3), the release for a plosive should be shorter than the
release for an affricate. While TX17 exhibits aspiration in her plosive, it is still the case that the
overall release durations in these samples follow the expected behavior. Target /t/’s release is 67

ms whereas target /t[/’s release is 106 ms.

As can be seen in Figure 3, which represents two word-medial tokens, both the target plosive
and affricate exhibit a full oral closure where pressure is built up prior to a release. As discussed
above in section 3.1, the closure period for a plosive is expected to be longer than the closure
for an affricate. This is borne out in Figure 3; /t/’s closure duration is 96 ms whereas /t[/’s is 78
ms. We can imagine a scenario where possibly the release duration of either an affricate and a

plosive or an affricate and a fricative are not clearly distinguished without the additional cue of



the closure duration. For this reason, I created a third measurement which is the mathematical
difference between the silence period and the release period which I call Asr. The /t/ token
shown in Figure 3a has a Asr of 29 ms (96-67) whereas the /tf/ token in Figure 3b has a
Asr of —28 ms (78-106). Given that fricatives have the longest duration of all obstruents and
the shortest closures (or a complete lack of a closure), these realizations will have the largest

negative Asr value of all obstruent closures.

Much like closure durations, Asr values only exist for utterances with the target segment
in word-medial position making this a phonological context-dependent measurement. This is
because the acoustic signal does not contain cues as to when the closure silence period begins
word-initially because this gesture is preceded by silence in the recordings. Given the lack of
initial Asrs for comparison, we can only interpret regional Spanish influence if men exhibit
higher rates of deaffrication than women. This is because while access to Mexican Spanish,
which deaffricates in this position, is historically available to men and not women, the historical
Plautdietsch deaffrication pattern predicts that, men and women should exhibit no differences in

behavior in medial position.

Summary statistics and their corresponding visualizations were produced in R. The
visualizations were edited in Adobe Illustrator for readability. The significance of the summary
statistics were checked using a Welch’s two sample t-test (henceforth “t-test”) when only two-
means were compared and linear models when multiple means were being compared. In addition
to this, the author constructed multiple mixed-effects models using the package lme4 (Bates et
al. 2015) and subsequently compared them with an ANOVA.!® Because the overall number of
sampled individuals and token utterances are rather small, significance results from the t-tests
and ANOVA should be understood as providing cursory information about community structure

which can be more robustly tested in follow-up studies with a larger population sample.

5 Results

Section 5.1 presents the findings of group and individual production of the affricate /tf/.
Section 5.2 reports which mixed-effects models best accounted for the data. Section 5.3 discusses
the results with respect to the questions outlined in (1) in section 3.4. As mentioned in section 4.3,
the significance reported in this section should be interpreted as only one type of evidence used
to understand the community’s structure. There are other trends in the data which may not rise
to the level of statistical significance due to the small sample size, and other types of behaviors

that are non-quantifiable (e.g. comments, interactions), which are also important to consider

15 While there is the possibility that reported p-values and model fit metrics may arise due to the small sample size, the
overall trends and patterns observed are consistent with the author’s interaction with the Mexican speech communities
and their enclaves which first began in 2007.

21



22

when interpreting the behaviors observed in the community. For this reason, in this section, I
discuss all observable variation in the data in addition to calling attention to the variation which

rises to the level of statistical significance in this small sample.

5.1 Summary of release duration

Target plosives and affricates had different release durations as shown in Figure 4. Figure 4a
(left) shows the release duration of all sampled occlusives. A longer release duration is
more typical of a fricative whereas a shorter release duration is more typical of a plosive
(see sections 3.1 and 4.3). Figure 4b (right) shows the Asr measurement outlined above. As
mentioned in section 4.3, segments which have longer releases than silences (negative numbers)
are more fricative-like whereas segments which have longer silences than releases (positive

numbers) are more plosive-like.
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Figure 4: (a) Release by obstruent type, (b) Asr by obstruent type.

The release durations of /t/ and /k/ owe most of their variation to aspiration (tp = 63.7,
kp = 70.9). In a linear model that predicts release duration based on obstruent type, /t/ and /k/
are not significantly different (p > 0.05). The plosive /c/ has a wider range of release durations
(cu = 90.7, co = 31.6) which is statistically different from both /t/ and /k/ in the linear model
(p < 0.05). Variation in /c/ is due to a variety of secondary co-articulations and some affricate-
like releases. The affricate /tf/ exhibits the highest average release and the widest distribution of
variation (tfu = 113.8, tfso = 47.3). The release of /tf/ is significantly different from all other

sampled voiceless obstruents (p < 0.05) in the linear model.

There is a question as to whether or not we should rely on release duration as listeners tend
to use a variety of cues for identifying affricates with respect to other obstruents. As mentioned in

section 3.3, many studies of deaffrication in north Mexican Spanish measure the silence period of



/tf/ as a metric of deaffrication, but Herrera Zendejas (2006) shows that there is an asymmetrical
trade-off between the silence and release duration suggesting that the release might be a proxy
for deaffrication. While the sampled Plautdietsch silence periods are not distinct from one
another, the Asr closely resembles the raw release data in a linear model. In a linear model
that predicts Asr based on obstruent type, /tf/ significantly differed from all other sampled
voiceless obstruents (tfu = -24.29, p < 0.05). Because both the release measurements and the
silence release differences reliably distinguish /tf/ from all other sampled obstruent categories,
this study will consider release durations as a proxy for deaffrication. This is necessary because
release data is available for all sampled utterances regardless of word position whereas Asr is

positionally restricted.

Deaffrication in Mexican Spanish and in historical Plautdietsch has context sensitivities. In
Mexican Spanish, deaffrication is most pervasive intervocalically whereas in Plautdietsch, loanword

deaffrication is word-initial. Figure 5 presents /tf/ release duration by phonological context.
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Figure 5: /tf/ release by word context.

Even though word-medial contexts exhibit slightly more variability in duration than initial
affricates (initial 0 = 46.54, medial 0 = 48.16), a t-test did not yield statistically different results
between the means of these categories (p > 0.05). This means that word-position alone is not an

explanatory factor for release duration in these sampled data.
Figure 6 shows differences in production based on social categories female (F) and male (M).

On average, men usually exhibit longer release durations than women (Mpy = 128.85,
Fu = 105.71), but similar to phonological context differences, the production differences

between the two social groups are not statistically significant when tested in a t-test (p > 0.05).
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Figure 6: /tf/ release by gender.

While the statistical measurements of Figures 5 and 6 suggest that neither word position nor

gender influence the realization of affricates as was originally hypothesized, this appears to change

when we consider gender and phonological context-sensitive measurements of deaffrication

together. Figure 7a (left) shows release data for different genders in different phonological

contexts. Figure 7b (right) shows the Asr of the medial context.
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Figure 7: (a) /t]/ release by gender and context (b) /tf/ Asr by gender.

Within gender comparison reveals that men produced similar release durations in the

different phonological contexts (medial +10 ms) as did women (initial +10 ms). When we

look at how men and women perform in the same phonological context, word-initial position



has similar release durations, but word-medial position differs (men + 30 ms). While the release
durations in Figure 7a are not statistically significant in a linear model that predicts release
duration as a function of the interaction between gender and word context, when we consider
the context-sensitive measurement Asr across genders shown in Figure 7b, a t-test identified a
statistically significant effect (p < 0.05) between men and women. Men had a more fricative-
like production with longer release durations than silence, but women had roughly equal release
durations to silence. This means that if Plautdietsch had a word like Spanish ['tTarko] charco
‘puddle’, we might expect that the only measurement available in this context (release duration)
would exhibit similar rates of deaffrication among men and women. However, if Plautdietsch
had a word like Spanish [atfa] hacha ‘hatchet’, the duration of the release with respect to the
silence period would exhibit more deaffrication among men than women. Based on the data
presented in Figures 4-7 the realization of /t/ seems to be restricted based on a combination of

social traits and phonologically dependent measurements.

In additional to group trends, it is important to examine individual behavior. Figure 8a
presents each consultant’s release durations across all utterances whereas Figure 8b shows their
Asr. The counts for individual speakers are small, so significance is not reported. Figure 8b has
the smallest observance count per individual and is only shown to contextualize the behavior
observed in Figure 8a. Consultants in grey are not from a Mexican Plautdietsch background
(TX15, TX18), although it should be noted that TX16’s family is one step removed from Mexico
via Belize. Women from a Mexican Plautdietsch background are in light green and men from a

Mexican Plautdietsch background are in dark green.
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Figure 8: (a) Individual /tf/ release duration (b) Individual /tf/ Asr.

When we look at individuals in Figure 8, the picture becomes more complex. Men have a

very sharp split in production whereas women have a more gradient spread. The men with the
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highest release averages and lowest Asrs are TX15, TX19, and TX20 whereas the men with the
lowest release averages and highest Asrs are TX21 and TX22. This means that the men in the first

group deaffricate more than the men in the second group.

The men in these two groups can be partitioned by age with respect to when the community
migrated to Texas. The first cohort is between 50 and 70 and were born before the community
migrated to Texas in 1974. They belong to an older more traditional generation which grew up
in Mexico where men were expected to learn Spanish and serve as go-betweens with outsiders.
The men in the second group are between 18-40 and were born after the community’s migration
to Texas. Both men in this group are from Texas. TX22 is very confident in his Plautdietsch and
speaks it daily while TX21 doesn’t use the language as much as he used to. Like many younger men
in the community, neither have a discernible Plautdietsch accent when speaking English. In the
production task, both exhibited reanalysis of the palatal series /c/ and /n/ to the sequence /k+i/
and /g +i/. Notably, these two phonemes are not present in English and the closest match in the
English system is a velar segment plus /i/. This suggests that the two younger men use an English-

influenced Plautdietsch system.

When we look at the two age-groups of women from a Mexican background, the older group
contains TX02, TX12, and TX17 whereas the younger group contains TX04, TX13, and TX16.
In general, the older women have shorter release durations than younger women in Figure 8a
meaning that older women have more affricate-like production. TX16 differs from the other two
young women because her only Plautdietsch-speaking relative, her father, is one step removed
from Mexico via Belize, which is an English-speaking country. All women show averages close to

0 in Figure 8b which is typical of affricate-like production.

Although TX13 has an affricate-like production in Figure 8b, Figure 8a shows that she has
longer release durations typical of fricatives similar to TX15. In casual conversations outside
of elicitation, TX13 produced fricatives for /tf/. TX04, the younger sister of TX13, exhibits
more variation in her production in Figure 8a. TX04 is a friend of TX02, who consistently
has a more affricate-like production. TX02 has commented on TX04’s fricative production in
the past. Older women in the Mexican group seem to be aware of deaffrication whereas men
and younger consultants are less aware. During TX20’s elicitation session, his wife tried to
coach him to produce an affricate rather than the fricative. In spite of her explicit instruction,
TX20 did not understand how his wife’s production differed from his own and still produced

fricatives.

The two consultants from a non-Mexican background exhibit behavior similar to the
Mexican community, but the motivation may be different. TX14, who speaks both Russian and
Plautdietsch, produced both /c/ and /tf/ similar to Russian /t¢/. This is a behavior that the

author has encountered before outside of formal elicitation while visiting Russian enclaves in



Germany.'% As can be seen in Figure 8b, TX14 produces a segment which is more like an affricate.
Her long releases in initial position are similar to her releases in medial position suggesting that
the long release durations observed in Figure 8a may not be due to deaffrication.

TX18 currently resides in the Texan settlement but during her formative years lived in
Canada and Paraguay, where she learned Spanish. Paraguayan Spanish is not known to have
deaffrication of /t[/ and if anything, regional South American Spanish should support the
maintenance of a distinction between /tf/ and other post-alveolar oppositions (see section 2.2
and 3.3). Although TX18 has some long releases in Figure 8a, the variation in her speech is not
dependent on phonological context. She consistently produced longer release durations in the
second trial of each utterance. Figure 8b shows that both the short and the long releases are
associated with an affricate-like production. The trial-dependent behavior exhibited by TX18
was not observed elsewhere in the sampled population and trial is not a significant predictor of

variation.

In a linear model predicting Asr based on age cohorts, older men form a statistically significant
group. While younger females do not statistically differ from older females, their Asrs trend in the
direction of being more fricative-like. A linear model which uses only release duration as a proxy
for deaffrication shows a similar structure to the situation outlined above among individuals who
are direct descendants of the Mexican settlements (excluding TX14, TX16, TX18). In this model,
older men, older women, and younger females all form groups which are statistically distinct

from one another.

5.2 Mixed-effects models

Mixed-effects models were constructed to predict release duration of /tf/ and the Asr with
consultant as a random effect. The mixed-effects models for /tf/ release duration included a
combination of social and phonological properties as fixed effects. The ANOVA detected two
successful models. The first model, which has the best AIC fit, included the interaction of age
and gender as fixed effects (AIC = -213.62, BIC = -201.91). The second model, which had
the best BIC fit, only had Mexican Spanish as a fixed effect (AIC = -212.48, BIC = -204.68).
Some models which included phonological context as a fixed effect performed well, but they
had slightly poorer fits than models without this predictor. The predictor Mexican Spanish
always improved a model’s fit over those which had non-dialect-specific Spanish as a predictor.
English was a poor predictor of variation because everyone sampled spoke English except for
TX14. Models which included Mexican origin as a predictor did not perform well, even when

considering the interaction between age and gender.

16 Speakers from the Russian community living in Texan enclave reported that their /c/ is different.
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The mixed-effects models for Asr only included social traits as fixed effects because the
phonological context is already included in the dependent variable. Similar to the model for /tf/
release duration, the ANOVA detected two successful models. The first model, which had the best
AIC fit, included non-dialect-specific Spanish and the interaction of age and gender as fixed effects
(AIC = -100.15, BIC = -91.079). The second model, which had the best BIC fit, included only the
interaction of age and gender as fixed effects (AIC = —-99.112, BIC = -91.337).

For both independent variables, the interaction of age and gender as fixed effects with
speaker as a random effect always performed well. The difference in the independent variables
arises when it comes to the role of Spanish(es) as fixed effects. In the models which predicted
/t§/ duration, Mexican Spanish always outperformed non-specific Spanish as a fixed effect.
In the models which predicted the Asr, Mexican Spanish performed better than non-specific
Spanish in some models, but it did not outperform non-specific Spanish as a predictor when
interaction effects were added. We should keep in mind that the model with the best AIC
fit included Spanish and the interaction of age and gender meaning that the group of older
Spanish-speaking men were in part responsible for the model’s success. The members of this

group are all Mexican Spanish-speakers.

5.3 Discussion

At the outset, I sought to discuss the relationship between two different types of contact-based
phonological interference, loanword adaptation and gestural drift. While there were already
reports of loanword adaptation in the Mexican Plautdietsch community, in order to discuss its
relationship to gestural drift, it first had to be established that gestural drift had occurred. In
order to establish the development of gestural drift in affricate phonemes, I investigated several
properties of affricate realization in Plautdietsch provided in (1) in section 3.4 (reiterated in (3)

below).

3 a. Is deaffrication gradient or categorical?
b. Does deaffrication follow a particular phonological profile?
c. Is there a social pattern of deaffrication?

While one cannot rule out that some individuals might make categorical leaps between affricates
and fricatives, this study shows that binary binning may obfuscate the gradient nature of the
process occurring in the Plautdietsch speech community. Gradient deaffrication is similar to
the findings on Mexican Spanish deaffrication. Some individuals lengthen the release of the
affricate (such as TX04 and TX13), resulting in a somewhat deaffricated production, while others
lengthen the release of the affricate and shorten the closure duration (such as TX15, TX19, and
TX20). By accounting for deaffrication as a gradient process, we are able to observe subtle sub-

phonemic shifts in the population.



This study found evidence that older men deaffricate /tf/ more than other groups in
intervocalic context when Asr is used as the measurement. This finding fits the Mexican Spanish
deaffrication profile more than the historical loanword deaffrication profile which targets word-
initial affricates. If the historical loanword deaffrication pattern were the predominant pattern
found in the community, we would expect no gender or age-based differences in any of the word-
medial deaffrication measurement types. The failure to find a model with phonological context
as a necessary predictor of release duration can be interpreted in one of four ways: (a) the model
would need to measure a different metric (e.g. Asr in contextualized speech), (b) there wasn’t
enough release data across speakers, (c) a phonological pattern was not borrowed, but rather
approximated, or (d) the input variety of Spanish itself had a trend in these two environments
rather than an absolute differentiation. Most studies on Mexican Spanish report probability
distributions across a wide range of speakers, and seldom try to categorize the behavior of
individuals. This may obscure behaviors where some individuals may be near categorical [f]

users whereas others exhibit positional sensitivity.

Deaffrication follows a complex social pattern. Older men have the longest release durations,
but younger men have some of the shortest. Among women, the inverse pattern is found: younger
women have longer release durations than older women. In word-medial context, older men
have releases which are much longer than the closure period (fricative-like production), but
everyone else exhibits closure durations which are closer to the release duration (affricate-like
production). This social pattern is consistent with the community’s historical access to language
resources. Table 5 summarizes the findings among consultants whose families are descendant of
the Mexican group (excluding TX14 and TX18).

Born prior to Texan Migration Born after Texan Migration
Male Proficiency in Mexican Spanish No proficiency in Mexican Spanish
Most deaffrication Least Deaffrication

Female | No proficiency in Mexican Spanish | No proficiency in Mexican Spanish
Least deaffrication Some deaffrication

Table 5: Social profiles of deaffrication.

The upper left cell of Table 5 contains the social traits which best predicted deaffrication
in the mixed-effects models: older men, who are proficient Mexican Spanish-speakers. Older
men from Mexico were expected to be fluent in the contact language (Mexican Spanish) and
older women from Mexico were expected to remain functionally monolingual. In the younger
generation, women behave like their older relatives (both men and women) and deaffrication
is becoming acceptable. While it is possible that some younger women model their linguistic

behavior on the norms of older female relatives, who are viewed as cultural and linguistic
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heritage guardians, the behavior of TX04, TX13, and TX16 suggests that the behavior of older
men serves as an important linguistic input. Even though TX16 doesn’t exhibit deaffrication, she
still behaves like TX04 and TX13 in that she models her language use based on older relatives,
in this case her father from Belize who is her only Plautdietsch speaking parent. If she didn’t
model her speech on her father, she would not be a highly proficient speaker of Plautdietsch and
would have abandoned the language like many other young adults her age. The two younger
men, whose parents speak Plautdietsch, exhibit restructuring of their phonemic system in favor
of English in some ways that were not observed in TX16 (see Section 5.1). The members of the
speech community who are not from a Mexican background (TX14 and TX18) exhibit lengthened

release durations which may not be associated with the process of deaffrication.

Finally, we should ask: what do the phonological and social patterns tell us about sub-phonemic
change? The social patterning of deaffrication suggests that men who were heavily exposed
to deaffricating varieties Mexican Spanish (e.g. Chihuahuense) introduced the Spanish-based
pattern to Plautdietsch. This is likely because they are advanced bilinguals and possess strong
representations of each language. As such, acoustic signals from either Spanish or Plautdietsch
are parsed in both signal-mappings systems, and these systems can reciprocally influence each
other. In this respect, when men hear [f] in Spanish, they process it as Spanish /tf/, which in
turn informs the range of acceptable acoustic signals for Plautdietsch /tf/ allowing gestural drift
to occur. Given that the Spanish [{] occurs the most intervocalically, men would repeat this
pattern their own Plautdietsch production. This likely could not occur with women of the same
generation because they were novice bilinguals at best. Novice bilingualism would require the
Spanish signal to be interpreted through a Plautdietsch system, but not the other way around.
This means that when women hear [{] in Spanish, they only ever interpret it as Plautdietsch /{/.
Any change in the behavior of women would require that either (a) a critical mass of women
begin to learn regional Mexican Spanish, or (b) women shift their production of Plautdietsch /tf/

based on the input from men who have already shifted (similar to TX04 and TX13).

It is important to reiterate at this point that the type of task performed in this study elicited
careful speech. It is possible that the pattern may be more widespread in the Mexican Plautdietsch
community in casual speech, especially if the process of deaffrication is socially marked as it

appears to be among some older women of Mexican descent.

6 Closing

Plautdietsch exhibits two types of phonological interference associated with the community’s
migration to Mexico. In one type, Mexican Spanish words are restructured to fit the native
phonology of Plautdietsch (loanword adaptation) and in the second type native Plautdietsch

words exhibit characteristics of regional Spanish deaffrication. I have proposed that these two



outcomes share many of the same underlying processing mechanisms, but crucially, differences

in the representation of each language’s phonological system leads to the different outcomes.

The mechanism for loanword adaptation involves the L1 informing the parsing, building of a
structured representation, and production of any given signal from the L2. This is likely to occur
when there is a weakly structured representation of the L2 due to low bilingual proficiency such

as when Mennonites first settled in Mexico.

The mechanism for L1 gestural drift is similar to the mechanism for loanword adaptation,
but critically it involves a stronger representation of the L2’s phonological system typical of
advanced bilinguals. Strong cognitive representations of the L2 allow both the L1 and the L2 to
mutually influence each other. As the advanced bilingual listener experiences more stimuli from
any given source, subtle sub-phonemic changes can develop in either the L1 or the L2. This type
of subtle innovation may be especially likely if the stimuli from one language help to resolve
an otherwise weak phonological contrast in the other (e.g. a contrast with low functional load,

phonotactic restrictions, etc.).

Deaffrication, which is originally associated with northern and gulf coast Mexican Spanish-
speakers, provides a window into the cognitive structures of contact-based gestural drift. After
the Mexican Plautdietsch community underwent a phase of low bilingual competence at the onset
of the settlement period, bilingual proficiency increased asymmetrically across the community
due to social beliefs about gender roles. This investigation found that traditional prescriptive
gender roles are associated with the social patterning of the borrowed deaffrication pattern.
Individuals who exhibit acoustic cues consistent with deaffrication either gained proficiency in
a deaffricating variety of Mexican Spanish at a young age (older men) or belong to a younger
generation that has reinterpreted this property as a part of the Plautdietsch language (younger
women). One may ask, whether or not this pattern should extend to the Plautdietsch of younger
men as traditional gender roles in the community assume that younger men should receive more
linguistic input from older men and in turn, their speech patterns should be similar to that of
older men. The younger men in this study did behave like older men in so far as their speech
patterns exhibited more influence based on the local contact language than younger women. This
makes the deaffrication pattern unstable in the Texan community as American English, which
does not support a processing-based extension of deaffrication, has replaced Mexican Spanish as

the primary local contact language.

31



32

Competing Interests

The author has no competing interests to declare.

References

Abutalebi, Jubin & Green, David. 2007. Bilingual language production: The neurocognition of
language representation and control. Journal of Neurolinguistics 20(3). 242-275. DOI: https://doi.
org/10.1016/j.jneuroling.2006.10.003

Babel, Molly. 2009. The phonetic effects of obsolescence in Northern Paiute. In Stanford, James
& Preston, Dennis (eds.), Variation in indigenous minority languages, 23-45. Amsterdam: John
Benjamins. DOI: https://doi.org/10.1075/impact.25.03bab

Baerg, Marjorie. 1960. Gnadenau Low German: a dialect of Marion County, Kansas. Dissertation:
University of Chicago.

Bates, Douglas & Maechler, Martin & Bolker, Ben & Walker, Steve. 2015. Fitting linear mixed-
effects models using lme4. Journal of Statistical Software 67(1). 1-48. DOI: https://doi.org/10.
18637/jss.v067.i01

Baxter, William. 2016. Old Chinese: a new reconstruction. New York: Oxford University Press.

Boersma, Paul & Hamann, Silke. 2009. Loanword adaptation as first-language phonological
perception. In Calabrese, Andrea & Wetzels, W. Leo (eds.), Loan phonology, 11-58. Amsterdam:
John Benjamins. DOI: https://doi.org/10.1075/cilt.307.02boe

Boersma, Paul & Weenink, David. 2019. Praat: Doing phonetics by computer [computer program].
Version 6.0.46, retrieved January 3 2019 from https://praat.org/.

Brandt, Carsten. 1992. Sprache und Sprachgebrauch der Mennoniten in Mexiko. Marburg: Elwert Verlag.

Brown, Dolores. 1989. El habla juvenil de Sonora, México: la fonética de 32 jévenes. Nueva
Revista de Filologia Hispdnica 37(1). 43-82. DOL: https://doi.org/10.24201 /nrfh.v37i1.730

Burns, Roslyn. 2016a. The Plautdietsch vowel shift across space and time. Journal of Linguistic
Geography 3(2). 79-94. DOL: https://doi.org/10.1017/jlg.2016.3

Burns, Roslyn. 2016b. New world Mennonite Low German: An investigation of sound changes in
progress. Dissertation: University of California, Berkeley.

Burns, Roslyn. 2018. The German Language in America Revisited: Mennonite Low German,
Plautdietsch. Presented at The German in America Workshop. Austin: University of Austin Texas.

Burns, Roslyn. 2021. Contrasting Spaces in Plautdietsch: Language Variation and Change. Journal
of Amish and Plains Anabaptist Studies 9(1). 1-26.

Butragueflo, Pedro Martin. 2013. Estructura del yeismo en la geografia fénico de México. In
Gomez, Rosario & Molina Martos, Isabel (eds.), Variacion yeista en el mundo hispdnico, 169-206.
Madrid: Iberoamericana. DOI: https://doi.org/10.31819/9783954870691-008

Butragueio, Pedro Martin. 2014. Fonologia variable del espafol de México. Volumen I: procesos
segmentales. México D.F.: El Colegio de México: Centro de Estudios Lingiiisticos y Literarios,
Laboratorio de Estudios Fénicos.


https://doi.org/10.1016/j.jneuroling.2006.10.003
https://doi.org/10.1016/j.jneuroling.2006.10.003
https://doi.org/10.1075/impact.25.03bab
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.1075/cilt.307.02boe
https://praat.org/
https://doi.org/10.24201/nrfh.v37i1.730
https://doi.org/10.1017/jlg.2016.3
https://doi.org/10.31819/9783954870691-008

Campbell, Lyle. 2013. Historical Linguistics: An Introduction. 3rd edition. Cambridge: The MIT
Press.

Campos-Astorkiza, Rebeka. 2012. The Phonemes of Spanish. In Hualde, José Ignacio & Olarrea,
Antxon & O’Rourke, Erin (eds.), The Handbook of Hispanic Linguistics, 89-110. Hoboken: John
Wiley & Sons. DOI: https://doi.org/10.1002,/9781118228098.ch5

Carillo, Yolanda Coronado. 2018. Estudio fonético sobre las consonantes palatales del espaiiol en
Waco, Texas. Dissertation: University of Houston.

Casillas, Joseph Vincent. 2012. La fricativizacién del africado /tf/ en el habla de las mujeres del
sur de Arizona. Divergencias: Revista de estudios lingiiisticos y literarios 10(1). 56-70.

Casillas, Joseph Vincent. 2013. La fricativizacién del africado /tf/: actitudes lingiiisticas cerca de
la frontera. In Carvalho, Ana M. & Beaudrie, Sara (eds.), Selected Proceedings of the 6th Workshop
on Spanish Sociolinguistics, 177-188. Sommerville: Cascadilla Publishing.

Chang, Charles. 2012. Rapid and multifaceted effects of second-language learning on first-
language speech production. Journal of Phonetics 40(2). 249-268. DOL: https://doi.org/10.1016/].
wocn.2011.10.007

Chirkova, Katia & Tao Gong. 2019. Modeling change in contact settings: A case study of
phonological convergence. Language Dynamics and Change 9(1). 1-32. DOI: https://doi.
org/10.1163/22105832-00802006

Cox, Christopher & Driedger, Jacob & Tucker, Benjamin. 2013. Mennonite Plautdietsch (Canadian
Old Colony). Journal of the International Phonetic Association 43(2). 221-229. DOIL: https://doi.
org/10.1017/50025100313000121

de Bot, Kees & Biilow, Lars. 2020. Cognitive factors of language contact. In Adamou, Evangelia &
Matras, Yaron (eds.), The Routledge handbook of language contact, 168-184. New York: Routledge.
DOI: https://doi.org/10.4324,/9781351109154-12

de Jong, Kenneth & Cho, Mi-hui. 2012. Loanword phonology and perceptual mapping: Comparing
two corpora of Korean contact with English. Language 88(2). 341-368. DOI: https://doi.org/
10.1353/1an.2012.0035

Diakite, Boubacar. 2018. Some aspects of Nko tonal phonology. Dissertation: Indiana University.

Dorman, Michael & Raphael, Lawrence J. & Isenberg, David. 1980. Acoustic cues for a fricative-
affricate contrast in word-final position. Journal of Phonetics 8(4). 397-405. DOI: https://doi.
org/10.1016/50095-4470(19)31496-2

Dyck, Cornelius. 1993. An Introduction to Mennonite History: A Popular History of the Anabaptists
and the Mennonites (3rd Ed). Scottdale: Herald Press.

Dyck, Henry Dietrich. 1964. Language differentiation in two Low German groups in Canada.
Dissertation: University of Pennsylvania.

Elbow, Gary S. & Gordon, Simone. 1981. Mennonite colonization efforts at Seminole, Texas,
1977-1979. In Lanning Documents. Seminole: Gaines County Museum in Seminole.

Epp, Reuben. 1993. The story of Low German & Plautdietsch: Tracing a language across the globe.
Hillsboro: Reader’s Press.

33


https://doi.org/10.1002/9781118228098.ch5
https://doi.org/10.1016/j.wocn.2011.10.007
https://doi.org/10.1016/j.wocn.2011.10.007
https://doi.org/10.1163/22105832-00802006
https://doi.org/10.1163/22105832-00802006
https://doi.org/10.1017/S0025100313000121
https://doi.org/10.1017/S0025100313000121
https://doi.org/10.4324/9781351109154-12
https://doi.org/10.1353/lan.2012.0035
https://doi.org/10.1353/lan.2012.0035
https://doi.org/10.1016/S0095-4470(19)31496-2
https://doi.org/10.1016/S0095-4470(19)31496-2

34

Garrett, Andrew & Johnson, Keith. 2013. Phonetic bias in sound change. In Yu, Alan (ed.),
Origins of Sound Change: Approaches to Phonologization, 51-97. Oxford: Oxford University Press.
DOL: https://doi.org/10.1093/acprof:0s0/9780199573745.003.0003

Goerzen, Jacob. 1952. Low German in Canada: A study of “Plautdietsch” as spoken by Mennonite
immigrants from Russia. Dissertation: University of Toronto.

Grosjan, Francois. 2001. The bilingual’s language modes. In Nicol, Janet (ed.), One mind, two
languages: Bilingual language processing, 1-22. Malden: Blackwell Publishing.

Guion, Susan G. 2003. The vowel systems of Quichua-Spanish bilinguals. Phonetica 60(2).
98-128. DOI: https://doi.org/10.1159/000071449

Hernandez, Arturo & Li, Ping & MacWhinney, Brian. 2005. The emergence of competing modules
in bilingualism. Trends in Cognitive Sciences 9(5). 220-225. DOI: https://doi.org/10.1016/j.tics.
2005.03.003

Herrera Zendejas, Esther. 2006. El debilitamento de /tf/ en dos variedades de espafiol mexicano.
Nueva Revista de Filologia Hispdnica 54(2). 557-569. DOI https://doi.org/10.24201/nrfh.
v54i2.2331

Hoder, Steffen. 2014. Low German: A profile of a word language. In Caro, Javier & Szczepaniak,
Renata (eds.), Syllable and word languages, 305-326. Berlin: De Gruyter.

Kang, Yoonjung. 2010. The emergence of phonological adaptation from phonetic adaptation:
English loanwords in Korean. Phonology 27(2). 225-253.

Kaufmann, G6z. 2007. The verb cluster in Mennonite Low German: a new approach to an old
topic. Linguistische Berichte 210. 147-207. DOL: https://doi.org/10.1017/S0952675710000114

Kaufmann, Goz. 2011. Looking for order in chaos: Standard convergence and divergence.
In Putnam, Michael (ed.), Studies on German-Language Islands, 123-187. Amsterdam: John
Benjamins. DOI: https://doi.org/10.1075/slcs.123.09kau

Kaufmann, Go6z. 2015. Rare phenomenon revealing basic syntactic mechanisms: The case of
unexpected verb-object sequences in Mennonite Low German. In Adli, Aria & Garcia, Marco
Garcia, & Kaufmann, Goz (eds.), Variation in Language: System and Usage-based Approaches, 113—
146. Berlin: De Gruyter. DOI: https://doi.org/10.1515/9783110346855-006

Kenstowicz, Michael & Suchato, Atiwong. 2006. Issues in loanword adaptation: A case study
from Thai. Lingua 116(7). 921-949. DOL: https://doi.org/10.1016/j.lingua.2005.05.006

Kim, Hyunsoon. 2009. Korean adaptation of English affricates and fricatives in a feature-driven
model of loanword adaptation. In Calabrese, Andrea & Wetzels, W. Leo (eds.), Loan Phonology,
155-180. Amsterdam: John Benjamins. DOIL: https://doi.org/10.1075/cilt.307.06kim

Kochetov, Alexei & Lobanova, Alevtina. 2007. Komi-Permyak coronal obstruents: acoustic
contrasts and positional variation. Journal of the International Phonetic Association 37(1). 51-82.
DOTL: https://doi.org/10.1017/50025100306002805

Kotchetov, Alexei & Sreedevi, N. 2016. Articulation and acoustics of Kannada affricates: A case
study of geminate /tf/. Clinical Linguistics and Phonetics 30(3-5). 202-226. DOI: https://doi.org/
10.3109/02699206.2015.1080762


https://doi.org/10.1093/acprof:oso/9780199573745.003.0003
https://doi.org/10.1159/000071449
https://doi.org/10.1016/j.tics.2005.03.003
https://doi.org/10.1016/j.tics.2005.03.003
https://doi.org/10.24201/nrfh.v54i2.2331
https://doi.org/10.24201/nrfh.v54i2.2331
https://doi.org/10.1017/S0952675710000114
https://doi.org/10.1075/slcs.123.09kau
https://doi.org/10.1515/9783110346855-006
https://doi.org/10.1016/j.lingua.2005.05.006
https://doi.org/10.1075/cilt.307.06kim
https://doi.org/10.1017/S0025100306002805
https://doi.org/10.3109/02699206.2015.1080762
https://doi.org/10.3109/02699206.2015.1080762

Kroll, Judith & Dussias, Paola & Bice, Kinsey & Perrotti, Lauren. 2015. Bilingualism, mind, and
brain. Annual Review of Linguistics 1. 377-94. DOI: https://doi.org/10.1146/annurev-linguist-
030514-124937

Lanning, James. 1971. The Old Colony Mennonites of Bolivia: A case study. MA Thesis: Texas A&M.

Lehn, Walter Isaak. 1957. Rosental Low German synchronic and diachronic phonology. Dissertation:
Cornell University.

Lin, Yin-Hwe. 2011. Affricates. In van Oostendorp, Marc & Ewen, Colin & Hume, Elizabeth &
Rice, Keren (eds.), The Blackwell Companion to Phonology, 367-390. Malden: Blackwell Publishing.

Lipski, John M. 2008. Varieties of Spanish in the United States. Washington, D.C.: Georgetown
University Press.

Lipski, John M. 2011. Socio-phonological variation in Latin American Spanish. In Diaz-Campos,
Manuel (ed.), The Handbook of Hispanic Sociolinguistics, 72-97. Malden: Blackwell Publishing.
DOI https://doi.org/10.1002/9781444393446.ch4

Lope Blanch, Juan M. 1974. Dialectologia mexicana y sociolingiiistica. Nueva Revista de Filologia
Hispdnica 23(1). 1-34. DOL https://doi.org/10.24201/nrfh.v23i1.1621

Lépez-Velarde, Mariela & Simonet, Miquel. 2019. Spoken word recognition and shesheo in
northwestern Mexico. In Chappel, Whitney (ed.), Recent Advances in the Study of Spanish Sociophonetic
Perception, 266-285. Amsterdam: John Benjamins. DOL: https://doi.org/10.1075/ihll.21.10vel

Mazzaro, Natalia & Gonzalez de Anda, Raquel. 2019. The perception-production connection: /
tf/deaffrication and rhotic assibilation in Chihuahua Spanish. In Chappel, Whitney (ed.), Recent
Advances in the Study of Spanish Sociophonetic Perception, 288-311. Amsterdam: John Benjamins.
DOTI: https://doi.org/10.1075/ihll.21.11maz

Méndez, Luis Alberto. 2017. The variant [{] in the Spanish of Ciudad Juarez. Borealis: An International
Journal of Hispanic Linguistics 6(1). 243-260. DOIL: https://doi.org/10.7557/1.6.1.4102

Moelleken, Wolfgang. 1966. Low German in Mexico. Publication of the American Dialect Society
46(1). 31-39. DOI: https://doi.org/10.1215/-46-1-31

Moelleken, Wolfgang. 1987. Die ruf3landdeutschen Mennoniten in Kanada und Mexiko:
sprachliche Entwicklung und diglossische Situation. Zeitschrift fiir Dialektologie und Linguistik
54(2). 145-183.

Moreno de Alba, José G. 1994. La pronunciacion del espafiol en México. México, D.F.: Colegio de
México, Centro de Estudios Lingiiisticos y Literarios.

Naiditsch, Larissa. 2005. On the development of the consonant system in Mennonite Low German
(Plautdietsch). In Filppula, Markku & Klemola, Juhani & Palander, Marjatta & Penttila, Esa (eds.),
Dialects Across Borders, 73-86. Amsterdam: John Benjamins.

Nieuweboer, Rogier. 1998. The Altai dialect of Plautdiitsch (West-Siberian Mennonite Low German).
Dissertation: Rijksuniversiteit Groningen.

Ostendorf, Kristin. 2018. Zwischen Plautdietsch, Hochdeutsch und Spanisch: Dreisprachigkeit von in
Paraguay und Bolivien lebenden Mennoniten und ihre Auswirkung auf die spanische Lernersprache.
Dissertation: Ruhr-Universitdat Bochum.

35


https://doi.org/10.1146/annurev-linguist-030514-124937
https://doi.org/10.1146/annurev-linguist-030514-124937
https://doi.org/10.1002/9781444393446.ch4
https://doi.org/10.24201/nrfh.v23i1.1621
https://doi.org/10.1075/ihll.21.10vel
https://doi.org/10.1075/ihll.21.11maz
https://doi.org/10.7557/1.6.1.4102
https://doi.org/10.1215/-46-1-31

36

Palacios, Azucena. 2016. Dialectos del espaiiol de América: Chile, Rio de la Plata y Paraguay. In
Gutiérrez-Rexach, Javier (ed.), Enciclopedia de lingiiistica hispdnica, 330-340. London: Routledge.
DOTL: https://doi.org/10.4324/9781315713441-103

Peperkamp, Sharon & Vendelin, Inga & Nakamura, Kimihiro. 2008. On the perceptual origin of
loanword adaptations: experimental evidence from Japanese. Phonology 25(1). 129-164. DOIL:
https://doi.org/10.1017/50952675708001425

Quiring, Jacob. 1928. Die Mundart von Chortitza in Siid-Rufsland. Dissertation: Ludwig Maximillian
Universitét.

Rempel, Herman. 1995. Kjenn Jie noch Plautdietsch? Revised Edition. Rosenort: Prairie View
Press.

Repp, Bruno & Liberman, Alvin & Eccardt, Thomas & Pesetsky, David. 1978. Perceptual integration
of acoustic cues for stop, fricative, and affricate manner. Journal of Experimental Psychology 4(4).
621-637. DOI: https://doi.org/10.1037/0096-1523.4.4.621

Sancier, Michele & Fowler, Carol. 1997. Gestural drift in a bilingual speaker of Brazilian Portuguese
and English. Journal of Phonetics 25. 421-436. DOI: https://doi.org/10.1006/jpho.1997.0051

Serrano, Julio César. 2009. ;Existe el noroeste mexicano como zona dialectal? Un acercamiento
perceptual. In Lopez Berrios, Maritza & Mendoza Guerrero, Everardo & Moreno Rojas, Ilda
Elizabeth (eds.), Lengua, literatura, y regién, 107-130. Culiacan: Universidad Auténoma de
Sinaloa, Programa de Mejoramiento del Profesorado.

Siemens, Heinrich. 2012. Plautdietsch: Grammatik, Geschischte, Perspektiven. Bonn: Tweeback
Verlag.

Thiessen, Jack. 1963. Studien zum Wortschatz der kanadischen Mennoniten. Marburg: NG Elwert
Verlag.

Thomason, Sarah & Kaufman, Terrence. 1988. Language Contact, Creolization, and Genetic Linguistics.
Berkeley: University of California Press. DOI: https://doi.org/10.1525/9780520912793

Tolksdorf, Ulrich. 1985. Die Mundart in Danzig und seines Umlandes. In Jihning, Bernhart &
Letkeman, Peter (eds.), Danzig in acht Jahrhunderten: Beitrdge zur Geschicht eines hansischen und
preufSischen Mittelpunkt, 313-336. Miinster: Nicolaus Copernicus Verlag.

Van Coetsem, Frans. 1988. Loan Phonology and the two Types of Transfer in Language Contact.
Dodrecht: Foris Publications. DOI: https://doi.org/10.1515/9783110884869

Wedel, Andrew. 2006. Exemplar models, evaluation, and language change. The Linguistic Review
23(3). 247-274. DOL: https://doi.org/10.1515/TLR.2006.010

Zacharias, Ed. 2009. Ons Ieeschtet Wieedabuak.: Met awa 17,000 Wieed. Winkler: Self Published.



https://doi.org/10.4324/9781315713441-103
https://doi.org/10.1017/S0952675708001425
https://doi.org/10.1037/0096-1523.4.4.621
https://doi.org/10.1006/jpho.1997.0051
https://doi.org/10.1525/9780520912793
https://doi.org/10.1515/9783110884869
https://doi.org/10.1515/TLR.2006.010

