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Introduction
B e g i n n i n g  w i th  th e  p u b H c a t io n  o f  " L a n g u a g e s  in c o n t a c t "  b y  Urie l  

W e i n r e i c h  (1 9 5 3 )  studies o f  l a n g u a g e  c o n ta c t  h a \e  c o n t r i b u t e d  to  o u r  

u n d e r s t a n d i n g  o f  l a n g u a g e  t y p o lo g y ,  b i l i n g u a l i s m ,  ty p e s  o f  l a n g u a g e  

c o n ta c t  a n d  soc ia l  s e t t in g s ,  p id g in s  a n d  c re o le s ,  l a n g u a g e  c h a n g e  etc.  to  

n a m e  a  few. T h e  processes w h i c h  m a r k  a b i h n g u a l  l a n g u a g e  c o n ta c t  

s i tu a t io n  h a \ e  b e e n  in c lu d e d  in s tu d ie s  o f  ‘c o d e  sw i tch ing* ,  "code  m i x i n g ' ,  

' i n t e r f e r e n c e ' ,  ‘bo r ro w in g * ,  a l so  *eon\ e r g e n c e '  a n d  ‘p id g in iz a t io n *  etc.  All  

o f  t h e s e  tenns  re f lec t  a  c e r ta in  p e r c e p t io n  o f  the  language c o n ta c t  s i tua t ion .  

In th is  p a p e r  w e  u se  th e  t e r m  ' l a n g u a g e  contac t* ,  a r e h u i \ e l y  n eu t ra l  t e rm  

w i t h o u t  im p ly in g  a n y t h i n g  a b o u t  " s u b o r d i n a t i o n "  o f  one l a n g u a g e  \  is a v is  

th e  o the r ,  o r  " p u r i t y "  o r  "coiTuption” o f  l a n g u a g e  s in c o n ta c t .  L a n g u a g e s  

in Ind ia  h a v e  b e e n  in c o n ta c t  s i n c e  a g e s  b u t  the  c o n t e m p o r a r y  w o r l d  o f  

g lo b a l i z a t i o n  h a s  b r o u g h t  in t h e  n e w  p a r a d i g m  w h e r e  b i l i n g u a l i s m  is th e  

n o n n  a n d  m o n o l i n g u a l i s m  o r  a " p r e d o m i n a n t l y  m o n o l i n g u a l  r e g i o n "  is an  

e x c e p t io n  to  the  ru le ,  g lo b a l l y  i n c lu d in g  India.

L o v e d a y  ( 1 9 9 6 )  p r o \  ides  the  de ta i l s  o f  a s o c io l in g u i s t i c  h i s to ry  in h is  

s t u d y  o f  l a n g u a g e  c o n t a c t  in J a p a n .  C h a m b e r s  a n d  T r u d g i l l  ( 1 9 8 0 ) .  

T ru d g i l l  ( 1 9 8 3 .  1986) .  d i s c u s s  g e o g r a p h ic a l  d i f f u s io n  m o d e l s  to  d e s c r ib e  

h o w  a n d  w h y  d i f fu s io n  t a k e s  p la c e  in l a n g u a g e  c o n t a c t  s i tu a t io n s ,  at  a 

m i c r o  level .  T h e y  r e f e r  to  the  t h e o r y  o f  l i n e u i s t i c  a c c o m m o d a t i o n
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d c \ c l o p c d  b y  M o w a rd  G i l e s  ( 1 9 7 3 )  a n d  a l s o  G i l e s  a n d  S m i t h  (1 9 7 9 ) .  

P ia le c /x  in C ofif( /c f  (T ru d g i l l  1986)  f o c u s e s  on  l in g u is t i c  c h a n g e  t h r o u g h  

g e o g ia ] ’>bical dilYusion of'  l in g u is t i c  i n n o v a t io n s ,  l e a d in g  to  the  

d c \ e I o p n i c n l  o f  n e w  d i a l c c t s  t h r o u g h  " i n t c r d i a l c c t  f o r m s " ,  

U 'pe rco r rcc l ions '*  a n d  ‘‘h y p e r d i a l e c t i s n i s "  etc.

S ig n i f i c a n c e  o f  s t u d i e s  on  l a n g u a g e s  in c o n ta c t  c a n  n o t  b e  u n d e r e s t i m a t e d ,  

le  p r e s e n i  s t u d y  is a m i c r o  level  i n v e s t i g a t io n  o f  v o w e l  s p a c e  in H in d i

anc P u n ja b i  as s p o k e n  in D e lh i .  H in d i  a n d  P u n ja b i  a r e  b o t h  I n d o - A r y a n  

l a n g u a g e s  w i th  a n u m b e r  o f  c o g n a t e s  a n d  o t h e r  s im i l a r i t i e s  o f  m o i j t h o -  

p h o n o l o g i c a l .  a n d  m o r p h o s y n t a c t i c  s t ru c tu re s .  M i z o k a m i  ( 1 9 8 7 )  d i s c u s s e s  

L a n g u a g e  C o n t a c t  in P u n ja b i  c o v e r i n g  th e  cietails o f  p h o n ic ,  l ex ica l  a n d  

g r a m m a t i c a l  " i n l e r f c r e n c e ” a n d  i s su e s  o f  in te l l ig ib i l i ty  a n d  

c o m p r e h e n s i b i l i t y  in de ta i l .  T h e r e  a re  o t h e r  s tu d ie s  o n  H i n d i - P u n j a b i  

b i l i n g u a l i s m  bu t  p r a c t i c a l ly  n o n e  c o \ e r i n g  th e  a c o u s t i c  d e t a i l s  o f  th e  

p h o n i c  s t m c t u r e  o f  th e  t w o  l a n g u a g e s .  T h e  p r e s e n t  s t u d y  f o c u s e s  o n  v o w e l  

s p a c e  as  d e t e r m i n e d  b y  th e  f o r m a n t  p a t t e rn s ,  e s p e c i a l l y  FI  a n d  F2 o f  th e  

p e r i p h e r a l  v o w e l s .  T h e  p r e s e n t  s t u d y  a t t e m p t s  to  s h o w  th a t  t h e  s p e a k e r s  o f  

H in d i  a n d  s p e a k e r s  o f  P u n ja b i ,  b o th  c l a m i n g  to  b e  m o n o l i n g u a l  s p e a k e r s  o f  

t l ie ir  r e s p e c t i v e  l a n g u a g e s  a c t u a l l y  show  s i g n s  o f  p a s s i \ e  b i l i n g u a l i s m  

w h e r e  the  p r e s e n c e  o f  t h e  o t h e r  l a n g u a g e  in t h e  e n v i r o n m e n t  b r i n g s  in 

s ig n i f i c a n t  c h a n g e s  in th e i r  o w n .  r e s p e c t i \ e  m o n o l i n g u a l  l a n g u a g e  n o r m s  

a n d  b e h a v io r .  A t  a m i c r o  l e \ e l  w e  can  d e m o n s t r a t e  th i s  i n f l u e n c e  o f  th e  

b i l in g u a l  e n v i r o n m e n t  t h r o u g h  a c o u s t i c  s p a c e  w h i c h  g e t s  " r e d e f m e d ”  in 

th e  tw'o l a n i iu a u e s  in c o n ta c t .

A c o u s t i c  \ 'o> ve l  S p a c e

S tu d ie s  o n  a c o u s t i c  v o w e l  s p a c e  a re  u se fu l  s i n c e  t h e y  f ind  a p p l i c a t i o n s  in a 

n u m b e r  o f  a r e a s  s u c h  as  l a n g u a g e  p e d a g o g y ,  s p e a k e r  i d e n t i f i c a t i o n  s tu d ie s ,  

s p e e c h  t e c h n o l o g y  a n d  T T S  s t u d i e s  a n d  a l s o  in th e  a r e a  o f  s p e e c h  

p a t h o l o g y .  T h e  p r e s e n i  stLidy o f  a c o u s t i c  s p a c e  in c o n t a c t  s i t u a t io n  h a s  

i m p l i c a t i o n s  fo r  s o c i o l i n g u i s t i c  s tu d ie s  o f  l a n g u a g e  a n d  b i l i n g u a l i s m .  

B e g i n n i n g  w i th  P e t e r s o n  a n d  B a r n e y ' s  a r t i c l e  o n  f o r m a n t  p a t t e r n s  in 1952  

f o l l o w e d  b y  Pan t  0 9 6 0 ) .  L a d e f o g c d  ( 1 9 7 5 ) .  D i s n e r  (197H ) .  L i n d a u  a n d  

W o o d  ( 1 9 7 7 )  a n d  a n u m b e r  o f  s t u d i e s  t h e r e a f t e r  a c o u s t i c  s t u d i e s  h a v e  

c o n t r i b u t e d  to  o u r  u n d e r s t a n d i n g  o f  \ o w e l s  a n d  v o w e l  s p a c e s  in d i f f e r e n t
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l a n g u a g e s .  L i n d b l o m  ( 1 9 8 9 )  d i s c u s s e s  a c o u s t i c  v o w e l  s p a c e  in  th e  c o n t e x t  

o f  D i s p e r s io n  T h e o r y  i m p l y i n g  th a t  the  v o w e l s  o f  a  g iv e n  l a n g u a g e  a re  

o r g a n i z e d  in  th e  a c o u s t i c  v o w e l  s p a c e  in s u c h  a  w a y  th a t  t h e y  be  

s u f f i c i e n t ly  d i s t in c t  o n  t h e  p e r c e p tu a l  level .  A c c o r d i n g  to  O h a l a  (1 9 9 9 ) ,  

v o w e l s  a re  c la s s i f i e d  in t e r m s  o f  an  a b s t r a c t  ' v o w e l  s p a c e '  w h i c h  is 

r e p r e s e n te d  b y  a  f o u r - s id e d  f ig u re  k n o w n  a s  " V o w e l  Q u a d r i l a t e r a r .  T h i s  

s p a c e  b e a r s  a  r e la t io n  to  th e  p o s i t i o n  o f  t h e  t o n g u e  in  v o w e l  p ro d u c t io n .  

A c o u s t i c  p a r a m e t e r s  o f  H i n d i  v o w e l s  h a v e  a l s o  b e e n  s t u d i e d  in th e  c o n t e x t  

o f  s p e e c h  r e c o g n i t i o n  b y  G a n e s a n  et .a l .  ( 1 9 8 5 ) .  O t h e r  r e c e n t  s tu d ie s  o n  

a c o u s t i c  v o w e l  s p a c e  i n c lu d e  J e s u d a s  (2 0 0 9 ) ,  M i s r a  (2 0 0 9 ) ,  P a r i h a r  ( 2 0 0 9 )  

a n d  Y a d a v  ( 2 0 0 9 )  u n p u b l i s h e d  M . P h i l  d i s s e r t a t io n s ,  J N U .

T h i s  r e s e a r c h  a i m s  a t  f i n d i n g  t h e  d i f f e r e n c e s  b e t w e e n  a c o u s t i c  s p a c e s  as  

i n d i c a t e d  b y  s e v e n  p e r i p h e r a l  v o w e l s  o f  H in d i  a n d  P u n j a b i  a s  s p o k e n  in  

D e lh i .  T h e s e  p e r ip h e r a l  v o w e l s  a re / i / ,  /e / ,  /e/ ,  /a / ,  /a / ,  / o /  a n d  /u/ .  F iv e  m a l e  

n a t i v e  s p e a k e r s  o f  H in d i  a n d  f ive  m a l e  n a t i v e  s p e a k e r s  o f  P u n ja b i ,  all 

r e s id e n t s  o f  D e lh i ,  a n d  f ive  s u b je c t s  f r o m  L u c k n o w ,  p r e d o m i n a n t l y  

m o n o l i n g u a l  r e g i o n  in U P ,  p a r t i c ip a t e d  in  th e  s tu d y .  A l l  t h e  s u b j e c t s  a re  

a g e d  b e t w e e n  15 -20  y e a r s  a n d  a re  in d i f f e r e n t  s t a g e s  o f  H ig h  s c h o o l  a n d  

I n t e rm e d ia t e .  T h e  s o c i o - e c o n o m i c  s t a tu s  is m o r e  o r  less  c o n s t a n t  a s  th e y  

b e l o n g  to  l o w e r  m i d d l e  c l a s s  f am i l ie s .  T w o  s e p a r a t e  l is ts  o f  w o r d s  w e r e  

p r e p a r e d .  T h e  f i rs t  c o n s i s t i n g  o f  H in d i  w o r d s  w i t h  th e  v o w e l s  / i / ,  /e / ,  / e/, 

/ a / ,  / d/, / o/  a n d  /u / in  th e  th r e e  w o r d  p o s i t io n s .  A n d  th e  s e c o n d  list c o n s i s t e d  

o f  P u n j a b i  w o r d s  w i t h  th e  v o w e l s  / i / ,  / e / ,  /e/ ,  /a / ,  /o/,  / o /  a n d  /u /  in th e  th r e e  

w o r d  p o s i t io n s .  W o r d  lists a re  g i v e n  at  th e  e n d  o f  t h e  p a p e r ,  ( a p p e n d i x  1). 

P u n j a b i  is a  to n a l  l a n g u a g e  a n d  t h e  t h r e e  p h o n e m i c  t o n e s  c o n t i n u e  to  b e  

p h o n e m i c  d e s p i t e  l a n g u a g e  c o n t a c t  s i tu a t io n .  W h i l e  th e  o t h e r  a s p e c t s  o f  

p i t c h  v a r i a t i o n  n e e d  a  f l i r ther  d e t a i l e d  s t u d y  w i th  e x a m p l e s  o f  h ig h  a n d  lo w  

to n e s  a s  w e l l ,  t h e  p r e s e n t  s t u d y  h a s  t a k e n  all  e x a m p l e s  o f  leve l  t o n e  o n ly ,  

b e c a u s e  th e  c o m p a r i s o n  is w i t h  H i n d i  w h i c h  d o e s  n o t  h a v e  h i g h  o r  l o w  

t o n e s  a s  p h o n e m i c .

T h e  d a t a  w a s  r e c o r d e d  in  t h e  s o u n d  p r o o f  r e c o r d i n g  r o o m  o f  t h e  l a n g u a g e  

l a b o r a t o r y  o f  J a w a h a r l a l  N e h r u  U n i v e r s i t y ,  w i t h  t h e  h e l p  o f  P R A A T  a n d  

a c o u s t i c  a n a l y s i s  o f  t h e  s e v e n  v o w e l s  / i / ,  /e / ,  /c / ,  /a / ,  / d/ ,  / o/  a n d  / u / f o r  

H i n d i  a n d  P u n j a b i  w a s  d o n e  w i t h  t h e  h e l p  o f  W a v e  S u r f e r  a n d  P R A A T .
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I n l o i i i j s c i p l i a j i A '  j ou t  n j l  of L i n g u i s t i c s  (1)1. V'ol. 5)

T h e  \i>icc l l lcs  a rc  c o m  oiIlxI to llic \ \ ' A \ '  f o rm a t  in th e  \ \ a \ c s u r f e r  

in ic rk icc .  \ \  c solcci  ihc  \ (n\ e ls  Liiulcr stud> IVoni th e  w o r d  in w h i c h  th e y  

o c c u r  in w o \\ \  - in i i iaL  \ \ o r d  m e d ia l  o r  w o rd - f i i i a l  p o s i t io n .  W c  d e c i d c d  to  

w o r k  on  the  w o n l  m e d ia l  \ o w e l s  w h ich  w e r e  all p r e c e d e d  a n d  follow^cd b y  

s to p  c t>nsonanis .  I h ree  a r t i c u l a t i o n s  o f t l i e  s a m e  w o r d  m e d ia l  \ o w 'e l  w e r e  

in c h id c d .  .M ic r  s e l e c t i n g  the  \ o w e l  u n d e r  s tu d y ,  w e  g o  to  th e  " S e l e c t i o n  to 

N e w "  o p t i o n  in the  Fi le  m e n u  a n d  w e  a r r i \ ’c  at t h e  f o l l o w i n g  s p e c t r o g r a m s  

o t  the  t l iree r e p e t i t io n s  o t  the  \ o w e l  p h o n e m e .  A s a m p l e  is e i v e n  b e l o w .

•  I

I

. 1 ' • ‘

T . ,

I II
Spectrogram For H ]iii l6 a

T h e n  w e  ' tab* to  se le c t  th e  \ o w e l  a n d  s a \  e it in th e  n o t e p a d .  W e  a r r i v e  at  

t h e  t o r m a n t  \ a l u e s  a n d  then  w e se lec t  t lie s t e a d y  s ta te  f o r m a n t s  to  c a l c u l a t e  

the  a v e r a g e .  T h e n  th e  a v e r a g e  f o r m a n t  \ a l u e s  o l ' e a c h  \ o w c l  a re  c a l c u l a t e d  

fo r  e a c h  o n e  ot  th e  H in d i  a n d  P u n ja b i  in l 'o rm a n ts  w h i c h  h e l p e d  u s  a n i v e  at  

\  a lu e s  a s  g i \  c n  in th e  fo rm  o f  t ab le s  und c h a r t s ,  ( a p p e n d i x -  2) .  T h e  FO a n d  

first  th re e  I b r m a n t s  a re  th e n  t a b u la t e d ,  as  an  e x a m p l e  see  th e  t b l l o w i n «

 ̂ H I  is first speaker of Hindi

M 16 is male, 16 years old

a is the vow el /a/ under study
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t a b le  f o r  t h e  f o r m a n t  v a lu e s  f o r  t h e  H in d i  w o r d  m e d i a l  / a /  fo r  t h e  H in d i  

s u b j e c t l  ( c o d e  H 1 M 1 6 )  w h i c h  is  p a s t e d  in  a  M i c r o s o f t  E X L  shee t :

HlIV116a1 W'"".' " ......  *..  ..  -........
■

. t
X.'

Sample 1 Saimple2 Sample 3
IPO:
« *

FI F2 FO FI F2
1

FO FI F2

135 .72

702 .

35

1202.

02

148.

35

705 .

7 0

1174.

71

147.

78

6 1 6 .4

2

1053 .8

6

1 3 4 .5 6

718 .

80

1208.

81

147.

6 0

703 .

9 0

1182.

9 9

148.

4 4

6 0 7 .9 1
2

1093 .9

4

134 .32

729.

38

1214.

02

147.

59

701 .

2 9

1188.

8 9

149.

19

6 0 6 .7

3

1010 .6

5

134 .38

738.

73

1217.

39

147. ; 

33

7 0 4 .

13

1199.

0 9

150.

43

618.1

6

1112 .9

4

1 3 8 .5 9

774 .

89

1228.

88

147.

73

712 .

6 6

1201.

21

152.

81

6 2 9 . 9

7

1174 .5

2

139 .06

768 .

4 7

1238.

43

148.

6 6

720 .

35

1206.

78

155.

12

6 4 4 .8

7

1201.1

7

140 .09

761.

56

1245.

83

150.

32

729 .

55

1208.

4 4

156.

84

6 5 7 . 0

0

1206 .5

3

139 .26

762 .

62

1263.

63

151.

71

736 .

' 0 9

1203.

9 6

157.

86

6 6 5 .5

8

1216 .9

6

139 .26

774.

0 0

1302.

6 4

153.

11

738.

5 7

1202.

18

158. 

! 76

6 7 6 . 6

71

1 1 8 0 .6

9

Average Values
136.
88

753.
22

1228.
52

149,
16

716.
92

1196.
47

535.9 113 
153.03 2 9.03

Formant values for HllVfl6a

T h e  a v e r a g e s  o f  a l l  t h e s e  v a l u e s  a re  t h e n  p u t  t o g e t h e r  w i t h  s i m i l a r  a v e r a g e  

v a l u e s  o b t a i n e d  f o r  t h e  o t h e r  s a m p le s .  T h i s  a c o u s t i c  a n a l y s i s  h e l p s  u s  

a r r iv e  a t  t h e  f o r m a n t  v a l u e s  f o r  e v e r y  v o w e l  ( p a r t i c u l a r l y  F I  a n d  F 2  a n d  

th e  d i f f e r e n c e  b e t w e e n  t h e  t w o  f o r m a n t s ) .  T h u s ,  t h e  F I ,  ( F 2 - F 1 )  f o r  a l l  t h e  

t h r e e  a r t i c u l a t i o n s  o f  e a c h  o n e  o f  t h e  s e v e n  v o w e l s  f o r  a l l  t h e  t e n  

i n f o r m a n t s  a r e  c a l c u l a t e d .  F I  is  r e s p o n s i b l e  fo r  t o n g u e  h e i g h t  a n d  F 2  ( o r

1 7
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r 2 - F l )  IS r e s p o n s ib l e  fo r  front back  cr i te r ia .  T h e s e  FI a n d  ( F 2 - F 1 )  a rc  

p lo t ted  n e g a t ix e ly  so as  to  a r r i \ e  at a g r a p h ic  r e p r e s e n ta t io n  c lo s e r  to the  

c a rd in a l  vow el chLirt. P e te r  Ladcfo ired .  in the  th i rd  ed i t io n  o f  h is  tex t  b o o k  

r e c o n in i e n d c d  the  use  o f  p lo ts  o f  FI a g a in s t  F2-F1 to  r e p re s e n t  v o w e l  

q u a l i ty  ( L a d e f o g e d .  19* )̂3: 198). H o w e v e r ,  in the  fou r th  ed i t io n ,  he 

c h a n g e d  to  a s im p le  plot  o i ' F l  ag a in s t  F2 ( L a d e f o g e d ,  2001 :  177) a n d  th is  

s im p le  plot  o f  FI a g a in s t  1-2 w a s  m a i n t a i n e d  for  the  fif th e d i t io n  o f  the  

b o o k  (L a d e fo g e d -  2006 :  189). K a t r in a  H a y w a r d  c o m p a r e s  the  tw o  ty p e s  o f  

p lo ts  and  c o n c l u d e s  that  p lo t t in g  o f  FI ag a in s t  F 2 -F I  " i s  no t  v e ry  

s a t i s f a c to ry  b e c a u s e  i>f its e ffec t  on  the  p l a c in g  o f  the  cen t ra l  v o w e l s "  

(K a t r in a ,  2000 :  160).  S o  she  a l so  r e c o m m e n d e d  u se  o f  a s im p le  p lo t  o f  F I  

a g a in s t  F2. In fact,  this k in d  o f  a plot  o f  F I  a g a in s t  F2 has  b e e n  u s e d  b y  

a n a ly s t s  to show- the  qiialit \- o f  the  x 'owels  in a w i d e  r a n g e  o f  l an g u a g e s .

W'e l i a \ c  u se d  the  p lo t s  o f  ( F ! )  a g a in s t  - ( F 2 - F 1 )  b e c a u s e  th is  g iv e s  us  a 

r e p r e s e n ta t io n  o f  a c o u s t i c  \ o w c l  s p a c e  w h i c h  is \  i su a l ly  c l o s e r  to  the  

ca rd in a l  v o w e l  char t .

R e s u l t s

A \ e r a g e  fo rm a n t  \ a l u e s  o f  all p e r ip h e ra l  v o w e l s  o f  H ind i  a n d  P u n ja b i  

a l o n g  w i th  the  co n t ro l  s a m p l e  a re  g iv e n  in a p p e n d i x  2, A  c o m p a r i s o n  o f  

the  tw o  lanuua<2es  in D e lh i  can  b e  s e en  in the  t a b le  b e k n v  u iv in a  v a lu e s  o f
w  w -

- ( F I ) a n d  - ( F 2 -1 - I ) fo r  all the  s e \ e n  \ o w e l s  o f  H ind i  a n d  Pun jab i .

Vowel
(-F1)
H

-(F2-FI)
H

(-F1)
P

j -(F2-F1)

1 P

(-F1)
C

-(F2-F1)
C

}\i 2 6 7 .4 5 2 2 2 1 . 2 0 2 4 7 .3 9 1 2 1 4 9 .1 2 299 .51 - 1 8 5 6 .2 9

/ e / 3 7 8 -0 9 202  1.02 3 8 8 .2 9 1 1980 .13 3 4 6 .5 6 - 1 6 5 3 .9 4

i d 6 4 5 .6 7 1174.91 6 3 5 .8 4 1 1 155 .97 5 7 8 .7 7 -9 3 8 .7 7

/a/ 6 7 6 .8 6 -46N.00 6 9 0 .6 8  I' - 4 5 3 .5 8 7 0 8 .9 2 - 4 0 2 . ]  1

,■ "a/
5 9 3 .1 4 -3 7 6 .8 7 5 9 4 .9 5  1 - 3 6 9 .3 8 5 5 5 .0 5 -4 1 1 .6 7

/o/ • -5 9 4 .5 4 1 -5 4 3 .4 0 - -4 2 7 .1 3
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3 8 3 .5 0 367 .61 3 7 7 .6 6

/u / 265.21 -4 9 0 .4 4 2 6 5 .0 0 - 4 6 3 .8 7
•

3 4 9 .4 5
,s

- 4 0 8 .3 7
1

o n e  l a n g u a g e  m a p  o n  to  the  o t h e r  l a n g u a g e .  B la c k  in d ic a te s  the  a c o u s t i c  

s p a c e  fo r  H in d i  a n d  R e d  in d ic a te s  tiic a c o u s t i c  s p a c e  fo r  P u n ja b i ,  as 

s p o k e n  in D e lh i .  T h e  s e c o n d  p lo t  s h o w s  th e  v a lu e s  fo r  all th e  p e r ip h e ra l  

v o w e l s  o f  H in d i  as  s p o k e n  b y  m o n o l i n g u a l  s p e a k e r s  o f  H in d i  f rom  

L u c k n o w  w h o  s e r v e d  as  th e  c o n t ro l  g ro u p ,  p lo t t e d  t o g e th e r  w i th  \ a l u e s  

f r o m  H in d i  s p e a k i n g  s u b j e c t s  f r o m  Delh i .  B l a c k  is fo r  H in d i  a c o u s t i c  

v o w e l  s p a c e  in  c o n ta c t  s i tu a t io n  a n d  G r e e n  is fo r  H in d i  a c o u s t i c  \ o w e l  

s p a c e  o f  th e  c o n t ro l  g r o u p  f ro m  L u c k n o w .

QrapA of Seven Vmis <d U  Subjects and

•2700 *.X)0

Pi
Hi 1 ^ 9 \ i

•iOD I

N
X
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\
X

Pt

• ......................

Hô ♦ Po

H)iP>

Pa
♦ .?x

Ha

Acoustic Space of Vowels in Hindi and Punjabi
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Acoustic Space of \  owels in Hindi as spoken in Delhi (Black) and as
spoken in Lucknow (Green)

Discussion
A c c o r d i n g  to o n e  s tu d y .  S a \  ithri c l .a i  ( 2 0 0 7 )  w h i c h  e x a m i n e s  B a s e  o f  

A i'iic itlc i/ion  o f  13 huiic in  Lctngiuigcw. F i  \ a l u c s  fo r  P u n ja b i  a rc  

c o n s i s t e n t l y  h i g h e r  th a n  th o s e  o f  H ind i  i n d i c a t i n g  r e l a t iv e ly  m o r e  o p e n  

a H ic u la l io n  o f  v o w e l s  in P u n jab i .  T h e  s a m e  s tu d y  a l so  s h o w s  th a t  F 2  

v a l u e s  a re  a l s o  r e h i t iv e ly  h i g h e r  t h a n  t h o s e  o f  H in d i  i n d i c a t i n g  th a t  the  

v o w e l s  o l  P u n ja b i  a re  m o r e  f ro n te d .  A n o t h e r  s t u d y  b y  the  a u th o r .  N a r a n g  

( 1 9 8 9 )  s h o w s  t h e  f o r m a n t  \ a l u e s  o f  the  s e v e n  p e r ip h e r a l  v o w e l s  o f  P u n j a b i  

fo r  a  m ix  g r o u p  o f  m a l e  a n d  f e m a le s ,  a s  b e l o w .  C l e a r l y  t h e s e  v a lu e s  are  

a l s o  h i g h e r  th a n  th o s e  o f  H in d i  a n d  P u n ja b i  a s  s p o k e n  in D e lh i .

Vowel /i/ / c l /I'f /a/ h i /o/ /u/
FI 3 1 4 .5 4 8 7 .5 6 4 2 .5 76 2 .5 5 7 0 4 7 0 4 1 4 .5

F2 2 6 8 0 .5 2 5 5 3 .5 2 0 6 5 .5 14 1 6 .25 1026 .5 9 2 7 .5 8 4 1 .5

I* N a r a n g ,  V a i s h n a  (1 9 8 9 )}

Acoustic Space
T h e  a c o u s t i c  s p a c e  a s  i n d i c a t e d  g r a p h i c a l l y  a b o v e  a p p e a r s  t o  b e  

p r a c t i c a l l y  t h e  s a m e  in c a s e  o f  t h e  v o w e l s  o f  H in d i  a n d  P u n ja b i  a s  s p o k e n  

b y  m o n o l i n g u a l  s p e a k e r s  o f  H in d i  a n d  P u n ja b i  r e s i d i n g  in D e lh i ,  a l t h o u g h
—
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t h e r e  a re  s o m e  d i f f e r e n c e s  b e t w e e n  F I  a n d  F2 v a lu e s  o f  H in d i  a n d  

Piinjabi .  T h e  t w o  p lo t s  s h o w  H in d i  v o w e l  s p a c e  o f  m o n o l i n g u a l  r e s id e n t s  

o f  D e lh i  h a s  b e e n  r e d e f in e d ,  p e r h a p s  c o v e r i n g  a  l a rg e r  s p a c e  as  c o m p a r e d  

to  t h e  co n t ro l  g r o u p  f r o m  L u c k n o w ,  b e c a u s e  o f  th e  l a n g u a g e  c o n ta c t  

s i tua t ion .  S im i l a r ly  P u n ja b i  v o w e l s  as  s p o k e n  b y  m o n o l i n g u a l  r e s id e n t s  o f  

D e lh i  m a y  h a v e  a l so  r e d e f in e d  th e i r  a c o u s t i c  s p a c e  b e c a u s e  o f  the  

l a n g u a g e  c o n ta c t  s i tu a t io n .  It is im p o r t a n t  to  n o te  tha t  all  s u b je c t s  s e l e c te d  

fo r  th e  p r e s e n t  s t u d y  c l a i m e d  to  b e  m o n o l i n g u a l s ,  a n d  ye t  th e i r  a c o u s t i c  

v o w e l  s p a c e  is v e r y  d i f f e r e n t  f r o m  th a t  o f  H in d i  s p e a k e r s  in L u c k n o w .  A 

f i j r ther  c o m p a r i s o n  o f  P u n ja b i  s p e a k e r s  in D e lh i  w i t h  m o n o l i n g u a l  

s p e a k e r s  o f  P u n ja b i  p r o v e s  th e  p o in t  tha t  th e  a c o u s t i c  s p a c e  g e ts  r e d e f in e d  

in  a  l a n g u a g e  c o n t a c t  s i tua t ion .  T h e  p r e s e n t  s t u d y  s h o w s  th a t  o n  th e  b a s i s  

o f  a  c o m p a r i s o n  o f  th e  a c o u s t i c  sp ace .  B a s e d  o n  a n  a v e r a g e  o t  15 

a r t i c u la t io n s  o f  e v e r y  v o w e l  in H in d i  a n d  15 a r t i c u l a t i o n s  o f  e v e r y  v o w e l  

in  P u n ja b i ,  o n e  c a n  o n ly  h y p o t h e s i z e  tha t  t h e  a c o u s t i c  s p a c e  o f  

m o n o l i n g u a l s  b a s e d  in a  l a n g u a g e  c o n t a c t  s i tu a t io n  g e ts  r e d e f in e d ,  

p r o b a b l y  as  a  l a rg e r  a c o u s t i c  s p a c e ,  d u e  to  a  lot  o f  e x p o s u r e  to  s e c o n d  

l a n g u a g e  s p o k e n  in t h e  a rea .  S i m i l a r  s tu d ie s  o n  H i n d i - P u n j a b i  c o n t a c t  

s i t u a t io n s  e l s e w h e re ,  as  w e l l  as  o n  o t h e r  l a n g u a g e s  in c o n ta c t  a re  n e e d e d  to  

c o n f i r m  th e s e  f in d in g s .
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N e w  Delh i ;  C e n t r e  fo r  L in g u i s t i c s ,  J N U .

Appendix: 1: List o f  words selected for the stiid>
Vowels Hindi

words
Glosses Punjabi

words
Glosses

/I/ Pipa c o n t a in e r Tija th i rd

i d Tel oil R e t s a n d

Iz l p e d a bir th p f r feet

1^1 Pap sin Pap sin

h i p ^ d h s e e d l in u s a r m y

/of lo T a a c o n t a in e r D o r th r e a d

/ u / D u d h m i lk Pura c o m p l e t e

Appendix: 2
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A v e r a g e  F I  a n d  F 2  v a lu e s  fo r  H in d i .  P u n ja b i  a n d  C o n t ro l  g ro u p .

V o w e l FI H F 2 H FI P F 2 P F l C F 2 C

/\{ 2 6 7 .4 5 2 4 8 8 .6 3 2 4 7 .3 9 2 3 9 6 .5 1 -299 .51 1 8 5 6 .2 9

/ c l 3 7 8 . 0 9 2 3 9 9 .1  1 3 8 8 .2 9 3 6 8 .4 2 - 3 8 4 . 5 6 1 6 5 3 .9 4
k ! 6 4 5 .6 7 1 8 2 0 .5 6 6 3 5 . 8 4 1780.81 - 5 7 8 . 7 7 - 9 8 3 . 7 7
/a / 6 7 6 .8 6 1 4 8 .8 6 6 9 0 .6 8 1 143 .26 - 7 0 8 .0 2 -402 .1  1

~ f T 9 3 . 4 970 .01 5 9 4 .9 5 9 6 4 .3 3 -5 5 5 .0 5 - 4 1 1 . 6 7
lo f 3 8 3 . 5 0 9 7 8 . 0 4 36 7 .6 1 911 .01 - 3 7 7 .6 6 - 4 2 7 .1 3
lu ! 265 .21 7 5 5 .6 5 2 6 5 . 0 0 7 2 8 .8 7 -3 4 9 .4 5 - 4 0 8 . 3 7

□ □ □
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