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l. Scope
Luo is a Nilotie language spoken prineipally in Western Kenya.

It combines a rich and complex tonal system with an egually rich
and complex intonational system. In this paper we can do no
more then give bare mention to those aspects of tone, stress and
intonation which are not relevant to downstep and downdrift. For
g full analysis of Luc phonology and tonclogy the reader is
referred to Tucker (forthcoming). The terminology presented here
iz alszo due to: Tucker and is diseussed in greater detail in Tucker
(forthecoming).

In this paper we discuss in detail & new type of downdrift
which operates in Luo mlong with other well-known tonal and
intonational processes. Our auditory analysis has been supplemented
by two kinds of instrumental data: tonometer readings (University
of London) and pitchmeter readings (University of Toronto). As
the former are presented in Tucker (forthcoming) we utilize here
only the pitchmeter readings. Over four hundred words, phrases
and sentences form the corpus for our report here, but the corpus
is gpen-ended in that we are continually sdding te it. On the
basis of the instrumentsl evidence we will suggest an analysis
of the interrelationships of the waricus phenomena comprised under
the headlings of downstep and downdrift.!

2. Definitions and notational convertions

In Tucker and Mpaayei (1955:170) downdrift was defined as
"the gradual sinking of the voice as the sentence proceeds."
An explanation of this definition immediately followed and
characterized the context in which downdrift oecurs in Massai:
"A safe rule to follow is: when a low tone occurs after & high
tone, all subsequent high tones will be in a lower key." Down-
step was characterized in the following way: "Normally two or
more consecutive high tones have the same pitch... There are
cccasions, however, when a high tone, even when immedistely
following another high tone, is depressed, and mey be said to
'step down' to mid"™ (1955:172).

o
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In the present paper we wish to revise these definitions
slightly in order to make provision for the new type of downdrift
found in Luo. The kind of downdrift found in M=sasai will be called
explicit downstep. Further types of downstep and downdrift are
characterized below (sections 5 and 6).

A modified form of the Westermsann system is used for tone-
marking (a stands for any vowsl): & (high), a (downstep), 3 (high
felling), a (i.e., unmarked, lcw],_é_{risingjl 3 (low falling).

Stressed syllables (usually stem syllablesj-are proncunced
with lengthening unless CV in word final position. This lengthening
is indicated in transeription with a raised dot. Normally stress
is greatly reduced in non-terminal position in an intonation group.

Pitchmeter readings are given in Herz (rounded to the nearest
Hz ). Initial voired consonants have a pronounced depressing effect
on pitch, and such pitch readings are distinguished by giving the
appropriate consconant symbol in brackets following the piteh number.
A discussion of the pitch perturbations caused by adjacent consconants
is given in Léon and Martin (1972).°
3. A brief comparative overview )

In many East African languages which we have studied, sequences
of continucus high tones are of constant piteh. It would also appear
(Schaehter 1969) that many West African languages are of similar
type. We give examples for Maasal and Kandi-Kipslgis:

(1) Masasai embil 1615 'piercing’
(2) Kipsigis ké-cl-rék Tsheep!
{3) Nandi Awé ndT- 'I'm going!

In Nandi, low tone segquences are alsc of constant piteh:

(4) NWandi ka-ro-n "morning’
(5) Nandi lagat ‘evening'

In Kipsigis in a series of low topmes (which conclude an utter-
ancée or constitute an utterance), the final low tone is lowered
gelightly:

(6] Kipsigis lanat layening'

In Luc in s series of contiguous tones of the same type (high
or low), pitch falls steadily throughout the utterance:

{7y Luo sigd-na Tatory!
{8) Luo rawe ra "hoy!
(9) Luo pi-1a 'ochre!
{10) Lueo pa*la Tknife!
(133 © Ene m&en 'women'

It is towards a specification of the nature and scope of this
phenomerion in Luo that our paper is directed.
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. Tonal processes
(The following discussion is of necessity highly incomplete.)

k.1. High tone spreading (this term is from Hyman and Schuh 1973).
A high tone raises a following low tone:

(12) rin® 'meat' + be'r 'good' rind b&€'r 'meat
is good'

.2, Rising tone simplification. A rising tone becomes a low tone
before a following sylleble which is itself raised if it is low:

(13) 3*k 'not' + andyo 'I know' ok &né-yo 'I don't
know!

(14) s3 ‘'watch' + m8b€-r 'which is good' sa m8b€:r
'wateh which is good'

As a rising tone is readily analysed as a sequence of L + H, rising
tone simplification is simply a case of high tone spreading.

4.3. Falling tone simplification. Basically a falling tone on a
non-stressed (short) vowel commutes to a high tone, but there are
three distincet subprocesses:

I. A falling tone plus a high or high falling tone commutes
to a high tone plus a downstep (implicit downstep):

(15) 1&-k5 'girl' + m5:r5 'some' ndk5 md-r3 'some girl'

II. A falling tone which is preceded by a high tone commutes
to a high tone, and & following low tone is heard as a low falling
tone. Monosyllabic CV stems must be analysed as CV™ (H + F) although
they are phonetically CV (H + L):

(16) |& 'animal' + be-r 'good' 1€ b2+r 'the animal is
good'

(17) pé-k3 'girl' + be*r 'good' p8k5 b2:'r 'the girl is
good"'

III. Elsewhere a falling tone followed by a low tone commutes
to a high tone without altering the following low:

(18) rawe:ré 'boys' + be*yo 'good' raweré be-yo 'the
boys ere good'

5. Downstep
5.1. Explicit downstep. A low following a high tone results in &

change of 'key' with the new 'key' being lower than the former 'key'.
All subsequent high or falling tones will be in this lower key. A
high falling tone also results in a new key for following tones and
hence may be analysed as a sequence of High + Low.

(19) gf nt k€85 md'n,... 'this thing affects women,...'
166 128 1k2 103-117
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This example also contains an instance of implicit downstep:
KEBS mben.

(20) mdn SwiLt> n8ngd m5rd o°- k5
155 128 133 135 128-105 110-108 'the women
have thrown the other cloth away'

5.2, Implicit downstep. As noted above (L.3) the commutation of
a Talling tone in non-final position to & high tone also entails
the lowering of a following high or falling tone. Note that the
degree of lowering is exactly the same as when an intervening low
is present (explicit downstep). Evidently explicit and implicit
downstep may be considered to be the same process from a phonetic
point of view.

(21) yi 106ngd md-n
122 136-51 129-112 'the people are calling the
women' (1G6°ngd 'are calling')
(22) pa- 6f ké-16 pdkd mdr5 pi-p
122 160 148 137 132-26 110-101 'the child is
putting the other gourd down' (paél 'child’',
kétd 'is putting', p5+k3 'gourd', m5:r3 ‘other',
pt+n ‘down')

5.3. Grammatical downstep. High tones in a number of grammatically
defined contexts are lowered (downstepped) following high tones:
(a) The high tone stem of verbs in the Imperfect Aspect:

(23) wh-nlnd% ka ‘we sleep here' (n{-nd3
15 130 125 113-103 'sleep')

(b) The suffix of the verb in Qualitative forms:

(2h) bf-1d 'to do tasting or dipping'
110(b) 135 110
(e5) na-6f bl: - rd 'the child is coming'

115 143 135 110

Thies example also contains an instance of implieit downstep: nadt
+ bi-rd padl bl-rd

5.4, Lexical downstep. Many words contain built-in (unpredictable)
downstep (see Fromkin 1972 for a general discussion of this
phencmenon ) :

(26) nfg- - 13

125-138 115-108 "python'
(27) ndé- - dé
113(nd)138 118-110 'purse’

It is cleaer that 5.1-4 all embrace the same phenomenon from &
phonetic standpoint.
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6. Downdrift

The essential characteristics of downdrift are that it is (1) a
gentle pitech fall, i.e., the rate of fall is much less than with a
falling tone, (2) a constant fall, i.e., the rate of fall remsins
constant, again unlike & falling tone or the transition between two
tones in the absence of downdrift, (3) & continuous fall (conson-
antal environment permitting, i.e., a fall which operates within
syllables and across syllables (and words) in essentially the same
fashion. In Luo under certain conditions downdrift operates
unimpeded, while in others its operation is attenuated or suspended.
We note, however, that unlike Hausa (Schachter 1965, cited in
Hombert 197k), downdrift operates both in declarative and inter-
rogative utterances. Interrogatives in Luo are characterized by
an initial placement of pitch whiech is much higher than with
decl§rative utterances (some data on this is presented in Creider
1975). :

6.1. Unimpeded downdrift.

(a) of low tones

A sequence of low tones (including utterances of a single
syllable) is affected by downdrift. In addition low tones preceding
& high falling tone on & non-stem syllable are subject to downdrift.

(28) puvB 'wealth in cattle'
118-103

(29) pa‘la 'knife!
110-95

(30) pe 'hailstone'
123-98

(31) gwe* - n>o 'chicken'
105(g)115-90

(32) kie*wo 'to paint, paddle'
120-95

(33) ra-we* - ra "boy!
113 113-103 95

(34) pala be-r 'the knife is good'
125 - 93

(35) 4l oke - lo pa‘la 'the people have brought a

133 128-120 115-103 knife!
(36) ryg - 8 onend rawe*ra 'the chief has seen the boy'
128(r)133-125 125~ 98 ‘

(b) of high tones

Similarly any sequence of high tones (including utterances of
a single syllable) ending in a high tone or (on a non-stem syllable)
a high falling tone is subject to downdrift.

(37) md-n ‘women'
138-123
(38) qlé*n 'chickens'

121-112


http:121-J.12

130

(39) si '‘puliet’
139-125

(ko) a - gg- -IG 'pot!
118 130-123-115

(41) mdn nlgl ndlé m5+kS 'the women have some wire'
135 = 103 (continuous fall)

(42) 4 nt-gt s{ 'the people have a pullet'
118 123 118 113 :

(43) pfp nfgl 18 'the country has game'
125 113-110

6.2. Attenuated downdrift

(a) of low tones

Downdrift of low tones is partially or completely suspended by
a following high or (stem syllables only) high falling tone. Under
certain conditions upsweep is found also (see below section T).

(LL)  ruo® 2-ne- no s1 'the chief has seen the
125 123 120 123-110 130-118 pullet!
(45) 41 o-ke - lo pa~- la md-bE-r
133 125 123 123 118 125 125 130-113 'the people
have brought a good knife'

(b) of high tones

If a high tone sequence ends in 8 low tone, & downstepped high
tone or a high falling tone (stem syllables only), downdrift may be
wholly or partially halted. Again upsweep is sometimes found.

(L6) pa-13 bE-r 'ochre is good’
138 140 135-110
(47) pin nigl 18 ma-056°8 'the country has much
140 140 140-153 135 110-105 game '
(48) wi-wdé pbdk d -~ wi-l* 'we have not forgotten'
128 140 145 150 112-107 (1it. our heads have
not yet been twisted)

T. Upsweep
A very interesting intonational phenomenon in Luo is that of

upsweep——a relatively rapid rise in pitch which may extend over
several syllables., A partial and incomplete generalization which
may be made is that upsweep occurs in those environments in which
downdrift is attenuated. Upsweep is not an inverse of downdrift,
however. It is a more localized phenomenon, being most noticeable
in the syllable immediately preceding a tonal change. Thus it is
regularly found within single words of the H + D, H + L, H + F
(where the F is on a stem syllsble), L + H, L + F (where the F is
on a stem syllable).

(b9) ndé-- dd "purse!
125-145 108
(s0) p€: - nd "that hail'

143-150 150-103
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(51) ngG'r - mé ‘pig'
128-140 100

(52) gf -  mie-| 'they have danced'
135-150 158-100

(53) r - i = nb bE+r "the meat is good'

113(r) 124-132-1L45 155-105

Upsweep is also found in longer seguences where the conditioning
tone is in & following word. Even here, however, it rarely extends
more than a few syllables back from the conditioning syllable.

(54) or ké-16 glé-n 'the brother-in-law brings
123-130 140-148 118-113 chickens'

(55) 4i n€ - n5 Ii*m 'the people see the grass'
113(3)125 135 145 100

(56) bf- -c B8 'the baboon is very

m
95(b)138-155 138-140 130-97.5 cruel’

8. Discussion

A recent paper by Hombert (19T4) constitutes the point of
departure for our discussion of downstep and downdrift in Luo. We
would like to acknowledge the stimulation of this paper, and also
to indicate that we are in complete agreement with Hombert's
principle thesis that tone (i.e., lexical and grammatical tone)
and downdrift interasct with one another in important ways.

Hombert proposes an ingenious perceptual explanation for the
occurrence of downdrift over consecutive high tones: such downdrift
is found just in those languages where there is no mid tone or
downstepped high to create a perceptual confusion in that position.
We see immediately that Luo iz a language which at first examination
appears to be a counter-example to Hombert's hypothesis since in
Luo downstepped high tones are of frequent occurrence. However,
closer examination shows that since seguences of high followed by
D are characterized by upsweep, the need to avoid the fall (due to
downdrift) of consecutive high tones is obviated. That is, upsweep
may be seen to be an alternative to suspension of downdrift which
is available to languages with downstep (and perhaps mid tones).

In our discussion of downdrift and downstep in Luo we have
differed with Hombert in one important terminological respect: for
Hombert downdrift is "the lowering of like tones (consecutive or
not) (197h:172),"™ Throughout this paper we have been careful to
distinguish downdrift from (explicit) downstep. At this point we
may summarize our reasons for so doing. While downdrift and down-
step are both intonational phenomena in the sense of operating
across word boundaries (Lehiste 1970:54) we feel that downstep is
more nearly a tonal process than downdrift (which is purely
intonational) and that in sum there are sufficient differences
between the two processes to warrant their being distinguished
terminologically. Some of the differences which have led us to
this coneclusion are the following:

(1) Explicit downstep is readily convertible, via sound change,
into grammatically significant downstep. We have no evidence that
suggests that downdrift may be similarly 'grammaticized'.
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(2) The domain of downdrift is both greater and smaller than
that of downstep in the sense that downdrift operates within a
single syllable and across stretches of many syllables. The
cperation of downstep is always specifiable in terms of an inter-
action between two adjacent syllables.

(3) Although we are not able at this point to provide
instrumental evidence for our conjecture, it seems to us that the
notion of a ‘'change of key' in downstep is a valid one and that
tonal relationships are preserved unaltered after a change of key.
Downdrift is inherently ‘'atonal' and neither produces a change of
key or is localizable in & key. (In partial support for this claim
we may note that Luo speakers are readily able to assign tonie sol-
fa values to Luo utterances (including instances of explicit down-
step), but cannot handle downdrift in this fashion.)

(4) It is possible to see downstep (including explicit down-
step) operating when the operation of downdrift is suspended.
Examples:

(57) o-m&k(o) alGrG kdré nt 'he has just caught a
gquail’

(here the final word suspends downdrift on koro but does not
prevent downstep from operating).

(5) Most importantly, downdrift and downstep are not in
complimentary distribution: it is readily possible to see downdrift
superimposed on downstep. Examples:

(58) rawer(a) omak(o) alfrl kd-ré 'the boy has caught
& quail now'

(with both downstep and downdrift on the final word)

(59) wipd wésr 'the bird sings'
(downstep and downdrift)

(60) wipd wér aht-na 'the bird sings much'

(downstep, both explicit and implicit; downdrift only on last word).

9. Summary

In this paper we have tried to sccomplish three objectives:
(1) present a relatively thorough documentation of the operation of
a type of downdrift which is not widely known. (2) report on the
existence of a new intonational phenomencn, upsweep. (3) present
a terminology which is geared to the regquirements of Luo, but which
may readily be utilized with other tonal languages. In connection
with this we have tried to show how phonetic data support our
terminological suggestions.

We believe that in Luo downdrift and downstep (as we have
defined them) are integrated parts of an intonational system. We
would, however, suggest that it will be more profitable, in the
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gearch for cross-language explanations of these phenomena, to
censider the pessibility that the two phenomena will have explana-
ticns which differ in at least some important respects.

Footnotes

IThe Luo utterances analysed with the pitchmeter were first
recorded on a Nagra 4.2 and then fed into the pitchmeter. The
pitchmeter output is recorded on light-zensitive paper and numeriecal
readings may be obtained from this paper output. The acecuracy of
the pitchmeter is about one per cent. At 100 Hz (which is
appro¥imately the base line of the Luo speaker who was recorded)
this smounts to 1 Hz. Most of the piteh phenomens we discuss are
spread out over a range of at least 10 Hz. The operation of the
pitchmeter is discussed in Lfon and Martin (1972). We would like
to thank Professors Léon and Martin for their kindness in allowing
us to use the pitechmeter, and alsce to thank Professor Malcah Yaeger
for her persistence in encouraging us to use it.

2Explana‘til}n of non-tonal notation: 6 and & are dental
explosives; the cedilla is unsed to mark inherently closze vowels.
The guality of such vowels is in some instances quite distinct from
that of vowels which are close due to vowel harmony processes.
Compare 8g-gl 'your cattle', &6:gl 'your mouth' (dg9-k 'ecattle',
85k 'mouth); kelG-rd "bring (pl.)!', kel(-rl 'plant apart (pl.)!
(ke*lo "to bring', ke*lo 'to plant apart').

Tone is highly funetional in ITuo both grammatically and
lexically. Minimal pairs abound: kK]-¢ 'erphan', ki-c 'bes';
3Eﬁ n 1Ihell‘, aldsn 'black ant'; ke-ndo 'hearthstone'!, ke-ndd

ain', ké*ndé "marriage'; amd:so (]) 'I grested (the people)’
mg s6{J1) 'l am greeting (the people)'; &md-sd 'I am greeting',
ety
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