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A COMPARATIVE STUDY OF DECLARATIVE INTONATION
IN AMERICAN ENGLISH AND SPANISH

University of Colorado

In order to discover the true characteris-

usce schematic notations, such as dots and
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tic contours of intonation in a g,ncn lan-

wd guage, one must obscrve specch in its most
natural state, as it exisls in conversation or
as it is recorded from the platform in ex-
temporancous expression. The Spanish ma-
terial which will be used here is part of an
interview with Diego Rivera (DR) on the
subject of El papel social del artista, re-
corded by Caedman Records, TC 1065,
We are assured that, from the moment
Rivera's daughter asked the first question,
the speaker forgot notcs and microphone
and spoke frecly. Within the body of the
conversation one finds efforts and hesita-
tions which assure us of its urailected dic-
tion.

To get something appreaching the na-
turalness of cur Spanish material we looked
for a recording of American speech, simi-
larly presented without notes, and found
it in a series of extemporancous lecturcs
given by the anthropologist Margaret Mead
(MM) entitled Stripped Universals for a
Worldwide Culture. Her delivery re-
sembles that of DR in the number and
Frequency of the hesitations, in the occa-
sional groping for the right word, typical
of spontaneous speech.

In both samples of specch we attempted
to determine:

t'L a. the distinction » in meaning supported
by intonation,

~3 b. to what extent these distinctions are

©o similar in the two languages or are em-
ployed to the same degree,

~= ¢ in what manner intonation is mate-
rialized for these distinctions: through

owhat melodic curves, by what frequency
contours, '

_' In presenting the contours, we do not

dashes, but the actual curve of mmoment-to-
moment [requency variations extracted
clectronically at the price of infinite time
and patience. Our purpose is practical as
well as scientific: we hope to help the
student not merely to make himself under-
stood, but to approach a native pronuncia-
tion.

We limit our investigation to unempha-
tic declarative intonation in its basic con-
trastive forms: the expression of finality
and the expression of continuation.

First, a word about our technique of
analysis. We made, from the fiveminute
recording of each of the languages, two
types of spectrograms, both of them with
a narrow filtering that reveals the harmonic
structure of the formants, One type, at a
scale of 2000 cycles per inch, makes it
possible to read the Formants and thus to
segment (divide into consonants and vow-
els) preciscly. The other type, made at a
scale of 200 cycles per inch, shows only a
few of the low harmonics, but these ave
amplified ten times in order to make the
risc and fall of the melodic line more
apparent. The picture of the variations in
fundamental frequency (which corres-
ponds to the fall and rise of the voice and
generally reflects the subjective impression
of intonation contours) can be observed
and studied directly on the two types of
spectrograms: on the 200 scale by follow-
ing the movement of the first (Fundamen-
tal) or of the second harmoric; on the
2000 scale, by following the movement of
a high harmonic such us the tenth, With
our cye on the harmonic movements in the
spectrograms, we listened to our recording
of the speakers, syllable by svllable, at both
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normal and reduced speed, and noted what,
in the intonation curves, corresponded to
distinctive impressions by cui. Dy this tech-
nique of spectrographic unalvsis, we hope
to add substantial aud valuable knowledge
to the alrcady impiessive work done in the
field of Spanish and comparative Spanish-
English studies in intonation by Tomés
Navarro and several American linzuists
such as Bolinger, Bowen, Stockwell, Silva-
Fuenzalida and Céirdenas. Our objective
results generally confirm the subjective no-
tions on which those linguists agree, but
they provide, in addiidon:

a. the statistical element which indicates
the amount of lecway that exists within an
acceptable pronunciation, and

b. the detailed shape of actual contours
whicli is needed to complement the sche-
matic or numenrical notations that are com-
monly used.

Figures 1 and 2 present frequency
variations taken from the spectrearams for
sentences by DR and MM. (For practical
purposes, the time scale is approximate.)
The two hodzontal lines designate the
limits of an octave for MM, and the limits
of nearly an octave and a half for DR. We
note that although the Spanish speaker has
the wider pitch-range, both speakers have
approximately the same lower limit. The
coincidence of the lower limit is to be
attributed more to MM’s unusually low
voice for a woman than to DR’s high pitch
for a man. This fact creates rather favor-
able conditions for comparison in spite of
our two subjects being a man und a wo-
man. In the following discussion we shall
make frequent reference to these fgures.
Small letters, such as a-3, will refer to the
Spanish text (Figure 1); capital letters,
such as A-3, to the American text ( Figure
2). IF we occasionally use the terms Span-
ish intonation, American iutonation in the
course of this study, it is because com-
parison with numerous other informants
has led us to believe that our two subjects
have intonation contours that are sufficient-

3 WBITUAT SATRAT AU gl f e T LR e = s

Iy typical of their respective tongues to
justily the extrapolation.

1. Continnation in general

Belore examining particular cases of con-
tinuation, let us compure Spanish and
Amcrican continuation patterns in general
and as a whole, as they exist for our two
subjects,

The outstanding diflerence in the man-
ner of expressing continuation bears on the
last. stressed syllable of sense-groups: for
DR, the major portion of the last stressed
syllable is generally rising (a-2, a-3, b-1),
and the subjective impression it causes is
predominantly one of ascent; for MM, the
major portion of the Tast stressed syllables
is generally falling (A-1, A2, A-3, B-1),
and the subjective impression it causes is
substantially one of descent,

Statistically, the predominance of ascent
in Spanish continuation and of escent in
American continuation is confirmed. Out
ol 139 continuation groups of DR 92 show
a long rise on the tast stressed syllable fol-
lowed by a short high plateau which may
be on the stressed svllable itself (a-2, a-7,
b-3) or on a subscquent unstressed syllable
(a-3, b-1, a-12); 22 show a long rise fol-
lowed by a short fall which may also be
cither on the high end of the stressed syl-
lable itself (2-10) or on subscquent high
unstressed syllables (b2, a-15); and only
25 show u rise that is shorter than or equal
to the following descent (a-8, 2-9). Out of
207 continuation groups ot MM, 145 show
a long descent most often somewhat in the
shape of an inclined tilde or a sloping re-
versed-S (B-1, A4, A7, A8); 40 with a
similar long descent followed by short ris-
ing hook (A-1, A2, A-10, B-3); and only
22 show a rise, often slightly in S-shape
(B-2, A-19). The end of the tilde or the
rising hook can naturally be on a subse-
quent unstressed syllable if there is one
(A2, B-3) as well as on the stressed sylla-
ble itself (A-1, A-7, B-4).

In addition to the difference in direc-
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tion, there is one in the detailed shape of
the continnation pattern. For DR the typi-
cal shape is simple. It generaily consists of
two portions only: a swift risc plus a pla-
teau or a descent—only one change of
dircction and a sharp one at that. For MM
it is more complex. The tilde as well as
the S generally show at least two changes
in direction and the bends are quite gentle,

Cases like those of the series of #-8, a9,
a-10, which are noticeable for having very
pronounced descending portions in the
continuation pattern are included in our
statistics, but it is clear that thev do not
represent the norm, are not free from spe-
cial implication. Here in a-8 through a-10,
the sudden change in intonation contour
for continuation is used by DR to recap-
ture the attention of the listener for a new
and important idea. It does express con-
tinuation, but with special emphasis. The
norm for the expression of continuation is
morc likely to be in a series like a-1, 2, 3,
4, 5, 6, b-1, where a long sharp, direct ris»
is regularly followed by a high plateau.

The lack of rising intonation to express
continuation in American English is well
confirmed by previous studies. Kenneth
Pike (The Imonation of American Eng-
lish, Ann Arbor, 1948, p. 155) presents the
following statistics for continuation in
several passages of conversational prose:
descending contours: 206, fallingrising
contours: 77, level contours: 163, rising
contours: 47, with tising patterns consti-
tuting only 9.6 per cent of the total con-
tours. Milton Cowan (Pitch and Intensity
Characteristics of Stage Speech, Jowa City,
1938, p. 63) summarizes voluminous sta-
tistics in this manner: “ . . 63 per cent of
all phrases ended with falling inflection, 12
per cent with a rising inflection, and 25
per cent with a level intonation.”

Thus in general, we find two basic
points of contrast in & comparison of Span-
ish and American continuation: that of
general direction—mainly rising for Span-
ish, mainly falling for American, and the

shape that these directions take—a simple
movement for Spanish, a complex one for
American.

2. Two Foruis of Continuation

Continuation can take two distinctive
forms in Spanish. In a sentence of three
groups, Tomas Navarro (Entonacisn es-
pefiols, New Yok, 1948, p. 56) shows a
contrast in intonation which is corrclated
with a change in meaning. Here are the
two divisions he proposcs.

1 2
e B A
El general se nmiestra emocionado
3 4
A A
[ N D Y )
como un muchacho ingenuof /ante su monumento.
1 2
f_A'ﬁ A
r R Y
El general se muestra emocionado [/
3 4
A A

r T N
como un muchacho ingentio ante su montmeni .

By dividing the sentence after ingenuo,
group 3 will have type B intonation (ma-
jor continuation), which contrasts with
type A intonation (minor continuation) in
groups 1 and 2. (B often rises higher than
A, but may be distinguished by other fac-
tors which we shall mention later.) By
dividing the sentence afier emocionado,
group 2 has B intonation, while groups 1
and 3 have A intonation. This difference
betwween A and B is distinctive since it
changes the meaning of the sentence—
when the word ingenno has B intonation,
the general is standing .in front of the
monument; when the word emocioniado
has B intonation, he is not. Thus the role
of B intonaticn is to delimit the major
parts of a sentence, to add clarity to ex-
pression. Often it groups severa! thoughts
into a more complete, larger idea. Thic is
done regularly and clearly by DR. Five
examples of the type B continuation can
be obscrved in Figure 1, including the
following one:

“De manera que (a-1) aquella sociedad (a-2)
de cazadores ?a-S) migratorios (a-4) que cami-
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naron (a-5) rlccdc el yulo sur (a-6) a casi el
polo norte (b-1) .

B intonation on Lhc word norte indicates
that this is a major division in the sentence
and that the seven smell groups from a-1
through b-1 wnite to furm a single large
sensc-unit.

Out of 139 units of continuation by DR,
we identify 31 D continuation  groups
which arc casily confirmed both by car and
by visual examination of the spectrograms.
Morcover, they occupy a logical position
in the sentence to fullill their role of major
continuation.

3. Realization of the contrast A/B: minor
conlinnation, major continitation.

A specitographic comparison of all the
B continuation countours with all the A
continuation contours of DR permits the
differences to be separated into four fea-
tures.

a. The B contowrs always vise through-
out the major portion of the last “stressed
svilable :xgg(fomcmte” of the sense-group,
(b1, 2 2, 3, ). (By “apglomerate” we mean
the stressed syllable plus the subsequent
unstressed ones if any.) The A cortours
have a few exceptions: 25 out of 108, (a-8,
9, 10). In these exceptions the A/B con-
trast is obvious: A shows 2 predominance
of descent; B shows a predominance ol
ascent. Compare a-8, 9, 10 with h-2.

b. The ascending stope is on the average
sh'lrpcr (closer to the vertical) for B than
for vising A. Compare the slopes of b-1, 2,
3, 4 mth those of a-2 through a-6.

c. In the majority of cases, B continua-
tion riscs visioly higher than the A con-
tinuations that immediately precede it.
Compare a-12, 13 with b-3. Compare also
a-8, 9, 10 with b-2."

d. At times, however, the B ascent does
not actually reach a higher frequency than
the preceding A ascents. And vet the sub-
jective impression is that it does. b1 for
instance is not higher than a-6, vet it is
identified as if it were. Tt must be, then,

that our perception is associated with an-
other factor, This factor might well be the
range of the [requencyrise, since B has, on
the av m“c‘ a grcater range than A, As in
the case of b-1 compared with a-6, the
voice drops Joaver before rising for B con-
tinuation than lor A continuation.

For NN, it appears that this contrast is
made less reqularl and less clearly than
for DR In the speech of many Amcricans
it probubly does not function at all. Never-
theless, definite sions of its existence in the
lecture by MM wveere found. Taving identi-
fied, in 207 continuation gronips, 38 which
wonld require form B to unite short groups
logically tozether, we were able to identify
them by ear. Morcover, we lound that, on
spectrograms, the 38 B are distinguished
from the 169 A by several subtle yet visible
features:

a. The proportion of rising contours is
aveater for Br 10 out of 38 B—on Fig. 2,
we find for (*\mm‘c one rising B (B 7) vs.
fhree falling B’s (B-1, 3, 4): as opposed to

‘2 out of 169 A—on Fig. 2, we find no
rising A as opposed to 20 Falling As,

b. The praportion of rising hinoks after
fafling pitch is greater for B: 14 out of 38
B, as (\} nm’cd to 26 out of 169 A, (B-3 vs,
B-1, 4 A-1, 2, 10 vs. 17 others).

¢. When continuation has a descending
form (14 cut of 38 B, 131 out of 169 A),
on the averace it is more abruptly falling
for B than for the preceding A, (compare

3 with B-1, A-11 with B-3).

To summarize, for DR, the A/B con-
trast of continuation is either an obvious
one of falling versus rising (the exception),
or a more subtle one between two rising
contours (the norm). In the latter case, B
is distinguished from A by its sharper rise,
and/or its hicher rise, and/or its greater
range of rise. For MM, when the A/B
contrast of continuation is made percepti-
ble, it is realized by stressing the B des-
cents as well as the B ascents, or by a more
frequent use of the rising hook after des—
cent for B,

ST o N
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4. Finadlity (C)

As would be expeeted, finality is identi-
fied by a descent in pitch in both lan-
guages. 'Fhe 23 sentence terminals of NM
as well as the 20 of DR, show this clearly.
Moreover, the wmajor descent for” hoth
speakers takes piace within the lust stressed
agglomerate of the semtence. owever,
beyond these generalizations, differences in
detail are quite apparent, and can be hest
descrihed in four steps.

a. The most striking difference between
Spanish and American expressions of fin-
ality in sentence terminals lies in the rela-
tion between the final stressed svllable and
the preceding unstressed sylluble, For MM,
the unstressed syllable that prececes the
sentencefinal stress is vsually low and
fatling, such as it is before all other sense-
group fnal stresses, (C-1, C2). For DR,
the unstressed syllable that precedes the
final stress is regularly hich and flat in a
manner that incscapably announces the
sharp fall of the final stressed syllable that
follows, (c1, 2, 3, 4, 5).

b. The final stressed svllable itsclf is
quite different for our two subjects. Tor
MM it usually rises before falling, as in
wolves (C-2) For DR, there is seldom any
rise before the descent; the fall usually
proceeds from the very onsct of the stressed
svllable (c-1, 2, 3, 4, 3). at or near the
frequency of the preceding unstressed sylla-
ble. A

¢. The manner of descent is more lei-
surely and winding by MM than by DR.
The shape of MM’s contour usually re-
calls that of a tilde with its two chanaes
of direction, but the concave ending is less
pronounced than for continuation (C-1,
C-2). If unstressed syllables follow, they
usually complement the concave ending
in a downward slope. (There are no ex-
amples of this on Fig. 2, all C endings
being monosyllabic.) For DR the descent
is neither Ieisurely nor winding, but abrupt
and divect. Its shape approaches that of a
straight line =with no pronounced change

of dircetion. If unstressed syllsbles follow,
they usually furm a very low plateau at the
frequency Jevel reached by the sharp des-
cent of the stressed sv]hb]c, (e, 2, 3, 4).

d. The tempo of the down s}opc in the
sentence-fimal stressed syllable was mea-
sured. On the average DIV descends 9.18
sermiwenes per .1 sccond, MM 5.76 scmi-
tones only.

In short, we find that both the form and
manner of the pitch contour for finality in
the two liguages are different. On the
stroessed sy]lablg, Americun vises, then de-
scends slowly; Spanish, without having
risen, descends abruptly, The preceding
unstressed syllables in American are lower
than the final stressed oncs and of approxi-
mately the same level as the other unstress-
cd syllables of the sentence, whereas Spon-
ish unstressed syllables in the sume position
retain relatively  high pitch which an-
nounces the descent for finality. Possible
unstressed svllables after the final stress in
Amecrican are usual]’\' mcorporated into the
graduat descent of finality much more than
in Spaaish where the unstressed syllables
are nc1rJ\ fevel at a low frequency.

5. AB/C controst: continuation /{inality

The contrast  continuation/finality is
quite sharp in Spanish for, in the great
majority of cascs, predominantly rising
continuation opposes predominantly falling
finality (a-13, b-3 vs, ¢-3). In addition, the
rising continuation of the stressed syllable
is prnccded by a low unstressed svllable
whereas the falling finality of the stressed
svllable is preceded by a high unstressed
syllable. In the few cases where falling
continuation opposes falling finality, the
contrast is nonctheless clear, for falling
continuation is preceded by a low pitch
(a-8, 9, 10) wherees the falling finality is
preceded by a high pitch (e-3, 4, 5). Be-
sides, the descent is much smaller for fall-
ing continuation than for falling finality.

This contrast is mot so clear for our
American informant. As we have seen in
the speech of MM. the great majority of
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continuation contours in American show
a falling pattern, This descent is ofen
severe enough to approximate the .
tence-final descent. This AB,C contrast
for American is thus between two degrees
of descent and can be quite ambiguous (A-
I, B-1 vs. C-1).

Conclusion aud Summary i

A detailed spectrographic analysis of )
lectures, chosen for their realistic natural-
ness, has permitted us to present grraphi-
cally and describe, for a Spanish suhject
(DR) and for an American subjuct (ATAD,
the patterns of thrce types of intonation
within the declarative sentence: minor
continuation (A), majar continuation B
and sentence-final intonation @), com-
prising two contrasts, A/B—minor con-
tinuation/major continuation, and AB/C
—continuation/finality.

Briefly, we can state that continuation is
substantially rising in Spanish and pre-
dominautly falling in American LEnglish,
Figure 3 presents in schematized forny the
differences in contour. Spanish contizua-
tion typically rises on the last stressed syl-
lable of the sersc-group. This risc js pre-
ceded by a low and flat unstressed svilable
and followed by a high plateou whicly is
continued by subsequent unsteessed sylla-
bles (if any). American continuation typi-
cally shows the last stressed syllable of a
sense-group rising bricfly before a long fall
which ends in a short rising hook or a
suggestion of one. The shape is typically
that of a tilde. This tilde is preceded by a
fow and falling unstressed syllable, aud
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Figure 1. Examples of [requency variation con tours from recording by Diego Rivera.
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We don't know for certain whether human beings would even walk,
G3,196
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-1 A-2

llx-3

G2,98

upright it they were left to themselves with notcdy to tell them

~
-.\\\ - - -~ — N~ D~ = o
B-1 Aed 425

they should. And, but, we're not able tn perform any very good

-
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C-1 A6 A=
ezperiments along these lines bvecause the only suprested exgperiments

\\ N \,J\\ \_/\\/\\\_’\/_

A-8 B-2 A=9 £A-10

are the so-called "wolf children" in India +ho have now been pretty
— ~ N0 7 \f\\/\/\/\\,_&\\

A1l B3 £=1l2

well debunkt and wno are believed to be miseradble, disturbed,

T — -~ //‘
-’ ~— \\, N

A-13 A-14 A=15 a~]b

—

defective children who run away from home and are reidentified

T
N N L ~
E-1T iz 18

a few days later as having lived their lives with wolves.

A-19 A-20 TP

Figure 2, Examples of frequency variation contours from recording by Margaret Mead.
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MINOR CONTINUATION MAJOR CONTINUATION FINALITY
’ A B Cc
SEANISH / /
N
Obreros de Burgos salian,
A B Cc
AMERICAN /\ h /\ N /\\
. .
N/ ~
The workmen from Boston vere leaving.

Figure 3. Schematic representation of the most typical frequency variation contours emphasizing

ifferences between Spanish and American declaralive intonation. Three-syllable sense  groups
with accent on the middle syllable frequently occur in both languages and are used here for illus-
tration.




