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The Vowel System of American English and Its Regional Variation

L &
Eunjin Oh

ABSTRACT

This study aims to describe the vowel system of present-day American English and to
discuss some of its phonetic variations due to regional differences. Fifteen speakers of
American English from various regions of the United States produced the monophthongs of
English. The vowel duration and the frequencies of the first and the second formant were
measured. The results indicate that the distinction between the vowels [o] and [a]l has been
merged in most parts of the U.S. except in some speakers from eastern and southeastern parts
of the U.S., resulting in the general loss of phonemic distinction between the vowels. The
phonemic merger of the two vowels can be interpreted as the result of the relatively small
functional load of the [o]-[a] contrast, and the smaller back vowel space in comparison to the
front vowel space. The study also shows that the F2 frequencies of the high back vowel [u]
were extremely high in most of the speakers from the eastern region of the U.S., resulting in
the overall reduction of their acoustic space for high vowels. From the viewpoint of the
Adaptive Dispersion Theory proposed by Liljencrants & Lindblom (1972) and Lindblom (1986),
the high back vowel [ul appeared to have been fronted in order to satisfy the economy of
articulatory gesture to some extent without blurring any contrast between [i] and [u] in the
high vowel region.

Keywords: vowel system, American English, dialectal variation, F1, F2, vowel duration
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sp2 (ol Y A) 1 ek A Hol o A
M1 (CP) 22 Maryland (MD) Washington, DC
M2 (BL) 23 West Virginia (WV) Pennsylvania (PA)
M3 (JM) 22 South Carolina (SC) South Carolina (SC)
M4 (TR) 27 Georgia (GA) Georgia (GA)

M5 (CS) 25 Indiana (IN) Indiana (IN)

M6 (GA) 26 Texas (TX) Texas (TX)

M7 (BW) 23 California (CA) California (CA)
M8 (MF) 22 California (CA) California (CA)
F1 (CW) 19 New York (NY) New York (NY)
F2 (ABu) 23 Pennsylvania (PA) Pennsylvania (PA)
F3 (KB) 22 Utah (UT) Utah (UT)

F4 (J)) 23 Utah (UT) Washington (WA)
F5 (LA) 28 Oregon (OR) Oregon (OR)

F6 (AM) 22 Oregon (OR) Oregon (OR)

F7 (ABr) 20 California (CA) California (CA)
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ek A7t glodnh ofel <1g 9> F B ghol] £93 e MI(MD)S] ~HER 1] o o]
o} dgFH o7 Hrlo% F1 g3 F2 goll xteol7} 9ls Ao g welth F13 F2 g o] ¢lo] F3 gt
ol %= Apol7F Yk W <3¥ 10> F B 7l TEEA @S MT(CA)Y ~AFERZTH o
2 HojFEth Fl g3 F2 3, 28la 2 T E”) %

b El TI’
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a9 9. MI(MD)9] 25 I«

a7 10. M7(CA)9] 25 DI(%)9 [al(e8%)e] Ad ez o

A ARE IS} [alo EEE shxpel wet, (1) FL @3 F2 3 275 E¥aA 723 49,
(2) F1 &2 F&8hu, F2 32 F&dhA &2 45, Q) F2 &2 &8, FI #@2 F&dhA &2
8, (4 F1 g3} F2 gk 252 sk &2 45 5, Ul 7HA b8 F8S B ofdf <& 2>
of Z+ A7} 235k B [o]9} [ale] F13t F29 Hetgts 7IAstdt 4 i =
E3)9 [alB 7He] =3)e] F1 grol eAH o2 Fond Aol Eol%ﬂ Q18] HEH t-tests
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% 2.7 329 B b9 [al F1 2 F2 gk i
3}t F1 2
(= 3) |[b] (v Hz)|la] (3 Hz)| ttest |[o] (B Hz)llal (B Hz)|  ttest

M1 (MD) 615.1 748.6 p<0.005 1070.3 1302.5 p<0.05
M2 (WV) 616.0 821.9 p<0.001 836.3 1288.2 p<0.0001
M3 (SC) 566.4 682.8 p<0.05 902.4 1181.2 p<0.005
M4 (GA) 628.3 728.0 p<0.0001 922.8 1096.6 p<0.0005
M5 (IN) 684.1 684.5 p=0.9552 1160.5 1185.6 p=0.2542
M6 (TX) 812.3 780.8 p=0.2163 11475 11035 p=0.3681
M7 (CA) 790.1 816.0 p=0.2226 1270.4 1303.1 p=05273
M8 (CA) 669.6 7221 p=0.0695 978.2 1066.3 p=0.1011
F1 (NY) 867.2 853.5 p=0.6141 1338.5 1382.4 p<0.05
F2 (PA) 955.1 967.1 p=0.8064 1390.9 1467.7 p=0.2964
F3 (UT) 992.2 9785 p=0.8371 1255.7 1212.8 p=05015
F4 (UT) 8975 872.2 p=0.3501 1263.4 1271.2 p=0.8190
F5 (OR) 7515 794.6 p=0.4621 1197.7 1208.8 p=0.7432
F6 (OR) 969.6 1040.6 p<0.05 1177.8 1240.3 p=0.1229
F7 (CA) 892.0 866.6 p=0.2481 1137.3 1285.3 p<0.01
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Al REH 8 259 1R et 21 B ol REo R v e, 1 Rl A% 1)
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TS $19] 32 dollA =93 AAHE B2 gAEoNAAN §3 ddeo]l dElYL de= S [b]9f [al
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(2) 7 FAbe] H Bg do] AL (LEFOR AFE Hy 4ot &
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M2(WV):[o]l > [&] > [al > [ > [ul > [e] > [l > [al
M3(SC): [] > [al > [o] > [] > [e]l > [a] > [ul > [l
M4(GA): [&] > [o] > [al > [] > [ul > [a]l > [e] > [l
M5IN): [al > [=] > [o] > [l > [ul > [ > [e] > [al
M6(TX): [o] > [ul > [=] > [a]l > [l > [e]l > [a]l > [1
M7(CA): [o] > [&] > [al > [] > [a] > [1] > [ul > [e]
MSB(CA): [o] > [&] > [l > [a] > [ul > [&] > [a]l > [l
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%3 7 fe] 22 [lo [ale] Qo] Aol. Wabn EA BAS HAT T mE 1 do] Aol2
AR geonaA BEd A4S
} . [c]e] ZHo] [a]e] 4o] F1 #tel F2 ztel
AL D) | g o | BT mseo) | TEU | sopma o) | gojua ol
M1(MD) 195.2 186.9 p=0.5703 O @)
M2(WV) 249.6 205.1 p=0.1498 O @)
M3(SC) 240.6 240.7 p=0.9949 O @)
M4(GA) 233.5 223.1 p=0.5600 O @)
M5(IN) 223.1 232.7 p<0.05 X X
M6(TX) 307.7 267.6 p=0.1435 X X
M7(CA) 221.3 203.6 p=0.2713 X X
MS&(CA) 310.8 269.6 p=0.1310 X X
FI(NY) 250.0 231.4 p=0.3254 X ©)
F2(PA) 236.1 251.9 p=0.2675 X X
F3(UT) 264.6 233.2 p<0.005 X X
F4(UT) 190.6 168.3 p=0.2653 X X
F5(0OR) 220.4 211.3 p=0.5598 X X
F6(OR) 219.3 169.1 p<0.05 @) X
F7(CA) 260.2 243.2 p=0.1188 X @)
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¥ 4. 94 Ao 2 [ul (619 Fl, F2, &5 Zo] Ayt 3k vl
[ul (o]
: g 2 ug 2
St Fl (Hz) | F2 (Hy) A R | R aw °!
(msec) (msec)
M1(MD) 298.9 1163.9 122.5 411.6 1300.7 92.8
M2(WV) 249.6 1040.8 151.1 392.2 12119 91.7
M3(SC) 3179 1523.0 211.2 427.3 1382.2 186.1
M4(GA) 261.5 987.6 166.1 438 1261.1 1179
M5(IN) 292.3 1135.8 154.2 404.0 1386.6 1225
M6(TX) 307.6 983.4 274.5 439.2 1315.1 1689
M7(CA) 2735 994.0 116.1 479.2 1507.5 105.3
MS&(CA) 255.9 938.7 261.6 4455 1351.2 136.7
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