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INTRODUCTION







Most of Utah English has concentrated on vowels

COT-CAUGHT merger (Baker & Bowie 2010, Di Paolo 1992, Sarver 2004)

Loss of tense-lax distinction before /l/
FEEL-FILL merger (Di Paolo & Faber 1990, Lillie 1998 Petersen 1988) 

FAIL-FELL merger (Baker & Bowie 2010, Di Paolo & Faber 1990, Lillie 1998, Sarver 2004)

POOL-PULL merger (Baker & Bowie 2010, Petersen 1988, Sarver 2004)

CORD-CARD merger (Bowie 2003, 2008, 2012; Helquist 1970; Lillie 1998; Reeves 2009; Sarver 2004; Stanley & Renwick 2016)

/aɪ/-monophthongization (Morkel 2003, Skyes 2010)

PIN-PEN merger (Lillie 1998)
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ABSTRACT

This article presents data bearing on the question of what happens at the pho 

netic level during a sound change of the type which Labov, Yaeger, and Steiner 

(1972) labeled an “apparent merger.” Our production data come from three 

generations of native Utahns who participated in the Intermountain Language 

Survey (ImLS) and four New Yorkers who served as control subjects. The pho 

netic subject of our study is the ongoing change in the tense-lax pairs /i-i, e- 

e, u-u/ before tautosyllabic dark [i] in Utah English. Previous studies reported 

that the resultant vowels are usually, but not always, perceived by both tran 

scribers and speakers as lax. Acoustic analysis, self-categorization data, and 

perception data demonstrate that, after the usual F1/F2 contrast has been lost, 

contrasts between these tense and lax vowels may persist in phonation differ 

ences and that these phonation differences may be available to hearers.In this article we present data bearing on the question of what happens at 

the phonetic level during a sound change of the type which Labov, Yaeger, 

and Steiner (1972) labeled an “apparent merger.” Our production data come 

from three generations of native Utahns who participated in the Intermoun 

tain Language Survey (ImLS) and four New Yorkers who served as control 

subjects.
The phonetic subject of our study is the ongoing change in the tense-lax 

pairs /i-i, e-e, u-u/ before tautosyllabic dark [i] in Utah English. Other ar-
This research was funded in part by a private grant made to the Intermountain Language Sur 

vey (ImLS) and by NIH grant DC-00016 to Haskins Laboratories. We are grateful to Arthur 

Abramson, Cathi Best, Katherine S. Harris, Ignatius Mattingly, and Richard S. McGowan for 

their general help and encouragement, and to Lawrence J. Raphael and Fredericka Bell-Berti 

for discussion of the tense-lax contrast. We would like to thank Susan Andrus Wood and Linna 

Thompson for their invaluable work as research assistants on the ImLS project. We also ap 

preciate the generosity of Marvin Hanson for allowing us the use of the Speech Science Labo 

ratory of the Department of Communication Disorders, and of Cheryll Lamph for the use of 

the Language Resource Center, both at the University of Utah. Finally, we would like to thank 

Jerry McRoberts, who collaborated with us in the early stages of this work; without his con 

tributions, our work would have taken a different and less satisfying direction. All errors are 

the sole property of the authors. An earlier version of this article was presented at the Linguis 

tic Society of America Annual Meeting held in Washington, DC, in December of 1989.
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EARLY DEVELOPMENT OF THECARD-CORD MERGER IN UTAH
DAVID BOWIE

Brigham Young University

This study is part of the Early Utah English Project, an ongoing
investigation into the phonetic form of English as spoken in the Territory
of Utah during the last half of the nineteenth century. It reconstructs one
aspect of the formation of a new variety (in this case specifically, English as
spoken in Utah) by using audio recordings of people born early in the
permanent English-speaking settlement of the area (which began in 1847)
as data and a variationist approach for analysis. Although several important
phonetic features of Utah English1 can be reconstructed along with their
changes during the first half-century of permanent English-speaking settle-
ment, this report deals specifically with the feature of Utah English most
widely reported on in the scholarly literature: the merger of /Ar/ and /Or/, or
the card-cord merger.2 The card-cord merger was found at relatively
low levels among native speakers of English born during the first genera-
tion of permanent English-speaking settlement in Utah, and it rapidly
expanded during the next decades of the nineteenth century. This article
examines the factors that conditioned the merger as it developed and
discusses directions for further investigation.

THE FORMATION OF NEW VARIETIESField reports of the formation of new varieties have emerged as an impor-
tant set of data for linguistics, providing important information for
dialectological studies as well as studies of language change generally. In
most cases, these studies deal with new cities that fall within a preexisting
dialect region, as with King of Prussia, Pennsylvania (Payne 1976); Høyanger,
Norway (Trudgill 1986); and Milton Keynes, England (Kerswill 1994,
1996c; Kerswill and Williams 2000); or existing cities that face massive
immigration, as with Bergen, Norway (Kerswill 1996a), and urbanized
areas of Texas (Thomas 1997).There is, however, another obvious possible situation for the formation
of a new variety: speakers of a language settling an area that lies outside any
previously existing dialect region of that language. This is a common
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In this paper we analyze the vowel formants of a speaker over four decades to show phonemic change 
through time. Other real-time studies (Harrington, Palethorpe & Watson 2000; Harrington & Reubold 
2015) have found that the vowel spaces of UK English speakers shift over the lifetime, likely as a 
consequence of interaction with speakers of other dialects or social classes. We focus on an understudied 
variety of English, spoken in the western United States, to investigate a pair of phonological mergers, the 
cord-card merger and the hoarse-horse merger.  

The cord-card merger is a result of a historical three-way contrast of /or/, /ɔr/, and /ar/ collapsing down to 
just two. In most varieties of North American English, /ɔr/ shifted upward to merge with /or/, forming the 
hoarse-horse merger. But in others, /ɔr/ moved downward and merged with /ar/ to form the cord-card 
merger (Labov, Ash & Boberg 2006). In northern Utah, both mergers occurred, in succession: first the 
cord-card merger and then the hoarse-horse merger. We investigate them in a real-time study, focusing on 
a single speaker for whom many hours of good-quality recordings are available. Our speaker is the late 
Tom Perry, a notable leader in the Mormon church, who was born in Logan, Utah in 1922 (cf. Bowie 
2008). Because the cord-card merger was complete in Salt Lake City by the 1930s (Helquist 1970), in 
speech from Perry’s younger years we anticipate finding the cord-card merger. However, this merger 
quickly reversed in Utah and has since been replaced by the hoarse-horse merger (Lillie 1998; Bowie 
2010); if Perry also followed this trend, we predict that recordings from later years will reflect it.  

To determine whether Perry’s realization of this merger changed over time, we analyze 36 hours of talks 
he gave over 43 years. These recordings come from semi-annual religious conferences (available at 
lds.org; cf. Bowie 2010, 2015) and speeches presented at Brigham Young University (speeches.byu.edu), 
all of which are publically available for download. We used the DARLA web interface (Reddy & 
Stanford 2015), which transcribes the recordings using in-house software, and then passes them to the 
Prosodylab-Aligner (Gorman, Howell & Wagner 2011) for automatic alignment. Potential cord-cord 
words, which we defined as those with pre-rhotic /o/ or /a/ in stressed position (n=7,678), were hand-
checked for accurate transcription and formant values from the point of maximum intensity in the vowel 
were used for analysis. These words were then classified as either /or/, /ɔr/, or /ar/ based on their historic 
three-way pronunciations (Walker 1807) in order to predict the phonetic category membership, with the 
assumption that the /ɔr/ class was pronounced as [ar] in Salt Lake City in the 1930s. 

Using this data, we tested whether the /ɔr/ class was significantly different than the /ar/ class in each of 
the 43 years. Plotting the first two formants in the vowel space, we show that Perry initially had a three-
way distinction in the vowels. Over time however, the /ɔr/ class of words shifts upward from [ar] towards 
[or], suggesting a change to the hoarse-horse merger. Pillai’s scores and Bhattacharyya’s affinity 
(Bhattacharyya 1946, Calenge 2006, Johnson 2015) for each year confirm this trend, but then also reveal 
a reversal towards a three-way pattern in later years (Figure 1).  

We therefore conclude that Perry had a three-way distinction in the 1970s, an unusual pattern in 
American English (Labov, Ash, & Boberg 2006). We also conclude that over time he raised the /ɔr/ class 
towards a hoarse-horse merger but then switched back to the three-way split (cf. Harrington & Reubold 
2015). Some vowel raising may be the result of aging, causing F1 to lower (Xue & Hao 2003), but this 
does not explain why /ɔr/ was initially affected much more than /or/ and /ar/. Instead of physiological 
changes, we attribute this to sociolinguistic factors—namely that the speaker has shifted his vowels in the 
direction of the surrounding community. Thus, in the midst of an ongoing change to the more mainstream 
hoarse-horse merger, we show that not only do phonetic changes occur, but also that phonological 
recategorization can occur in the course of a speaker’s lifetime. 
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We focus on three consonantal variables.

1. Realization of unstressed /tən/ in words like mountain, cotton, button, Latin, etc.
See Eddington & Savage (2012)

2. [t]-epenthesis in /ls/ sequences as in false, Olsen, salsa, else, also, etc.

3. [k]-epenthesis after /ŋ/: talking, thing, morning
Not common (Baker, Eddington & Nay 2009)

THIS STUDY
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Audio collected via Amazon Mechanical Turk (Kim et al. 2016; Stanley 2017) 

Target words embedded in 186 sentences from COCA.
Also 87 items in a wordlist

5.5 hours from 14 Utahns

DATA COLLECTION

[k]-insertion MOUNTAIN FALSE total

sentences 1,534 198 163 1,895

wordlist 129 499 272 900

total 1,663 697 435 2,795



MOUNTAIN: 3 variants
[ʔn̩]: mainstream pronunciation with syllabic nasal
[ʔɨn]: stereotypical Utah pronunciation without syllabic nasal
[tʰɨn]: hyperarticulated with aspirated /t/. 

FALSE: 2 variants
presence/absense of [t]

[k]-insertion: 3 variants
[ɪŋ]: mainstream pronunciation 
[ɪn]: “g-dropped” 
[ɪnk]: epenthesized [k] or [g]

CODING
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MOUNTAIN



mountain, cotton, button, Latin, mutant, kitten, Clinton, Manhattan, gluten, certain…
Henceforth the MOUNTAIN lexical set

Mainstream pronunciation: [ʔn̩]

Stereotypical Utah pronunciation: [ʔɨn] (Eddington & Savage 2012)

Hyperarticulated pronunciation: [tʰɨn]

MOUNTAIN
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[ʔɨn] has shibboleth-level saliency (Savage 2014)

“Mou'uns” is a dead giveaway you're talking to a Utahn. –u/BizarroBednar on r/exmormon. Mar. 2012

Mountain= Mown’un: How could this NOT be the number one Utah-ism? The dropped T is 
infamous. But it doesn’t just drop, it almost makes a staccato sound where the T should be 
when pronounced. –Daily Herald. Dec. 2012

The glottal stop carries stigma, not the vowel insertion:

The Impor-an Mow-un in Lay-un accent. Pure laziness. People slopping through words […]  
Notice that these all substitute a glottal stop (that horrible nasal pause that comes from the 
back of your mouth […]) for the actual T sound. –Russanne's Utah Accent Post. Oct. 2012

MOUNTAIN COMMENTARY
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moun[ʔɨn] exclusive to women in our sample.

Demographically relatively diverse, other than gender.

This generally supports Eddington & Savage (2012). 

STEREOTYPICAL UTAH MOUN[ʔɨn]

14

pseudonym [ʔɨn] age religion education city

Heather 3/68 = 4.4% 34 Mormon BA Salt Lake City

Maddy 8/27 = 29.6% 24 Mormon some college South Jordon

Mandy 18/38 = 47.4% 40 non-Mormon HS Ephraim

Chelsea 57/68 = 83.8% 25 Mormon BA Provo



moun[tʰɨn] twice as common as moun[ʔɨn].

All participants used this variant at least once.

HYPERARTICULATED MOUN[tʰin]

15

pseudonym [̚tʰɨn] age religion education city

Heather 25/68 = 36.8% 34 Mormon BA Salt Lake City

Maddy 17/27 = 63.0% 24 Mormon some college South Jordan

Zach 26/77 = 96.3% 24 Mormon BA Provo

Jared 66/68 = 97.1% 26 non-Mormon HS Cedar City



We ran a multinomial logistic regression on the women’s data
Age and religion were significant! Yay!
But, our speakers have ideosyncratic tendencies.
We should included speaker as a random effect.
But we don’t know if a mixed-effects multinomial logistic regression even exists.

(If anyone knows about this, please let us know!)

Instead, we ran two generalized linear mixed-effects models on the women’s data.
Nothing was significant (not even close)

General patterns were not discernible from the idiosyncrasies of our speakers.

MOUNTAIN MODELING (WOMEN)
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Only two variants (moun[ʔn̩] and moun[tʰɨn]) so no multinomial logistic regression
Generalized linear mixed-effects model

fixed effects: age, style (wordlist vs. sentence), religion (Mormon vs. non-Mormon)
random effects: speaker, word

Results
marginal significance for age (p = 0.051)
younger men use moun[tʰɨn] more

MOUNTAIN MODELING (MEN)
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Mainstream moun[ʔn̩] is the most common form overall. 
It was the preferred variant for 10 of our 14 Utahns.
Chelsea was majority user of moun[ʔɨn]
Zach, Jared, and Maddy were majority users of moun[tʰɨn]

This explains why moun[tʰɨn] was so common
This is a reaction against the stigmatized glottal stop in moun[ʔɨn].

MOUNTAIN DISCUSSION
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false, Olsen, salsa, else, also, balsamic, Chelsea, Wilson, Nelson, pulse, allspice…
Henceforth, the FALSE lexical set
Utah pronunciation: [ɫts]

Baker, Eddington & Nay (2009)
Pooled with [t]-intrustion in /ns/ clusters (prince = prints, presence = presents).
Considered stereotypically Utahn by non-Utahns.

Here, we just focus on [t]-intrustion in /ls/ clusters, because perhaps more Utahn.

FALSE

20



Relatively little overt commentary, but negative.

COMMENTARY ON ”FALSE”

21

Live Coug My least favorite Utah accent is the adding of a T to certain words/names. We 
all know about the dropping of the T, but they add too.

FN Phat My wife hates when her family in Utah pronounces her name Chelt-see.

LiveCoug Yup. Our daughter's name is the same way. I just want to scream "there is no T 
in her name!!!!!" Comments in a thread on cougarstadium.com. January 13, 2013.
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Only 6 of 14 Utahns had the non-standard form.
3 of these were just once

Only Heather had it to any significant degree.
She also used moun[ʔɨn] the most and moun[tʰɨn]

FAL[t]SE

23

pseudonym [̚ɫts] age religion education city

Heather 16/44 = 36.4% 34 Mormon BA Salt Lake City

Mandy 4/30 = 13.3% 40 non-Mormon HS Ephraim

Maddy 2/13 = 15.4% 24 Mormon some college South Jordan



Epenthesized [k] after /ŋ/
Mainstream pronunciation: [ɪŋ] or [ɪn]
Utah pronunciation: [ɪŋk] or [ɪŋg]

Baker, Eddington & Nay (2009) did not find it in their sample.

Little overt commentary. Mostly neutral in tone.

The thing I noticed when I moved to Utah was the "k" sound at the end of "ing" (like 
"sing-ingk"). –Christiane Rampato, comment on HJnews.com. Aug. 2016

[k]-EPENTHESIS
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Who used this form?
6 of 14 people used [ɪŋk] at least once.
None with any degree of significance.

TALK[iŋk]

26

pseudonym [̚ɫts] age religion education city

Maddy 3/81 = 3.7% 24 Mormon some college South Jordan

Jamie 2/74 = 2.7% 33 Mormon some college American Fork

Tim 5/82 = 6.1% 39 Mormon BA Cedar Valley

Sam 4/160 = 2.5% 22 non-Mormon some college Cedar Valley



MOUNTAIN

standard moun[ʔn ̩] was the most common
hyperarticulated moun[tʰɨn] twice as common as moun[ʔɨn] 

possibly as reaction to stigmatized variant
FALSE

no clear pattern, but evident in the data
[K ]-E P E N T H E S IS

not enough data, possibly because of the unnatural/formal setting

SUMMARY
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Nonmainstream forms can be found in Utah English.

These are not captured by the demographic variables we gathered.

We encourage more research on consonantal variation and Utah English generally.

CONCLUSION
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