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thus satisfying them
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ABSTRACT OF THE THESIS

A study in phonemic universals - especially concerning

fricatives and stops

by

Jonas N. A. Nartey
Master of Arts in Linguistics
University of California, Los Angeles, 1979

Professor Peter Ladefoged, Chairman

This thesis attempts to formulate certain assumptions about phonemic
universals - especially those sounds referred to in phonological theory
as true consonants. The phonemic inventories of 317 of the world's
languages chosen on a genetic basis, are analyzed for universal ten-
dencies in phonemic distributiom.

This thesis consists of five chapters. The first chapter very briefly
introduces the data base and its contents. The second chapter, which is
loosely divided into two parts,presents the fricative inventories and the
universal hypotheses based thereon, and attempts to provide phonetic
explanations for the said hypotheses - based on current works in the

field. The third chapter treats plosives and affricates in a similar way.



Chapter four takes a new look at Ferguson's (1961) assumptions about
nasals - based on the new data - providing phonetic explanations
where necessary. The fifth chapter brings all three classes of sounds
together in a review of some current phonological theories of marked~

ness.
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Introduction

Ferguson's (1961) nondefinitional assumptions about nasals gave rise
to a whole string of articles either in support or refutation of the
hypotheses contained in the paper. While we are not claiming that all
of the said assumptions were well founded, we need to point out that such
explicit assumptions are a sine qua non for a young science such as Lin-
guistics - if only for the fact that they make linguists search for data
in an attempt to disprove them.

If the linguist making such assumptions happens to know the systems
of all languages of the world, the said assumptions would then be state-
ments of facts and not mere working hypotheses. But it is impractical -
at least in the next generation or two ~ to think of knowing all systems
of all languages! In fact, because of the death of languages it is al-
ways impossible to know all (past) languages. What is evident is that
the nearest we can come to statements of facts is when our assumptions
are based on carefully sampled languages. It is for this reason that we
may mot want to base such assumptions on Ruhlen's (1976) sample, and,
even to take assumptions based on the Stanford Archives with a grain of
salt. As pointed out below, these two samples are inadequate.

1. The UCLA Database

To solve part of the problem cited earlier, the UCLA Phonetics Lab
members set up a phonemic data base consisting of the phonological seg-
ments of 317 languages™ (see appendix G). The languages were selected
mainly on a genetic basis. Thus a language is included in the sample if
it is one of one or more members of a major division of a family of geneti-
cally related languages. By this definition, both Ruhlen's and the Stan-
ford Archives' samples of languages are over-represented in West Europe
as well as North America,and under-represented in Australia, South America,
and parts of Africa and Asia.2

Included in the data base are the phonemes - by which we mean the pri-
mary allophone of each phonological unit - of each language. While this
does not allow us to answer phonetic questions such as, "What proportion
of languages use a phonetic segment which is a labialized voiced pala-
tal fricative?", we are able to answer phonological questions of the sort,
"What proportion of languages use a labialized voiced palatal fricative
distinctively?" The justification for our present interest is that given
a set of sounds one should be able to predict the relative frequency with
which they are likely to occur in natural languages. This would help us
formulate assumptions about synchronic versus diachronic status of phonemes
in languages which we are investigating.



In order to achieve a uniform level of description for all sounds in
all the languages in the data base certain steps were taken. For example,
if there was reason to believe that a segment should be further analyzed
into already existing segments in a given inventory, such a segment was
left out. This issue is a choice between cluster or unit interpretation.
In the interest of making a uniform decision a cluster interpretation was
assumed, even when this interpretation was at variance with traditional
accounts of the language. Based on the same principle, a language was
said to have only segments A, B, C, D, E, even though our sources (see
~appendix H) would claim both short and long occurrences (i.e. A, A:, B,
B:, C, C:, D, D:, E, E:) of all the segments. Where there was a clear
case of unmatched segment duration, as in A, B, B:, C, C:, D, E, such
segments were coded exactly as shown. In this way, when retrieving in-
formation about these segments, we could answer two different kinds of
questions, namely those about phonetic quality, and those about duration.

In addition, this thesis further collapses dental and alveolar places
of articulation except if both occur in the same languages - before making
any statements regarding the universal tendencies of phoneme distribution.
This was found necessary because our sources were not very reliable in
distinguishing between segments in these two regions. For example, of
the 273 /s/ phonemes in table 1 of the fricative chapter, 36 were spe-—
cified as dentals, 72 as alveolars, while the remaining 165 were not ade-
quately specified for their precise place of articulation to be known. We
hope, by collapsing all three, to eliminate errors due to the inclusion of
one to the exclusion of the other. (A recent study by Bright (1978) shows
that the majority of sibilant sounds in most Californian aboriginal lan-
guages have been mis-classified - especially sounds in the region in ques-
tion above. Bright suggests that the sibilant he represents with [s] had
been inconsistently transcribed as [s] or [$] in earlier works.) Due to
the same question of reliability of sources, sounds made with the body of
the tongue were forced into the fourway grouping - palatal, palato-alveolar,
velar and uvular. As a result, even though certain segments in some languages
were labeled 'pre-velar", we classified them as either palatal or velar
depending on the distribution of the sounds, the description of the artic-
lator or whatever was available. Similarly sounds labeled as "alveo-palatal™
were classified as either alveolar or palato-alveolar. Note, however, that
we attempt to preserve all the phonetic details in appendices B, D,and P.
Thus appendix C lists GA, for example, as having /p b t d k g kp gb t] d3/
while appendix D explains that /p/ and /k/ are more aspirated than the other
voiceless phonemes,and /t/ is more dental than /d/.

The following three chapters deal with fricatives, plosives and af-
fricates,and nasal consonants separately. The final chapter treats all
three classes of sounds together.



II. Fricatives for all Tongues

While numerous informal statements have been made about the universal
tendencies of fricatives, no one has made any attempt to show these to be
true or false. For example Fromkin and Rodman (1978) state, "If a language
has fricatives (most do), it will have an /s/." (p. 331), and Bright (1978)
states, "It is natural for a language to have at least one sibilant, namely
a voiceless alveolar [s]. Languages like Hawaiian, which lack even this
single sibilant, are rare (cf. Hocket 1955:108)." (p. 39); even though these
statements are mostly true, there is no published research on which these re-
marks could be based, except some of what Hockett may have said. Where re-
search justifying such statements has been attempted at all, it was secondary
to something else,mostly generalizations about stop phonemes (Gamkrelidze,
1978 int. al.).

That the time is past due for the demonstration of such tendencies among
fricatives can be seen from this year's (1979) Spring conference of the Acous-
tical Society of America, where out of 14 papers presented at the consonant
session (FF), 7 were reports of experiments involving fricatives. We hope
that the following statements will help provoke more interest in the phonetic
and phonological studies of fricatives.

All but ome of the eleven statements following are based on frequency
counts, the one exception is a diachronic statement based on synchronic
observations. The statements are mostly in the form of universal tendencies
with various exceptions noted. Where necessary, the appropriate degree of
statistical significance is noted. Also, phonetic explanations based on
current research are provided.

The division of the statements reflect the majocr classes of fricatives,
namely: primary fricatives and fricatives with secondary articulations or
similar modifications such as labialization (eg. /s%/ as opposed to /s/) and
velarization (eg. /z/ as opposed to /z/). Due to the various controversies
involving the production and classification of /h/, it has been left out of
the main study and mentioned by itself.3

II. a) Primary Fricatives (PF)

Definition: We adopt Ladefoged's definition of fricatives, namely: those
speech sounds produced by the "narrowing of two articulators so as to produce

a turbulent airstream" (Ladefoged, 1971, p. 46). This definition excludes

the sounds usually represented by the phonetic symbol[h], sometimes referred

to as "glottal fricatives'. These sounds are best regarded as voiceless vowels.

Of the 317 languages in our data base, 296 have at least one phoneme
the primary allophone of which is a primary fricative. This is a very sig-
nificant number (Chi Square Prob. .0001). A further observation showed that



of the 21 languages without a primary fricative, 15 are Australian languages,
3 are Indo-Pacific, 2 Austro-Thai, and 1 South Amerindian (see Appendix A).
This would suggest that the lack of a primary fricative is primarily an areal/
genetic phenomenon in the Australian languages. This suggests that there is

a near—~universal governing the structure of phonological inventories given

as statement (1), below.

1. There is a highly significant tendency for languages to have at
least one primary fricative.

The most frequently occurring primary fricative in our data is /s/ (see
Table 1). Also, among the 42 languages with only one primary fricative, 36
have /s/ (Table 2)4. This number, being very highly significant at the .0001
level (Chi Square), suggests the following statement.

2. 1If a language has only one primary fricative its primary allophone
is most likely to be /s/.

The second highest occurring primary fricative in our data is /f/, with
a frequency of 143 as opposed to 132 occurrences of /f/. This might be taken
to suggest that the second fricative phoneme in a language with only two pri-
mary fricatives would be /f/. An analysis of the data proved the contrary.
Among the 58 languages with only two primary fricatives, the most dominant
pattern is /f,s/ with 17 occurrences, followed by /s,[/ with 11 occurrences,
while the rest follow no clear pattern (see table 2). Based on the occurring
patterns, therefore, we shall suggest the following universal tendency:

3. If a language has only two primary fricatives, the second one is
most likely to be /f/.

We now wish to take a look at the structure of the inventories as a whole.
Here we notice that the most common pattern among languages with three primary
fricatives is /f,s,f/. When these three are not present, we find that lan-
guages with 3 primary fricatives prefer the pair /s,[/ over the pair /f,s/ by
19 to 9. Awmong the 45 languages with four primary fricatives, the subset [f,8,]/
occurs. 1l times, as opposed to 6 times for the set /S,f,x/, which is also the
second most frequent pattern among languages with only three primary frica-
tives. The most frequent pattern among languages with four primary fricatives
is /f,v,s,z/. This, with 8 occurrences, also happens to be the most common
subset of four fricatives in the languages with five primary fricatives. Among
the languages with six primary fricatives, the most common set of five primary
fricatives, /f,v,s,z,f/, also happens to be the most common subset. And the
most common subset of six primary fricatives /f,v,s,z,f,g/ among languages with
seven primary fricatives is the most common set among languages with six. The
foregoing observations suggest that the elaborate systems tend to reflect the
structure of the simple systems. In the most complex systems (for example lan-
guages with 9 or more primary fricatives), "missing" sounds tend to be re-
placed by other sounds from the same category. Thus a language lacking /f/



Table 1.

Voiceless
Sound

"S" 165
s s - 36
s - 72

0
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Table 2. Basic

Number of

Type
0 _—

Frequency of Occurrence

Frequency

_ 273

- 143
- 132
- 75
- 29
~ 20
~ 33
- 17
- 13
~ 12
- 10
- 2

h = 196

Voiced
Sound
Ilz" 60
z z - 10
z - 24
b
\
Y
o]
B
5
3
Z
J
G
s
¥

Frequency

94

system types - primary fricatives (see appendix A)

Languages

1A /s/  -——-
1B /B/ -—=
1c /f/ e
1 /y/ —

2 /fs/ -—-
2B /sf/ ——-
2C¢ /sx/ -
2D [sz/ ——-
2E Jvs/ ==
2F [ss/ -——-
26 /ps/ -—-
M /3s/ -
21 /f[])  ---

2 miscel -

3 [fs]/] —-
B /sx/ -——-
3¢ /six/ -—-
3D /s¢]/ —-
3E /szd/ ---
3F /fvs/ -—-

e
NNWWPcOFENMDNDNOWWWWL

Number of

Type Languages
3¢ /fos/ -— 2
38 /s[3/ — 2
3 miscel. - .29
4A  [fvsz/ - i1
48 /fsz[/ - 3
4 [fvae[/ —_— 2
4 miscel. - 27
50 [fvsz]/ - 4
58 [fsz[z/ - 3
5C /fvszy/ —_— 2
5 miscel. — 22
6A /fvsz]z/ — 6
6 miscel. —— 16
7A  [fvsz]zx/ - 3
7B /fvsz[zy/ — 3
7C  /fsz]zocu/ - 2
7/ miscel. — 15
8 miscel. —_ 11
9 miscel. — 5
11 miscel. - 3
14 miscel. - 1



would have /®/, another labial sound of very low intensity. This tends to
maintain the structure at the lower levels (see table 3).

Table 3 shows a broad break-down of primary fricatives by places of
articulation. One interesting observation here concerns central versus
lateral fricatives. When we compare the frequency of central alveo/dental
fricatives to that of lateral alveo/dental fricatives, we find that the
latter are outnumbered 10 to 1. This seems to suggest that irrespective of
the fact that laterals can only be made at a few places of articulation,
fricative phonemes prefer a central to lateral articulation. We note also
that back fricatives are less frequent than front ones, and that retroflex
fricatives are very rare.

Table 3. Frequency of occurrence by place of articulation (with alveo-dental
central and lateral fricatives separated).

Labial Alveo/dent. alveo-dent. Retro. Palat. Velar Uvul./
Central Lateral Pharyn.
250 404 44 20 216 166 56

A possible explanation for the patterns of frequency of primary fricatives
found is that those which have the greatest acoustic energy are prefered be-
fore those with less. Strevens (1960) has attempted to measure relative acous-
tic energy of fricatives using the following means. Thirteen phonetically
sophisticated subjects' productions of the voiceless fricatives [&f0s[cxoch]
were subjected to a spectrographic analysis. Results from Strevens' measure-
ments indicate that the voiceless fricatives in question can be divided into
three groups (front, mid, back) corresponding to their various places of arti-
culation. [s] topped the list in relative intensity. Goldstein (1977b), mostly
using data from Miller and Nicely (1955) provides scme evidence in support of
the idea that intensity and perceptual salience are related, and suggests that
on general grounds, perceptual salience would seem to be a desirable attribute
of a linguistic system. These hypotheses together with the fact that the tip
of the tip of the tongue (used in the production of [s]) is the most mobile
organ of articulation would seem to provide adequate explanation for the high
frequency of /s/ in our data. /s/ proves to be the most "efficient" fricative
by combining articulatory ease, perceptual salience and acoustic superiority.
This is what seems to make it the.most desirable among all the fricdtive phonemes.

Table 4 compares the rank order of relative intensity of voiceless frica-
tives (based on Strevens) and the frequency of occurrence of voiceless primary
fricatives (our data)7. A rank order correlation of the two columns was not
significant (r = .452). This would suggest that simple acoustic salience is
not predictive of the frequency of occurreace:in our data.A close look at the
table, however, reveals the following - a very low intensity sound is usually
inserted between each 2 pairs of fricatives on the relative intensity scale.



6 . . .
Table 4 . Relative intensity versus frequency of occurrence of voiceless
fricatives.

Relative Intensity Frequency
1. S S
2. ) [
3. ¢ f
4. X X
5. oC oC
6. 9 &
7. f S|
8. ® o

The exception to this involves /¢/ which is dropped all the way to the bottom
of the frequency column. This unusual behaviour of /¢/ may indicate that it is
the most difficult sound to make articulatorily. If this is so, it is under-
standable that languages would tend to avoid it. We would now attempt to ex-—
plain the overall correlation.

Goldstein (1977b, c, int. al.) shows that inherent phonetic ambiguity
enhances the error rate in perceptual experiments. Applied to the present
study, it would mean that the closer the phonetic relationship between two
or more fricatives the more confusable the said fricatives are. This suggests
that /s/ and /J/, for instance, would be more easily confused with each other
(being both high intensity 'mid' sounds) than either one with /f/ (a low in-
tensity 'front' sound) due to their acoustic similarities. Also, /&/ and /f/,
due to their articulatory similarities would be more confusable than either
one and /s/. Since speech aims for maximum communication languages would tend
to separate the most confusable units. This then would seem to explain the
insertion of /f/, a very low intemsity sound, between /f/ and /x/, (table 4).
The choice of /fs/ over /s|/ as the most common pattern among languages with
only two primary fricatives would, therefore, be in line with the theory of
maximum dispersion.

In terms of articulatory distance we could say that the 'front' frica-
tives /$f8/ are used to break the continuum of mid-back sounds, hence after
the two sounds made with either the blade or tip of the tongue we have the
labio-dental sound before we move on to the main body of the tongue. But
even here we find that articulatory ease plays a very important role in the
choice of 'front' sounds. The structure of the mandibles is such that the
movement of the lower jaw places the lower lip more easily in the proximity
of the upper teeth than with the upper lip. Thus /f/ would require less pro-
ductive energy than /$/ and hence its preference over over the latter.



Another reason why /f/ is comparatively common despite its low acoustic
salience may be that it is easily distinguishable by eye. Learning to speak
involves looking as well as listening. Children (and languages) may well
find it easier to learn (and maintain) a pattern in which one element is
clearly visually distinct.

ITI. a)2 Voicing in fricatives

Out of a grand total of 1,096 primary fricatives in the 317 languages,
758 are voiceless leaving only 538 voiced ones - a difference that is very
highly significant at the .0001 level (Chi Square). This difference in over-
all frequency is reflected in the structure of individual inventories, sug—
gesting the following:

4. 1In a given language the number of voiceless primary fricatives
is highly likely to be greater than the number of voiced ones.

There are 17 exceptions to this in the data base, given in table 5.

Table 5. Languages with more voiced primary fricatives than voiceless ones.

Language Inventory Language Inventory
Evenki /Bsz/ Angas /fvszfgy/
Kunjen /£8y/ Turkish /fvsz[zy/
Saek /vsy/ Aleut / 33x Yo/
Igbo /fvszy/ Georgian /Bsz} oct/
Kpelle /fvszy/ Tuva /fV§;?3Y/
Mazahua /52%]5/ Vietnamese /fvszixy/
Mazatec /Bds[y/ Cheremis /Bfszd[zxy/
Mixtec /B8s[3/ Margi /vszdB[3cjxy/
Chukchi /zy/

By far the majority of languages that have voiced primary fricatives also
have the voiceless equivalent of those primary fricatives. This suggests the
following:

5. The presence of a voiced primary fricative in a language is
highly likely to imply the presence of its voiceless equivalent.

Exceptions to this statement include those in table 5 as well as GADSUP
and ROTOKAS /B/, MAUNG and TIWI /y/, and a few others. The most dominant
patterns favour an excess of voiceless primary fricatives while even number
patterns from 4 and above tend to favour pairs of cognate voiceless and
voiced primary fricatives. The most frequent unpaired voiced primary frica-
tive is /B/, followed by /y/. This fact accounts for the unexpectedly high
ranking of /B/ and /3/ in the frequency counts in table 1, where /B/ outnumbers
/®/, and /8/ also outnumbers /6/. Apart from these exceptions, the rankings



of voiceless fricatives and voiced fricatives coincide with respect to place
of articulation. A rank order correlation between the frequency of occur-
rence of voiceless primary fricatives and the voiced ones was at the very
highly significant level of .0001 (r = .9284). The relatively high fre-
quency of occurrence of /B/, like /f/, is attributable to visibility.

Despite the highly significant correlation between the voiceless and
voiced frequencies, voiced fricatives are in general less frequent than
their voiceless counterparts. The explanation might again be sought in the
domain of perceptual salience. We suggest that voiceless fricatives are
perceptually more salient than voiced ones. Even though Strevens (1960) did
not have measurements for the voiced fricatives, he nevertheless suggested
that,”in voiced fricatives for a given air-pressure the air flow is less than
for the voiceless items, since the breath stream is being interrupted and re-
duced in flow by the action of the vocal cords. For a given air-pressure
the acoustic intensity of the hiss component of voiced fricatives is inherently
less than that of corresponding voiceless items." This then would go to ex-
plain the results of perceptual salience in Goldstein (1977b), where the class
of voiced fricatives - particularly /8/ - was found to have the highest error
rate in a number of perceptual studies of English (some of which are cited
below). All these studies show that voiced fricatives are less salient, or
more confusable, than voiceless fricatives.

Pickett and Rubenstein (1960) did a study on the perception of consonant
voicing in noise. The consonants, /pbtdfvsz/, were recorded in monosyllabic
frames and played back to listeners (a) as recorded or (b) masked with white
noise, or (c) masked with low frequency noise. The most interesting portion
of their results shows that while the consonants are most confused in low
frequency noise, ''the absence of voicing in the alveolars, /t/ and /s/, was
perceived much better than in the labials, /p/ and /f/." Wang and Bilger (1973)
did another perception study this time using all the English consonants, in-
cluding liquids and glides, in nonsense monosyllables also in varying noise
conditions. Their results seem to show that in CV syllables the order of
saliency among the following eight fricatives is /s/, /[/, /z/, /t/, Iv/, 3/,
/8/,/8/. This is similar to our frequency count in table 1 with the one
switch in positions between /z/ and /f/. This may be due to the fact that in
laboratory confusion studies there are no visual cues as there are in most
real language situations. Again, it is clear that perceptual salience is a good
predictor of the frequency of occurrence among the fricatives in our data.

Let us go back to the question of general distribution of primary frica-
tives in our data. As mentioned earlier, the primary fricatives in our data
tend to fall in groups that can be given labels including their articulatory
and acoustic properties. Table 6 presents the following grouping based on
the said properties: Front (consisting of labial and interdental fricatives)

/ Mid (consisting of dento-alveolar through the palatal regiomns) / Back (con-
sisting of velar through pharyngeal regions), Sibilant / Non-Sibilant, Lingual /




Non-Lingual, and Central/Lateral. Here we note that the intersection of posi-
tive values of the three features 'mid', 'sibilant' and 'lingual' yields
the most desired primary fricative, /s/.

Table 6. Frequency of occurrence by place, sibilance and linguality.

FRONT 287 MID 647 BACK 162
SIBILANT 624 NON-SIBILANT 472
LINGUAL 846 NON-LINGUAL 250
CENTRAL 1052 LATERAL 44

A possible reason for the comparatively rareness of back primary fricatives in
our data might very well be found in the clumsiness (or at least the massiveness)
of the back of the tongue (which is also the main articulator of most of these
sounds) in comparison with the tip of the tongue and the lips. This point

can be justified by reference to the data on the rapidity of articulatory
movements (Hudgings and Stetson) which shows that the back of the tongue

is the least mobile articulator.

A study by Singh and Black (1966) among four language groups (Arabic,
English, Hindi and Japanese) indicates that while sibilants /sz[3/ tend to be
more confused one with another, they are also the most salient by far per-
ceptually, compared with the non-sibilant groups. In this study the following
sounds /p bt dkgdhkhghsz[z3hfvednht]dzs | rrhmn/ were re-
corded by a speaker of each of the languages menticoned. Since some of the sounds
are absent in some of the languages, all the speakers were drilled in un-
familiar sounds before the recording session. Test subjects for the percep-
tion task were drawn from all four language groups. A very interesting aspect
of the results is that place of articulation emerged before voicing as per-
ceptually salient. This would reinforce the occurrence of at least three
voiceless primary fricatives before a voiced one in our data. This study is
of particular interest to us because unlike most other perceptual studies a
linguistic distortion (rather than a mere acoustic one)was used.

Still on general distribution of primary fricatives, the number of PFs
in a given language are plotted against the number of languages in figure 1.
From the results shown in the figure we suggest the following.

6. The preferred number of primary fricatives in a given language is
two.

The slope on this curve rises till 2 from where it falls steadily except that
the number of languages with 7 primary fricatives is slightly higher than
those with 6 (23:22). Also, there is no language in our base with 10, 12

or 13 primary fricatives.
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I1. a)3 Fricatives versus stops

And now we look at the relationship between stops and fricatives.
By stops we refer only to those sounds made with complete occlusion of the
pulmonic egressive airstream. Here we note that the vast majority of lan-
guages in the base have equal numbers of, or more stops (i.e. plosives and
affricates together) than they have fricatives. Of course the facts change
when we consider plosives and affricates separately. This observation in-
stigated the suggestion of statement (7).

7. In a given language the number of primary fricatives is very un-
likely to be greater than the number of plosives and affricates
together.

There are a dozen exceptions to this statement, namely: ALEUT, AZERBAIJANI,
CHEREMIS, E. ARMENIAN, EGYPTIAN ARABIC, GREENLANDIC, GUARANI, KABARDIAN,
KURDISH, MAIDU, SOCOTRI, and ZULU. If we counted all the stops and frica-
tives produced by the different airstream mechanisms there would be no ex-
ception to the rule. For example, NAMA would then have as many as 26 stops.
Also, even though MAIDU is listed as having no primary plosive phoneme (i.e.
made with pulmonic egressive airstream mechanism), it has as many as 10
secondarily articulated stops. Some of the patterns among the deviant lan-
guages are as follows:

GUARANT CHEREMIS
p t k tf p t ko ts tf
fvdss Xy Bfdszxy Ik
GREENLANDIC
p t k q ts t K q ts
Bpf g4 x oc [P 5 Xy  ocH I3

In terms of places of articulation there seems to be a trade-off between
stops and fricatives among the irregular languages mainly, and all languages
in general, so that even though KABARDIAN has no velar fricative it has a
velar stop. GUARANI also seems to make up for a palatal fricative with the
palato-alveolar affricate.

(Note that due to the rare nature of lateral fricataives (see tables 1
and 2) all the statements in the foregoing discussion are limited to central
(i.e. non-lateral) primary fricatives.

12



II. b) Secondary fricatives (SF)

Definition: A secondary fricative is a fricative produced with extra con-
tributions from articulators other than those involved in the production

of a primary fricative, or by similar modification of the primary fricative.
This may be the (simultaneous) coupling of the nasal cavity to produce na-
salized sounds, the rounding of the lips to produce labialized sounds, or
the raising of the back of the tongue to produce velarized sounds. Modi-
fications may also be effected in the phonation types, such as the wibra-
tion of the vocal cords at only one end to produce laryngealized sounds.

By their very nature, some secondary fricatives may be analyzed as clusters.
Hence a palatalized voiceless labiodental fricative /fJ/ may be regarded as
a cluster of the fricative /f/, and the glide /j/. Wherever this analysis
was synchronically justified, our data treated such complex sounds as se-
quences of two separate phonemes.

There are nine types of secondary fricatives in our inventory, ex-
emplified as follows:

labialized eg. [sw/
palatalized eg. /sd/
(pre)nasalized eg. /nz/ and /Z/
aspirated eg. /sh/
pre—-aspirated eg. /hs/
glottalized eg. /s?/ and /?s/
velarized eg. [s/f

laryngealized eg. /s/
pharyngealized eg. /s/
?

The problem with glottalized fricatives is that there may be several
types that are not adequately distinguished in the sources. Both nasalized
and prenasalized fricatives have been reported by our sources, the difference
being that with the nasalized sound (usually the voiced fricatives) there is
simultaneous velopharyngeal opening with the actual articulation of the frica-
tive, whereas the velopharyngeal opening in the prenasalized fricatives occurs
in the period before the actual articulation of the primary fricative.

8. No language has secondary fricatives unless it also has primary
fricatives.

The ‘above statement does mot admit any exceptions as far as our data is
concerned. In fact, all languages in our data base having one or more se-
condary fricatives also have, specifically, the phoneme /s/. The most strik-
ing examples of this are revealed by languages like WANTOAT /s nz/,and KOREAN,
STONA and S. NAMBIQUARA /s §/. Among the 296 languages having fricative phonemes,
only 41 have secondary fricatives (in addition to their primary fricatives).

13



KURDISH, MARGI and PASHIO, for instance, each have as many as eleven primary
fricatives without allowing a single instance of secondary fricative. Mostly
languages tend to add secondary fricatives only after they have utilized at
least three places of articulation (see table 7c) for primary fricatives,

or at least two places of articulation with at least one pair of cognate
voiceless/voiced primary fricatives.

9. The number of secondary fricatives in a given language is never
greater than that of primary fricatives.

So far there are no exceptions to this statement in our data.

We now wish to tackle the question of the origin of fricatives. Our general
observation is summed up in (10) below:

10. Secondary fricatives are the results of diachronic developments
from clusters.

A number of our sources gave various arguments why a given secondary
fricative should be treated as a cluster of two segments. (Wherever we found
their arguments to be synchronically unfounded we treated such segments as
single units.) For example, labialized and palatalized fricatives in KABARDIAN
were miraculously reduced to clusters by one source (Stanford Archives), basing
their arguments on historical facts. This and our knowledge of various syn-
chronic forms such as the clusters produced from the interaction of tones and
the reduplication rules in Adanme (Nartey 1979) attest the fact that secondary
fricatives are the results of diachronic developments from clusters. An ex-
ception to this might well be the aspirated fricatives in many languages with
an aspirated/unaspirated contrast in stops. Generally there is no real basis
for a cluster analysis in these cases. (Yet, historically such cases may
also arise from clusters eg. prenasalized fricatives may evolve into aspirated
fricatives eg. MIAO.)

II. b) 2. Types of secondary fricatives

The following, in order of Frequency, are the tupes of secondary frica-
tives in our data (see appendix B). The numbers in parenthesis following the
type name represent the actual frequency of occurrence. LABIALIZED (39),
PALATALIZED (29), PHARYNGEALIZED (11), LARYNGEALIZED (5), NASALIZED (5), VELAR-
IZED (4), EJECTIVE (3), ASPIRATED (2), PRE-ASPIRATED (2). A further fre-
quency count revealed the velar place of articulation as the most likely (frica-
tives) to be labialized, while the most likely fricative to be palatalized
is the dento-alveolar one.

14



Tables 7A, B, C, respectively, present the manners and places of arti-
culation as well as the interaction between the two. (Note that the manner
here, even though referring mainly to the secondary distinctions, also refers
voicing.) We would have expected that there be a trade-off between the two,
in that languages using fewer places of articulation would tend to have more
secondary (manners) fricatives. What we found, on the contrary, is a near
direct-proportional increase between the two. A rank order correlation be-
tween the number of places and the number of manners of articulation was
highly significant at the .005 level (r = .899).

Table 7. Number of languages with (A) number of places of articulation,

(B) number of manners of articulation (the possible categories are: Voiced,
Labialized, Palatalized, Pharyngealized, Laryngealized, Nasalized, Velarized,
Ejective, Aspirated, and pre-aspirated), and (C) interaction between place
and manner.

A, Places of Articulation B. Manners of Articulation
Number of Number of
Place Freq. Percent Manner Freq. Percent
1 62 20.946 1 1238 43,243
2 77 26.014 2 120 40.546
3 68 22.973 3 20 6.757
4 48 16.216 4 10 3.378
5 23 7.770 5 2 0.676
6 4 1.351 6 2 0.676
7 1 0.338 7 0 0.000
8 0 0.000 8 1 0.338

C. Interaction between place and manner of articulation

Place Manner

1 2 3 4 5 6 7 8

1 44 16 2 - - - - -
2 46 29 1 - 1 - - -
3 23 35 7 2 - 1 - -
4 8 26 6 6 1 1 - -
5 6 11 3 2 - - - 1
6 - 3 1 - - - - -
7 1 - - - - ~ - -
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IT. c¢). The Phoneme /h/

Due to the general disagreement between phoneticians as to the place of
articulation of /h/ (as well as its classification), we intentionally left
it out of the fricatives. Strevens (1960) sums up this way,'/h/ is the sub-
ject of some controversy. It is thought by many that the turbulent air-flow
is produced somewhere in the larynx; others believe "cavity-friction" to
be generated throughout the vocal tract. The exact mechanism is not clearly
understood.' Ladefoged (1971) does not call it a fricative at all, instead
he includes it among the approximants (p. 122). Even though there are some
languages where phonological patterns argue for /h/ as a member of the frica-
tive class’/, it is mentioned here in passing more for the sake of tradition
than anything else.

The first striking thing we noted was that /h/ is rare compared to the
fricatives. We also observed that the vast majority of languages having /h/
also have some (other) fricative(s), suggesting the following:

11. A language is very unlikely to have /h/ unless it also has a
primary fricative.

Only 3 languages out of the 317 (BARASANO, HAWAITAN, and RORO) violate
this statement. The converse of this statement is simply not true, since
only 193 (or 65.2%) of the languages having primary fricatives also have /h/.
This leaves 103 out of a possible 296 languages (a good 34.8%) having primary
fricatives without /h/. In addition, /h/ does not seem to go with any of the
basic patterns (voiced/voiceless, front/mid/back, lingual/non-lingual, sibi-
lant/non-sibilant distributions) cited earlier. This is a very good reason
for excluding /h/ from the general class of fricatives.

III. Universals of oral stops: a stumbling affair

We define oral stops as those speech sounds made with complete occlusion
in the oral cavity while maintaining velic closure. This definition would
include both plosives (made with sudden release, e.g. /p,d/) and affricates
(made with delayed or fricative release, e.g. /pf,dz/). By this definition
we are aware of no single instance of a study of universals in the area of
stops. There have been a number of universal studies on plosives (for example
Gamkrelidze (1973, 1974), Sherman, (1975), int. al.), but even these studies
have been limited to three areas of articulation, namely labial, alveolar and
velar. Studies such as Pierce (1957) that look at more than three places of
articulation are also limited in the genetics of languages covered. As far
as we are concerned this is the only study on all forms of stops (plosives,
double articulated stops, and affricates)d made at all places of articulatiom,
and based on a large and valid sample of natural languages (see the discussion
in II above).
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As in the part on fricatives, the statements of universal tendencies are
based on frequency counts, and are so divided as to reflect the two major
classes, namely: primary oral stops and oral stops made with secondary arti-
culations or similar modifications. Two of the statements are based on
diachronic observatiens of languages. Due to the fact that the glottal stop
/?/ is not easily modified in the way the other stops are, it has been left
from the main study and discussed by itself.

IIT a). Primary oral stops (POS)

Definition: Those speech sounds made with a pulmonic airstream and a com-

plete closure of two articulators (as in the single articulations /p,t/) or

four articulators (as in the double articulations /kp,gb/). The release of

such sounds may be sudden (as in the plosives /p,t/) or delayed (as in the af-
fricates /pf,ts/). TFor reasons discussed in (IIIc) below, The sound represented
by the phonetic symbol [?], usually referred to as the glottal stop is ex-
cluded from this definition. As will be discussed later, aspirated stops

are not regarded as primary stops.

316 out of 317 languages in our data base have at least one phonemne,
whose primary allophone is a primary oral stop. In fact, 315 of these lan-
guages have a minimum of three primary oral stops (see Appendix C). The ex-
ceptions are HAWAIIAN, with two primary oral stops (and a glottal stop) and
MAIDU, with no primary oral stops at all (since all the primary allophones of
MAIDU stops are either aspirated or have a glottalic airstream mechanism).

The very highly significant nature of this observation (Chi Square .0001) sug-
gests statement (12).

12. Languages usually have at least three primary oral stops.

/t/, /k/, and /p/, respectively, are the most frequent occurring primary
oral stops in our data (see table 8). This is true regardless of whether as-
pirated stops are included or not. Based on the above as well as the very
highly significant observation that among the 19 languages with only three pri-
mary oral stops 12 have /ptk/ (Chi Square .0001), we suggest the following
(see table 9):

13. 1If a language has only three primary oral stops, their primary
allophones are most likely to be /ptk/.

Here, as with the fricatives, we suggest that the more acoustically salient
the stop sound the better its chances of being chosen as a phoneme by natural
languages. Results of studies by Truby (1957, 1959), among others, and espe-
cially the series of experiments by members of the Haskins Laboratory (most
of which are summarised in Lieberman (1977), indicate that the two most re-
liable acoustic cues for the perception of stop consonants are, the formant
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transitions in adjacent vowels and the noise burst accompanying the stop
(often referred to as the 'stop burst'). The first of the two has been
studied extensively in the labial, alveo/dental, and velar sounds. Unfor-
tunately, none of the other stop sounds has receiyved much attention from re-
searchers. This biased attitude may be explained by the striking difference
between the frequencies of occurrence of /ptk/ and /bdg/, and the rest of the
voiceless and voiced plosives, respectively (see table 9). Lieberman (1977
p. 155 writes:

"Computer—implemented modeling studies show that quantal effects
occur for consonantal vocal tract configurations when the primary
constriction is in one of six positions. Three of these positions
- the labial, dental, and velar positions - occur, for example,

in the stop consonants [b], [d], and [g] of English (Perkell, 1969).
The other three possible quantal positions, which involve constric-
tions closer to the larynx, occur in other languages. The acoustic
signals that result from these quantal positions are resistant

to articulatory sloppiness and have well-defined spectral pro-
perties. They correspond with the traditional "points of arti-
culation" or '"place features'" of traditional phonetic theory
(Miller, 1848; Jones, 1932)."

Lieberman's account of the six quantal positions is a bit confusing as he later
mentions "'retroflex" as one of the three places 'closer to the larynx". The
overall picture, however, is that the six include labial, dental, retroflex,
velar, and two pharyngeal positions.

Perceptual studies by Stevens and Blumstein (1977), indicate that the
retroflex [{] is less perceptible than the non-retroflex [t] and [k]. In
this study, the authcrs synthesized appropriate stop bursts and formant transi-
tions -in monosyllables using the stop sounds mentioned above. These were played
to listeners to identify. Results revealed [{] as the least reliably iden-
tifiable. This may explain its rare occurrence in our data, since we have
already established that perceptual salience is the single most reliable pre-
dictor of frequency of occurrence.

III, a) 2. Plosives versus affricates

We observed that the vast majority of languages having an affricate among
their primary oral stops also have at least three plosives, thus suggesting
(14) below:

14. 1If a language has an affricated stop, it is most likely that it
also has (at least) three plain stops (or plosives).
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Table 8.

Voiceless

Sound Frequency
"t" — 125

tt e §- 80y - 292
t ] - 84
k ~ 284
P - 276
q - 41
c - 52
t - 39
Kp - 21
pt - 1
tc -1
tk - 1

Total voiceless plosives
tf - 152
ts - 100
te - 9
ts - 7
pf - 3
tf - 3
kx - 1
k4 - 1

Total voiceless ‘

affricate 276

8A plosives

Frequency of occurrence - primary oral stops.

Voiced

Frequency

89
53
48

190
180
180

.200

? = 150 Total voiced plosives =

Voiceless
Aspirated
Sound
th - 93 "d”
aq d
d
k; - 79 g
p, - 79 b
qh - 10 G
et - 15 3
th - 7 d
pth- 1 bd
d3
kth— 1 dg
999
8B affricates
tfh - 35 d
tsh - 30 az
d3
tgh - 2 dz
pfl - 1 bv
t/h - 1 d3
. g
g5

79

OO OHFHWIN

650

Total voiced affricates = 112
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Table 9. Basic system types - primary oral stops (see appendix ()

Type Languages Type Languages
0 - 1 7A /[pbtdkgts/ - 4
2 /pk/ - 1 78 /pbtdkgdz/ - 3
3A /ptk/ - 12 7C /pbtdktst[/ - 3
3B /bdg/ - 2 7D /pbtdkgts/ - 3
3 miscel. o = 5 7E /btdkgt[d3/ - 2
4A [ptkt[/ - 22 7 miscel. - 14
4B /ptck/ - 9 8A /pbtdkgt[dz/ - 14
4C /ptkts/ - 4 8B /pbtdkgtst |/ - 8
4D /bdgdz/ - 2 8C /pbtdkgkpgb/ - 6
4E /bdjg/ - 2 8D /pbtdcikg/ - 6
4F /pbtk/ - 2 8E /pbtdkqtst// - 2
4 miscel. - 13 8 miscel. - 15
5A /ptktst]/ - 8 9A /pbtdkgtst]dz/ - 3
5B /btdkg/ - 5 98 /pbtdkgqt [dz/ - 3
5C /ptkats/ - 3 9 miscel. - 12
5D /pbtkts/ - 3 10A /pbtdtdkgt Jdz/ - 7
5E /ptkqt[/ - 2 108 /pbtdkgk”bébt?dg/ - 5
5F /pbtkt[/ - 2 10C /pbtdcikgkpgb/ - 3
56 /ptttk/ - 2 10D /pbtdkgtsdzt[d3/ - 3
5 miscel. - 25 10E /pbtdcikgt [dz/ - 2
6A /pbtdkg/ - 19 10 miscel. - 11
6B /ptttick/ - 3 11 miscel. - 6
6C /pbtdkts/ - 2 12 miscel. - 3
6D /ptkqtstf/ - 2 13 miscel. - 1
6 miscel. - 22 14 miscel. - 3

The only expcetions to this are SWAHILI (with /pkt[/), WASHKUK (with
/tkt]/), WICHITA (with /tkts/), BEEMBE (with /p t pf ts/), and ZUNI (with
/p tts tf/). This could be due to acoustic reasons. Fant (1960) shows that

, the bursts of [p], [t], and [k] are acoustically similar to the fricatives

[f], [s], and [x], respectively. Also, perceptual studies such as van Heuven
(1979) show that fricative sounds are heard as fricatives or their cognate
affricates, depending on their duration. In his study, van Heuven used the
fricative [[] in sentence frames that admitted both[[] and [t[], varying such
parameters as rise time, steady state duration, and decay time. He found the
study state duration as the major factor controlling listeners' judgment for
[f] or [t]] (75% of the response variance). As a result of possible confu-

sions, therefore, languages would tend to avoid having pairs of sounds like t/ts

and p/pf as much as possible. And this is exactly what is reflected in the
frequency count.
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The most frequently occurring primary affricate is /Tf/. In addition,
most of the languages with only one affricate have /t[/. This leads us to
suggest the following statement:

15. If a language has only one primary affricated stop, its primary
allophone is most likely to be /t[/.

Acoustic and perceptual salience would suggest /ts/, but as showed above,
/ts/ is more likely to be confused with /t/ and /s/ than /t[/ is. Once again
in order to maintain maximum dispersion languages would tend to choose /t]/
over /ts/. Another reason for the high frequency of /t[/ may be due to the
unstable nature of the various palatals.

Let us now go back to table 9 to review the structure of the entire in-
ventory of primary oral stops. A comparison of the varous patterns indicate
that the simple structures are, on the whole, reflected in the more elaborate
systems (see appendix C). For example, out of the 54 languages with only
four primary oral stops, 42 have /p t k/ as a subset. This is a very highly
significant number. Also, among the 50 languages having only five primary
oral stops, 14 languages have /p t k t[/, the most frequent pattern among
languages with only four primary oral stops, as a subset, as opposed to 4
occurrences of /p t ¢ k/, the next most frequent.

In table 10 we present a break-down of the primary oral stops by place
of articulation. (By their very nature of production - utilizing two separate
places of articulation ~ double articulated stops are excluded from this table.)
One interesting observation is the almost non-existence of labial, velar, and
pharyngeal affricates. This is attributable to articulatory difficulty.

Table 10. Frequency of occurrence by place of articulation (excluding double
articulated stops).

Labial Alveo/Dent. Retro. Palat. Velar Uvular
Plosive 476 482 54 80 464 46
Affric. 4 138 13 231 2 0

I1TI a. 3. Voicing in primary oral stops

A comparison between the voiced and voiceless stops reveals 762 of the former
and 1276 of the latter. This very highly significant difference suggests the
following:

16. In a given language the number of voiceless primary oral stops is
nearly always greater than the number of voiced ones.
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Exceptions to this statement include: WAPISHANA /b d g tf/, CHUAVE,
KIOART, SHILHA, SOCOTRI, and SONGHAI, each with /b t d k g/, ADZERA
/b d g ts dz/, IRISH /t d d t] d%/, and TAMA /b t d 3 k g/. It has been
shown that it is more difficult to maintain voicing during obstruents due
to back pressure from the oral closure. We would therefore suggest that
one of the main reasons for there being more voicless stops than voiced ones
is articulatory ease. Also, voiced stops seem to be more easily confusable
than voiceless ones (Goldstein, 1977; Singh, 1966; Singh and Black, 1966;
Miller and Nicely, 1955; among others).

A great majority of languages in the data base having voiced stops also
have a voiceless one made at the same place of articulation, thereby sug-
gesting the following:

17. The presence of a voiced primary oral stop in a language is highly
likely to imply the presence of its voiceless equivalent.

There are a few exceptions to this statement, namely those mentioned in the
discussion of (16) as well as the following: SELEPET and TUNICA /b d g/,
BERTA and TURKISH /b d g d3/, BRETON and KLAMATH /b d F g/, LAK /b d g G/,
NORWEGIAN /b d d g/, ALAWA /b d ¢ # g/, MONGOLIAN /b d g dz d3/, and PERSIAN
/b dgé6 tf dg/. Of course, if one considered aspirated stops as voiceless,
then the number of languages that are exceptions is reduced to about three.
For the sake of consistency, however, aspiration is treated as a secondary
articulation.

Mostly among the even number patterns we find the sounds in pairs con-
sisting of the voiced/voiceless cognates. Hence the most frequent patterns
among languages with six, eight, and ten primary oral stops are, respectively,
/pbtdkg/, /pbtdkgt]ds/, and /pbt dt dkgt] dz/. Results
of almost all the perceptual studies cited above point to the emergence of
place of articulation before voicing distinction. This is in line with our
frequency count thus far. A rank order correlation between the frequencies
of voiced and voiceless primary oral stops was very highly significant at .0001
(r = .967).

Let us take another look at the question of general distribution of primary
oral stops. Table 11 attempts to summarise the various break-downs in our
data. Here we note that plosives are, by far,the most popular oral stops
followed by affricates, while double articulated stops are the least preferred.
In fact, a close look at the data in appendix C reveals double articulated
stops as an areal/genetic phenomenon, mostly with West African languages. We
note also that 'mid' sound still dominate in the froat/mid/back division. But
a comparison with the fricative frequency (see table 3) shows a relatively
larger number of 'back' stops. This may be attributed to /k/ (a back stop)
being one of the most frequent primary oral stops. It may be difficult for
the tongue to make the precise articulatory movements required for a frica-
tive in this area, but the grosser gestures involved in making a stop seems
comparatively easy.
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Table 11. Frequency of occurrence by place, linguality, sibilance, and
centrality.

Front Mid Back
Plosives 476 616 510
Affricates 4 382 2
Lingual Non-lingual
Plosives 1126 476
Affricates 384 4
Sibilant Non-sibilant
Affricates 371 17
Plosives - -
Central Lateral
Affricates 376 12
Plosives 1649 0
Cumulative Frequency
Plosives - 1602
Affricates - 388
Double articulates - 47

The figures from the very bottom of table 11 are so striking that they
deserve statement (18) below:

18. 1In a given language, the number of primary oral affricates will be
less than the number of primary oral plosives.

This statement does not admit any exceptions.
To sum up the discussion on the general distribution of primary oral stops,
let us look at figure 2 below. There we see that the preferred number of

primary oral stops is four. We state this observation as (19):

19. The preferred number of primary oral stops in a given language is
between four and eight.

A passing but very appropriate comment is that languages prefer even
numbers of primary oral stops to odd numbers.
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III. b) Secondary oral stops (S0S)

Definition: A secondary oral stop is a stop made with extra contributions
from articulators other than those involved in the production of a primary
oral stop (e.g. lip rounding to produce labialized stops). Also included in
the secondary oral stops are those stops that are either preceded or followed
by a short period of nasal closure (as in the nasalized sounds), or voiceless
vowels (as in the aspirated sounds). For the purposes of this thesis, any
stop made with a non-pulmonic egressive airstream (e.g. pulmonic ingressive,
glottalic egressive or ingressive, and velaric ingressive or egressive), are
classified as secondary oral stops.

There are twelve types of secondary oral stops in our data, as shown
below:

Ejective e.g. /p'/
Implosive e.g. /B/
Click e.g. /b/
Affricated click e.g. /T/
Labialized e.g. /p¥/
Palatalized e.g. /pj/
Pre-nasalized e.g. /mb/
Nasal released e.g. /bm/
Aspirated e.g. /ph/
Pre-aspirated e.g. /hp/
Velarized e.g. /b/
Laryngealized e.g. /bf
Pharyngealized e.g. /g/
Pre-glottalized e.g. /?p/

From the data it is apparent that languages that have any of the secondary
stops mentioned above also have primary oral stops, thus motivating (20)
below.

20. A language is highly unlikely to have secondary oral stops unless
it also has primary oral stops.

There is one exception to this statement — MAIDU with /ph J th B kh ch p' t' ¢' k'/.
Why a language should have as many as ten secondary stops without a single pri-
mary one is not very clear. A possible explanation may be that MAIDU stops

are the prime example of the theory of maximal dispersion, whereby the more
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exaggerated the differences between the various sound classes the better
their perceptual salience! But as Ladefoged (1971) pointed out, there are
various degrees of aspiration and until we have measurements of the degree
of aspiration among the MAIDU stops (in comparison with other languages),
we cannot make any further comment on this issue.

We observed from the data (see appendix D) that the majority of languages
have far more primary oral stops than secondary oral stops. This observation
is summarized as statement (21) below.

21. The number of secondary oral stops in a given language is not
likely to be greater than that of primary oral stops.

With 53 (or 16.7%Z) exceptions, this is our most violated statement. The most
remarkable is !XU with as many as 76 secondary oral stops (i.e. clicks) and
only 10 primary oral stops. All the exceptions are listed in table 12,
showing first the number of primary oral stops then the number of secondary

ones.

Table 12.

Languages with more secondary oral stops than primary omes. The

figures in parenthesis after the languages represent the number of Primary/
Secondary oral stops.

Tunica (3/5) Beembe (4/5) Maidu (0/10)
Taishan (4/6) Siona (4/6) Hakka (4/6)
Turkish (476) Zuni (4/7) Washkuk (3/8)
Swahili (3/8) Lungchow 4/7 Berta (&/7
Dakota (4/8) Irish (5/7) Korean (4/8)
Wichita (3/9) Changchow (4/9) Lakkia (5/8)
Wiyot (5/8) Tolowa (5/9) Quechua (5/10)
S. Nambiquara (3/12) E. Armenian (5/10)
Bulgarian (6/10) Georgian (5/11) Hupa (5/11)
Jingpho (6/10) Klamath (4/712) Zulu (4/12)
Ngizim (8/9) Lithuanian (8/9) Hausa (7/10)
Navajo (6/12) Squamish (7/12) Otomi (8/12)
Egyptian Arabic  (7/11) Nambakaengo (3/15)
Nootka (7/13) Kabardian (7/14) Quileute (10/12)
Mazahua (6/16) Acoma (8/14) Tigre (6/17)
Chipewyan (7/16) Jaquaru (8/16) Amharic (10/14)
Kwakiutl (6/19) Igbo (8/17) Nama (3/25)
Telegu (11/17) Punjabi (10/20) Lak (4/31)
XU (10/76)
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III. b) 2. Types of secondary oral stops

The types of secondary oral stops found in our data are shown in table
13 together with their frequencies. (The total number of stops in the base -
primary and secondary - is 3,308.)

Table 13. Primary and secondary oral stops and their frequencies of occurrence.

Primary voiceless Primary voiced Primary voiceless Primary wvoiced
plosives - 999 plosives = - .630 affricates - 276 affricates -112
Aspirated - 446 Ejective - 292 Labialized -134

Nasalized - 82 Click - 80 Implosive - 70

Palatalized - 67 Breathy - 47 Velarized - 31
Pharyngealized - 8 Pre-aspirated - 8 Nasal released - 6

Note that affricated ejectives and affricated clicks have been collapsed with
ejectives and clicks, respectively.

Tables 14A, B, C, represent the relationship between frequency of occur-
rence and the manners and places of articulation. From table 10C, especially,
we notice that as the number of places of articulation increases, so does the
number of secondary modifications. Like our observation on fricatives, this
result is surprising.

Table 14. Number of languages by (A) number of places of articulation, (B)
number of manners of modification (these include: voiced, aspirated, ejective,
labialized, nasalized, click, implosive, palatalized, breathy, velarized,
pharyngealized, pre-aspirated, and nasal-released), and (C) interaction between
place and manner.

A. Place of articulation B. Manner of articulation
Total number  Freq. Percent Total number  Freq. Percent
of Place of manner
1 0 0.000 1 30 9.464
2 1 0.315 2 112 35.331
3 67 21.136 3 59 18.612
4 132 41.640 4 56 17.666
5 75 23.659 5 20 6.309
6 38 11.987 6 20 6.309
7 4 1.262 7 7 2.208
8 5 1.577
9 4 1.262
10 3 0.946
28 1 0.315
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C. Interaction between place and manner of articulation

Manner
Place 1 2 3 4 5 6 7 8 9 10 28
1 - _ - - — _ - - - - -
2 1 - - - - - - - - - -
3 6 33 8 11 4 4 1 - - - -
4 12 43 27 23 11 7 3 3 3 - -
5 7 25 18 12 2 3 2 2 1 3 -
6 4 10 6 8 3 5 1 - - - 1
7 - 1 - 2 1 - - - - -

About the origin of secondary oral stops, even though our base does
not have any information on the topic, we gathered enough from our sources
to enable us to make the following statement:

22. Secondary oral stops, apart from borrowings, are the results of
diachronic developments from clusters.

There is enough reason to believe that, for example, the pre-nasalized
stops of West African languages developed from vowel deletions. Zulu clicks
are examples of large scale borrowing from the Khoisan languages around it
(Louw, 1976).

III. c¢). 'The phoneme /2/.

Even though almost every language makes phonetic use of the so-called
"glottal stop" - mostly to break vowel clusters - its phonemic use is not
very widespread. It is excluded from the primary oral stops on both phonetic
and phonological basis.

Phonetically, we have no grounds for arguing that /?/ is a speech sound.
Ladefoged (1975) puts this in a dramatic way: "A glottal stop is the sound
(or, to be more exact, the lack of sound) that occurs when the vocal cords are
held tightly together." (p. 46). Phonologically, we note that /?/ does not
go with any of the patterns discussed earlier, namely: front/mid/back,
lingual/non-lingual, voiced/voiceless - this final pattern being redundant by
its mere phonetic implication.

23. No language has a glottal stop unless it also has a primary oral
stop.
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There is no exception to this statement. The converse of this state-—
ment is significantly false. Among the 316 languages with primary oral
stops, less than half (150) have glottal stops.

IV. Let there be nasals: a mnew look at an old conjuration

Since Hockett's (1955) survey, and Ferguson's (1961) "assumptions about
nasals", a number of papers have been dedicated to the nasals of natural
languages. The most forceful of these papers have come out since the Phono-
logical Archiving Project at Stanford University. This is due to the fact
that the said project's language samples were more reliable than any others
before it. '

This paper takes another look at the application of Ferguson's assump-
tions on nasal consonants in natural languages, on the basis of our more
recent and empirically better sample of languages (see discussion in (1)
above). At the time of writing the size of the sample is 317 languages. We
are convinced - that due to the nature of the sampling this is by far the most
reliable available, and hence the one on which any valid claims (or refuta-
tions) of Ferguson's assumptions could be made.

The discussion in this paper is restricted to nasal consonants (NC), ex-
cluding nasal vowels (NV), etc. which Fergusson also discussed. By definition
this would include all consonants made with complete closure in the oral ca-
vity. Only contrastive nasal consonants are considered, marginal ones being
left out. Also, assumptions based on diachronic issues are left out of this
since our base is more concerned about inventory type questions.

As indicated, we shall examine Ferguson's assumptions one after the other
(as appearing after the small Roman Numverals).

A. Primary nasal consonants (PNC)
Definition: (And here we quote directly from Ferguson, p. 56). A PNC is a
phoneme of which the most characteristic allophone is a voiced nasal stop,
that is, a sound produed by a complete oral stoppage (e.g. apical, labial)
velic opening, and vibration of the vocal cords.

i. Every language has at least one PNC in its inventory.

Our data (see appendix E) reveals 8 languages without primary nasal con-
sonants. These are: ACHUMAWI, APINAYE, BARASANO, HAKKA, MURA, PUJET SOUND,
QUILEUTE, and ROTOKAS.

Both Hockett and Ferguson admitted that there were at least three Salishan
languages without primary nasal consonants,l yet at the time of Crothers'
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(1975) paper, all languages in the Stanford Archives were reported as having
pPrimary nasal consonants (106 languages at the time). The probability of
having primary nasal consonants is very highly significant (Chi Square .0001).
But since it is not absolute, we would like to re-state (i) as (24) below:

24, There is a very highly significant tendency for languages to have
at least one primary nasal consonant.

Ferguson's second universal is

ii. If in a given language there is only one PNC, it is /n/, that is,
its most characteristic allophone is apical.

Of the 8 languages in our data having only one primary nasal consonant,
6 have /n/. This again is very significant but by no means absolute, since
TAORIPI, one of the exceptions, has /m/, and MIXTEC, the other exception,
has /n/. Other possible exceptions cited in the literature include Yoruba
(Ladefoged, 1968), Halkomelem Salish (Thompson and Thompson, 1972), and of
course the controversial Winnebago (Hockett, 1955). 1In the light of these,
we wish to modify (ii) as follows:

25. If a language has only one primary nasal consonant, its primary
allophone is most likely to be /n/.

Table 15 reveals the various distributions of primary nasal consonants
among the 317 languages in our data base. Here, we note that /m/, being
the second most frequent primary nasal consonant, is in line with Ferguson's
(iii) below.

iii. 1If in a given language there are only two PNC's the other one is
/m/, that is its most characteristic allophone is labial.

Table 15.
n o n - 374 . 307 o - 301 ) -
in .53
n 125 n- 21 nm - 8
n - 1
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In fact, out of the 99 languages in our data having only two primary
nasal consonants, only one, WAPISHANA /m p/, violates this statement.
(Of course 13 of the 98 complying languages specifically have dental nasal
consonants, but that should not pose any problem as we already pointed out
in (I) above.)

On the question of general structure of nasal inventories, we note that
the basic simple structures recur almost always in the more complex ones.
The problem is with languages having five or six primary nasal consonants.
Since there are only a few languages in these categories (see table 16),
regional variations become reflected in the system more so than the main uni-
versal tendencies, hence in 5A we find 4 West African languages, whereas in
6A there are 6 Australian languages.

Table 16. Basic system types — primary nasal consonants.

Type Languages Type Languages
0 - 8 4A /mnpon/ - 76
1A /n/ - 6 4B /mn n n/ - 4
1B /m/ ~ 1 4C /m n 1 om/ -~ 2
1c /n/ - 1 4D /mn npn/ - 1
2A /m n/ - 97 5A /mn ponom/ ~ 4
28 /m p/ - 1 58 /mn nnpon/ ~ 4
3A /mn n/ - 64 5 /mnnnpaq/ - 2
3B /mn p/ - 28 5D /mn non g/ - 2
3¢ /mn n/ - 3 5 miscel. - 3
3D /n p o/ - 1 6A /mnnnn g/ - 6

6B /mnnnpn nm/ - 1

For a possible explanation of the various patterns, we again suggest
perceptual salience. Studies by Ohala (1974), Fujimura (1962), Fant (1960),
Malécot (1960), House (1957), among others indicate that acoustically, the
spectra of nasal consonants are not very distinct from one another compared
to other sets of consonants. Maldcot (1960) used a tape-splicing method to
separate and recombine the nasal consonants [myn,n] from monosyllabic re-
cordings involving the vowel [#]. The nasal consonants were recorded in both
syllable initial and final positions. The recombined syllables were then
played to listeners for [m], [n], or [n] judgements. Results show that in
both positions [n] was very often confused with both [m] and [n]. This being
80 we would expect languages to make more use of both /m/ and /n/ than /qn/ -
which is exactly what we find in our inventory (see table 15). Malécot con-
cluded that even though nasal resonances served as cues for place of arti-
culation, formant transitions in adjacent vowels were the most important cues
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for place judgements. His results further indicate that when listeners

rely on nasal resonances alone they are likely to perform best on place

judgements involving [m]. Considering the fact that transition cues are
most efficient with dento/alveolars, the close match between /m/ and /n/
in our inventory (301:307) is hardly surprising.

Cheng (1972) studied the frequency of eighteen Chinese dialects and
seemed to have come out with the suggestion that the most dominant syllable
final nasal consonant is /p/. But as pointed out by House (1957), due to the
overt acoustic similarity of [n] and nasalized vowels, it alternates. more often
with them than any other nasal consonant. In fact, in a similar, but more
rigidly controlled survey, Zee (forthcoming) indicates that Chen's earlier
findings were unfounded. Zee's results are in line with House's findings as
well as results of perceptual studies cited above and below.

IV. a) 2. Primary nasal consonants versus obstruents

From our observation it was apparent that the number of obstruents (to-
gether) in each language is greater than the number of primary nasal con-
sonants. This is in agreement with Ferguson's (iv) below:

iv. 1In a given language, the number of PNC's is never greater than
the number of obstruents.

There are a few cases where the primary nasal consonants do not correspond to
the places of articulation of the obstruents. Two of these are showed below.

AUCA: EFIK:

pb td kg b kp td k
fs

m n n 0 m n p n

Results from perceptual studies indicate that nasals, as a class, are more
confusable than the oral sounds (Nartey, 1978; Singh, 1970; Ahmed and Agrawal,
1969, int. al.) 1In Singh (1970), syllables containing 22 English consonants
were recorded by a speaker each of English and Hindi. The syllables were
then truncated at the transition of the consonant to the vowel and played to
speakers from each of the languages for identification. Results show that test
subjects took much longer to decide on nasal sounds than most oral sounds.
Ahmed and Agrawal (1969) used 29 initial and 31 final Hindi consonants in their
listening tests. Their results indicate that while nasality is a strong feature
word initially, it is a very weak feature word finally. This would seem to
contradict Ohala (1971) who suggests that the greater velic opening at word
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final position accounts for there being more contrasts among nasal consonants
in this position.

Let us take another look at the genmeral structure of primary nasal con-
sonants: Here we note that by their very nature, only one broad break-down
is possible for nasal consonants, namely: front/mid/back. Below is the
result of such a break-down:

FRONT 302 MID 453 BACK 169

Since by the very definition of nasal consonant it is impossible to produce

one behind the velic area, the figures for 'BACK' were expected. In fact,

the articulatory constraints are the main reason we find only six contrasting
places of articulation among nasals as opposed to seven and nine among oral
stops and fricatives, respectively. Also, results of controlled learning situa-
tions seem to indicate that nasal consonants are more liable to be lost from
final consonant clusters than obstruents (Wright, 1975).

In testing the psychological reality of the nasal-obstruent morpheme
structure condition in English, Wright taught the first of an eight-member
gang the nonsense words [gownp], [8and], and [Jumg]. The member then taught
these to the second, who also taught them to the third member, etc. Results
showed that the nasal consonants in [gownp] and [Jumg] (both of which violate
the syllable structure of English) had been lost in the learning process. It
could be argued that the unfamiliarity of the consonant clusters was the main
reason for the simplification in these two "words". But the fact still re-
mains that the lost sounds were both nasals.

Figure 3 is a summary of the number of primary nasal consonants per a
given language. Based on this summary we propose the following:

26. The preferred number of primary nasal consonants in a language is
between two and four.

IV, b) Secondary nasal consonants (SNC)

Definition: (Here again we quote directly from Ferguson.) An SNC is a nasal
consonant phoneme the most characteristic allophone of which is 70t a simple
voiced nasal. In many cases a phone type which may be analyzed as an SNC
may alternatively be analyzed as a cluster (e.g., /hn/, /mb/).

vi. No language has SNC's unless it also has one or more PNC's.
So far three languages in our base defy this assumption. These are

APINAYE, BARASANO, and HAKKA. All these languages, however, have phonetic
primary nasal consonants as allophones of other phonemes, e.g. in APINAYE
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Figure 3. Number of primary nasal stops.

[Im n n nl are allophones of /mb nd p3 ng/, respectively. 1In the light of
the exceptions noted above, we wish to re-state (vi) as the following:

27. A language is very highly unlikely to have secondary nasal con-
sonants unless it also has one or more primary nasal consonants.

One interesting point is, languages tend to have secondary nasal con-
sonants only if they include in their inventory an /n/. Hence all the lap—
guages with one or more secondary nasal consonants also have some form of /n/.
(This is the same thing we found among fricatives where an /s/ seemed to be
a "prerequisite" for a secondary fricative.)

vii. In a given language the number of SNC's is never greater than
the number of PNC's.
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Some 25 languages (about 8.5% of the total number of languages haying
nasal consonants) violate this. These include, HINDI-URDU, KLAMATH, NAMA,
OTOML, MAZATEC, NGIZIM, SARA, LAKKIA, MAZAHUA, KANURI, PAEZ, WANTOAT, IRISH,
SUL, WASHKUK, NAMBAKAENGO, SENADI, and !XU (see appendix F). We need to
point out that sometimes analyzing a sound as a cluster of two primary or a
unit secondary phoneme(s) is very difficult. For example, we chose to in-
clude /g/ among the primary stops of TEKE even though it always occurred pre-
nasalized [ng], because of the fact that the nasal represents a separate pre-
fixed morpheme in the few words with /g/. On account of the exceptions mentioned
above, we find it absolutely necessary to modify (vii).

28. In a given language the number of secondary nasal consonants is
unlikely to be greater than the number of primary nasal consonants.

vii. In a given language the frequency of occurrence of SNC's is
always less than that of PNC's.

Our data is not in the position to provide ansyers to questions such as
(vii). But cases like APINAYE, and HAKKA where the primary nasal consonants
seem to be allophones of the secondary nasal consonants would seem to violate
this assumption. (In any case, we suspect that such violations are extremely
few.)

IV. b) 2. Types of secondary nasal consonants

In table 17 we present the types of secondary nasal consonants found in
our data together with their frequency counts.

Table 17. Secondary nasal consonants and their frequency counts.

Nasalized obstruents 484 Laryngealized 43 Voiceless 38
Palatalized 21 Labialized 16 Breathy 11
Pharyngealized 9 Nasal released 6 Velarized 4

Here we note that nasalized obstruents are, by far, the most frequent form
of secondary nasal consopants. We note also that nasal consonants are very
rarely velarized. This last observation is most likely to be an articulatory
constraint, in that if the velum is lowered it leaves little room for the
tongue to be raised.
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Table 18 sums up the relationship between place and manner of articulation
of nasal consonants in our data. (Note that manner here refers uniquely to
the various forms of secondary articulations cited.) From the table we find
the types of modification to the primary nasal consonants (steadily) in-
crease as the places of articulation increase. This is in accord with our
findings for fricative and oral stop consonants.

Table 18. Frequency of occurrence by place and manner of articulation.

Manner

place 1 2 3 4 5 6
1 6 2 - - - -
2 81 12 2 - - -
3 69 20 2 2 2 -
4 68 15 3 - - -
5 7 3 1 5 - 1
6 6 1 - 1 -

V. How marked are the ''marked" segments?

It seems appropriate in closing to make an oyverview of the last three chap~
.ters. When we do we notice certain similarities among some of the statements.
For example, statements (2), (13), and (25), all have one thing in common -
same place of articulation. This, as we have shown, is no accident. The
sounds in question are all made with the most mobile organ of articulation -
the tip of the tongue - at the acoustically most superior place - the alveo/
dental region (Stevens, 1961; int. al.). These, coupled with the very sig-
nificantly high perceptual salience of sounds made in this acoustic chamber,
would then account for these similarities. In the light of the above we pro-
pose the following universal tendency:

29. 1If a language has only one place of articulation for a given type
of consonant it is most likely to be the alveo/dental region.

The closest we came to bearing out this statement completely is MAIDU with only
/s/ for a primary fricative, and /n/ for a primary nasal consonant. As far

as we are concerned there are no clear cut exceptions to this statement since
every language in our base has an alveo/dental sound of one class or another.
Individual class exceptions have already been discussed. The very striking
nature of this realization may encourage proponents of the theory of mar-
kedness to suggest the alveo/dental region as the least "marked" place of
articulation.
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Another phenomenon that needs commenting on is voicing. Here we eli-
minate nasal consonants before any discussion as one of the requirements of
a primary nasal consonant is that it is voiced, Here also, we find that
the striking similarity between statements (4) and (16) deserve a state—
ment, as in (30) below.

30. There is a very highly significant tendency for languages to
have more voiceless obstruents than voiced ones.

The next statement is directly related to (30), and is as follows:

31l. The presence of a voiced obstruent in a given language is most
likely to imply the presence of its voiceless cognate.

Exceptions to this statement have been discussed under statements (5) and (17)
above.

And now we take a final look at the general structure of consonant phonemes.
As we noted earlier, languages tend to employ three strategies in choosing
their phonemes, namely - articulatory ease, acoustic intensity, and per-
ceptual salience. Of the three, we believe that perceptual salience has the
uppermost hand. Because when all is said and done, people want to be able to
communicate with the least amount of confusion. We are, of course, aware that
our choice of a maximal dispersion hypothesis conflicts with a theory of
markedness (Gamkrelidze, 1978; Greenberg, 1966; Hockett, 1955; Jakobson, 1941;
Trubetzkoy, 1939, int. al.), but we simply do not believe that the choice
of phonemes is a matter of mere 'gap-filling', whereby "empty slots (gaps)
appear in place of marked members of oppositions, as cells, as it were, which
would be filled by marked members of relation;" (Gamkrelidze, 1978; p. 13).

A very appropriate closing note that we hope would sum up this study is
given as statement (32):

32. The preferred set of consonants in a given language is:

37



Footrnotes

1.

10.

Of the 317 languages the phonological systems of only 148 were con-
tributed from scratch by the members. The rest were critically se-
lected (and sometimes reanalysed) from data in the Stanford Archives.

For the details of this and the discussion below, see Ian Maddieson
("Phonological generalizations derived from the UCLA Phonological
Segment Inventory Database.')

We shall, however, do a couple of comparisons later on involving /h/.
The three-way break down for /s/ and /z/ represent unspecified, dental,
and alveolar, respectively. For reasons discussed earlier, we found it
necessary to collapse all three figures. This is also reflected in the
patterns (table 2) except where a language has 2 out of the 3.

/J/ represents a voiced palatal fricative.

Due to reasons cited earlier, /h/ is dropped from Strevens's data (left
colum). The pharyngeal fricative /fi/ is also dropped from the right

column. This allows us to use only matching pairs.

For example, we are aware of certain dialects of HAUSA where /h/ replaces
/®/, which in turn had developed from /p/.

The inclusion of the underlined also for phonological patterning.

For a comment on Lieberman's account see Ladefoged's review of the Lieber-
man book in Language 54.4: 920-922. (1977).

Ferguson's statements were all based on the "all-or'none" principle, and
hence the seeming contradiction.
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1A

Ainu
Amoy
Barasano
Batak
Dani
Daribi
Fuchow
Itoma
Iwam
Javanese
Kashmiri
Kharia
Klamath
Korean
Maidu
Malay
Mundari

Mura

Appendix A

Primary Fricative Patterns - with dental and alveolar

/s/

places of articulation collapsed.

Nimboram
Pawaian
Sara
Sebei
Sepepet
Seneca
Siona

S. Nambiquara
Suena
Sundanese
Tagalog
Tamang
Temein
Tucano
Wantoat
Wichita
Yulu

Zoque
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1B /B/

Gadsup
Rotokas

1c /£/
Maori

Setani

1D /y/
Maung

Tiwi



Appendix A (continued)

28 /fs/
Adzera
Akan
Chamoro
Chuave
Diola
Efik
Hakka
Island Carib
Kadugli
Taoripi
Teke
Telefol
Temne
Thai
Ticuna
Yao

Yaqui

2B /s[/
Arabela
Chatino
Guajiro
Khasi
Koma
Maasai
Ojibwa
Sedang
Siriono
Tunica

Tzeltal

2C /sx/
Dafla
Nama
Shasta
Tonkawa

Yana

2D /sz/
Boro
Kunimaipa

Mabuiag

22 /vs/
Lelemi
Nambaikaengo

Yagaria

2F /ss/
Malayalam
Papago

Sa'ban

26 /gs/
Carib

Kaliai
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2H /&s/
Fasu

Yareba

21 /£]/

Kefa

Taishan

2 Miscel.

Abipon /xhB/
Bengali /sg/
Cham /s¢/
Ket /s]/
Khmer /s%/
Koiari /+%/
Kota /V§/
Kurukh /soe
Nyangi /s4/
Tavgy /&8s/
Yukagir /gtB/



Appendix A (continued)

3A  /fs]/ 3C /s4x/ 3F /fvs/
Kunama Hupa Beembe
Lappish Nez Perce Songhai
Luo Tiwa
Nera
Nubian 3G /fds/
Wappo 3D /s4f/ Katcha
Totonac Moro
Wiyot
3B /s[x/ Zuni
Delaware 31 /sfz/
Jaquaru Totontepec Mixe
Jivaro 3E /szd/ Wapishana
K'ekchi Ao
Jingpho
3 Miscel.
Acoma /s]s/ Hamer /sz[/
Alabama /&sd¢/ Hopi /vss/
Amahuaca /eéx/ Kan /[&sc¢/
Apinaye /vsz/ Kewa /&sx/
Araucanian /0s/ Kunjen /f3&y/
Asmat /fsj/ Lakkia /fed4/
Bariba /[fsz/ Mursi /@sf/
Beja /fss/ Ostyak /s[4/
Campa /Bs[/ Saek /vsy/
Cashinahua /slf/ Sinhalese /&s|/
Cayapa /&s]/ Squamish /s[oc/
Chontal /s3[/ Toma /[fsh/
Chukchi /zdy/ Wolof /[fsxc/
Evenki /Bsz/ Yurak /&sx/
Garo [/sc¢j/
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Appendix A (continued)

4A  [fvsz/
Bisa
Changchow
Dagbani
Dan

Doayo
Gbeya
Logbara
Malagasy
Tampulma
Tsou

Zande

Achumawi /s[xx/
Berta /fos[/
Bribri /sz[x/
Chacobo /Bss[/
Finnish /fvs]/
Goldi /Bsjx/
Guahibo /fvsx/
Gunnuna-Kena /s[cx/
Haida /4¢xac/
Hausa /&sz[/
Japanese /sz[c/
Irish /s¢xy/
Kanakuru /skzy/
Lahu /fv[3/

4 Miscel.

4B /fsz[/
Awiya
Bambara

Kullo

4C /fve[/
Lungchow

Po-ai

4D /fs[x/
Manchu

Somali

Luiseno /vs[x/
Luvale /fs[3/
Moxo /Bfsf/
Norwegian /fs[c/
Puget Sound /st[oc/
Punjabi /fszs/
Rukai /veds/
Telegu /fss[/
Tiddim /vszx/
Tlingit /sixoc/
Washkuk /&Bs[/
Yay /fvOs/
Yuchi /&sd¢[/
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Appendix A (continued)

54 /fvsz][/
Amo

Birom

Ga

Swahili

Ashluslay /fsx[4X/
Basque /fssfoc/
Brahui /fvsz4/
Burmese /08sz[/
Fur /fszf$/

Ik /fsz43/

Iraqw /fS#Ix/
Karak /fssx]/
Kwakiutl /stgoch/
Mazahua /szk[3/
Mazatec /Bésfy/

French
Hungarian

Romanian

Atayal /Bszxyh/
Amuesha /Bsz[xy/
Cofan /Bfsfjy/
Dakota /sz[3xy /
Diegeuna /Bszszx/
Dizi /stzfg?
Kanuri /efsz[x/
Kirghiz /Bfsz[x/

58 /fsz[3/ 5C [fvszy/
Amharic Igbo

Maba Kpell

Tigre

5 Miscel.

Mixtec /Bésfg/
Mongolian /&8 [¢x/
Otomi /&sz[x/
Paez [gPs|y/

Pomo /fs[xoc/
Quileute /s¢[xoc/
Russian /fvszx/
Tacana /pOrsf/
Tarascan [&fs[x/
Wintu /f6sxoc/
ixG /sz[3x /

6A  [fvsz[z/

Senadi

Tarok

Yakut

6 Miscel.
Lithuanian /vsz[zx/
Mandarin /fsszgoc/
Muiane /&8s [jx/
Nootka /s4[xoch/
Ocaina /&Bs[3x/
Quechua /®38s[y/
Tabi /f6dsz[/
Tolowa /[ssd[xy/
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TA  [fvsz[zx /[

Breton Angas
Bulgarian Turkish
German Tuva

7 Miscel.
Aleut /5f3x ocs/
Chipewyan /Gész}xy/
Chuvash /fsz[3cx/
Georgian /Bsz[zocs/
Gilyak /fszxyocs/
Guarani /fvB8ssxy/
Karen /0szB[xy/
Lak /sz[zxoch/

8 Miscel.
Albanian /fvedsz[3/
Bashkir /Tvesz]zx/
Burushaski /fszsz[ocu/
E. Armenian /fvsz#[zoc/
Ewe /®Btvszhg/
Greek /fvedszxy/
Greenlandic /Bfsf Mxoc/
Hebrew /fvsz[zxe/
Khalaj /fvsz[zjx/
Neo-Aramaic /Bfsz[zock/
Ngizim /fvszd4i[z/

9 Miscel.
Azerbaijani /fvsz¥[zxy/
Cheremis /Bfszd[3xy/
Komi /fvsz[zcIx/
Egyptian Arabic /f038sz[ocsh/
Socotri /fsz4B[zock/

11 Miscel.
Kurdish /fvszs|[3xytic/
Fashto /Bfszdsz[3ocs/
Margi /vsz4gf5gjxy/

14 Miscel.
Kabardian /fvszsB[zcocshe/

7B /fvsz[zy/

7C  /fsz[zocs/

Hindi-Urdu

Tuareg
Navajo /sz4[3xy/
Persian /fvsz]|zoc/
Shilha /$sZ[3xy/
Spanish /pfedsxy/
Sui /®sz|xys/
Vietnamese /fvszbxy/
Zulu /fvsz#%}/
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Appendix B

Inventory of all fricatives - all languages

Alawa

Andamanese
Arabana-Wanganura
Aranda

Auca

Bamjalang

Bardi

1A /s/

Ainu
Amoy
Baransano
Batak
Dani
Daribi
Fuchow
ILtonama
Twam
Kharia
Klamath
Maidu
Malay
Mundari

24 /fs/

Adzera
Chamoro
Chuave
Diola
Efik
Hakka
Island Carib
Kadugli
Taoripi
Teke
Telefol
Teme
Ticuna
Yao
Yaqui

@ Fricatives

Burera

Dera

Dieri
Gugu-Yalanji
Hawaiian
Kariera~Ngarluma
Malakmalak

Mura
Nimboram
Pawaian
Sara
Sebei
Selepet
Seneca
Suena
Sundaese
Tagalog
Temein
Tucano
Yulu
Zoque

2C /sz/

Boro
Kunimaipa
Mabuiag

2D /ss/
Korean

Siona

S. Nambiquara

2E  /vs/
Lelemi
Nambaikaengo
Yagaria

55

Maranungku
Nasioi
Nunggubuyu
Nyangumata
Roro

W. Desert
Wik~Munkan

1B /s/

Javanese
Tamang

¢ /p/
Gadsup
Rotokas

1D /f/
Maori
Sentani

1E /y/
Maung
Tiwi

21 /4]

Kefa
Taishan

21 /ss/
Malayalam
Sa'ban

23 [sx/
Shasta
Yana



Appendix B continued

% /sf/
Arabela
Chatino
Guajiro
Khasi
Koma
Maasai
Sedang
Siriono
Tunica

3A /+s[/
Kunama
Lappish
Luo

Nera
Nubian
Wappo

3B /s[x/
Delaware
Jaquaru
Jivaro
Klekchi

3C /szd4/
Ao
Jingpho

3D /fvs/
Beembe
Songhai

3E /fos/
Katcha
Moro

3F /sig/
Totonac
Zuni

36 /sfz/

Totontepec Mixe

Wapishana

2F /Bs/
Carib
Kaliai

26 /as/
Fasu
Yareba

2K /sx/
Dafla
Nama

56

‘2 Miscel.

Abipon
Bengali
Cham
Kashmiri
Khmer
Keiari
Kota
Kurukh
Nyangi
Papago
Tavgy
Thai
Tzeltal
Wantoat
Wichita
Yukaghir

3 Miscel.
Acoma
Akan
Alabama
Amahuaca
Apinaye
Araucanian
Asmat
Bariba
Beja
Campa
Cashinahua
Cayapa
Chontal
Evenki
Garo
Hamer
Hopi

Kan

Ket

Kewa
Kunjen
Lakkia
Mursi
Nez Perce
Ostyak
Sack

Toma
Tonkawa
Wiyot
Wolof

/55H/
/sc/
/§T(
/s[J/
/s3/
/f8/
/vs/
/soc/
/s4/
/ss/
/3s/
/fs/
/s]/
/snz/
/ss:/
/ss/

/sls/
/fscw/
/@s4/
/6sx/
/vsz/
/®6s/
/fs ]y
/fsz/
/fgi/
/Bs)/
/sf]/
/88]/
/si[/
/Bsz/
/scp/
/sz]/
/vss/
/®s¢/
/ssdj/
/®sx/
/£8y/
/fes/
/6s)/
/s4x/
/sfy/
/vsy/
/fsh/
/sxxM/

/s4l/

/fsoc/



Appendix B (continued)

4A  [fvsz/
Bisa
Changchow
Dagbani
Dan

Doayo
Gbeya
Logbara
Malagasy
Tampulma
Tsou
Zande

4B /fsz[/
Awiya
Bambara
Kullo

4C [sdxx¥/
Hupa
Tiwa

4D /fve]/
Lungchow
Po-ai

5A [fvsz[/

Amo
Birom
Swahili

Ashluslay
Basque
Brahui
Burmese
Finnish
Fur

Ik
Kanakuru
Karok
Luiseno
Maba
Mixtee

/fs[x45/
/fss[oc/
/fvszd/
/08sz[/
/fvs[s:/
/fsz[y/
/fszylz/
/s%3y J3/
/f§s}x/
/vs[xxw/
/tsz[z/
/pds]3/

5 Miscel.

4 Miscel.
Achumawi,
Berta
Bribri
Chacobo
Chukchi
Goldi
Guahibo
Gununa-Kena
Lahu
Luvale
Manchu
Moxo
Norwegian
Ojibwa
Rukai
Sinhalese
Somali
Telegu
Tiddim
Yay-
Yuchi

5B /fvszy/
Igbo
Kpelle

Mongolian
Otomi
Pomo
Punjabi
Squamish
Tacana
Tarascan
Washkuk
Wintu
Yurak
Ixu

57

/s]xoc/
/t0s]/
/sz[x/
/sll/
/sdzdy/
/Bsjx/

/fvsx/

/fv
/fs]z/
/tsix/
/Bfs[/
/fs[¢/
/hssh[[/
/v8ds/
/@ss:[/
/fs]x/
/fss[/
/vszx/
/fvos/
/&s4[/

/§ffx;
b

/88 cx/
/@sz%x/
/ts[xoc/
/tszss:/
/s]xwacocw/
/Bdst]/
[®fs[x/
/33Bs [/
/fosxac/
/BsxB8Jsd/
/sz]zx/



Appendix B (continued)

Atayal
Amuesha
Cofan
Dakota
Dizi

ca

Haida
Hausa
Hungarian
Japanese

/Bszxyh/
/Bsz[xy/
/Bts]iy/
/sz]3xy/
/Btsz[z/
/fvszf?w/

/4¢xococHWxw /
/8@Jszs[/

/fvsz]Z/

/sz]s:s:ic:/

7A  /fvsz[zy /

Angas
Turkish

Aleut
Chivash
Dieguena
Georgian
Gilyak
Hindi-Urdu
Iraqw
Kwakiutl
Mazahua

Albanian
Bashkir
Burushaski
E. Armenian
Ewe

Greek
Greenlandic
Hebrew

Iai

7 Miscel.

/8] zxyoct/
/fszfgzx/
Bs3s3xxMW/
/Bsz?asc&/
/fszxyocs/
/fsz[zock/
/fss 4[xxw/
/stgx¥ococ¥h/

/szk[zshs?/

8 Miscel.

/fvedsz]3/
/fveszTgx/
/fszsz[ocs/
/fvszi[zac/
/®Bfvszhe/
/fvedszxy/
/Bf:s]jx:toc:/
/fvsz|zx1s/
/ereés?x/

6A  /fvsz[3/
French
Romanian
Senadi
Tarok

6 Miscel.
Kanuri
Kirghiz
Mandarin
Mazatec
Muinane
Ocaina
Puget Sound
Quechua
Tabi
Tlingit

1B /fvsz[zx/

Breton
German

Navajo
Persian
Quileute
Spanish..
Tolowa
Tuva
Vietnamese
Yakut
Zulu

Irish
Karen
Khalaj
Neo-Aramaic
Ewe

Ngizim
Noothka
Sui

Tuareg
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/®fsz[x/
/Bfsz[x/
/fsszgoc/
/B3s|yi3/
/®8s] jx/
/Bs[zx/
/s%[xWococW/
/8B8s[y/
/10d8sz]/

/sixocxw/

/sz¢]zxy/
/tvsz]3zoc/
/s4xocxw W/
/B103sxy/
/554 [xyx¥/
/fvsz[3y/
/fvsz?xy/
/fvsz[zs /
/fvsz4g[/

/8Ipdas [Jexy/
/8szlsh [xy/
/fvsz[31%/
/Bfsz[3ocn/
/&Bfvszh /
/fvsz[z4k/
/s4[xocxWocWh/
/@sz[xyux/
/fsz[zoctz/



9 Miscel. 10. Miscel.
Azerbaijani /fvszi[sxy/ Cheremis /31:5525”.3%}(/. j
Chipewyan  /08sz[xyxWyv/ Lithuanian /V§ZI5XVJ5J 129/
Guarani /fvOgsxyxWyw/ Tigre /ftissizz:[[:23:/
Komi /fvsg\f? '
Paez /®Bsnz TJngyon
11 Miscel. 12
Bulgarian /fvsz[zxfdydsizl/ Amharic /ff:ss:zz:[[:3z:5wsu;/
Kurdish /'fvggsfgxth/ '
Margi /vsz]zik Jxy/
Pashto /stz4§gf53q5[
Russian /fV§;foVJ§‘JZJ&%/
Socotri /fszdks? [2[35cy/
16 17
Shilha /fszfgxy§gf:s:f:g:x:y:z:/ Lak /sz[%xoch [WxWocks: [ 1 [Wix:xW:iociocws/
19 23
Kabardian /fvg;fggjbcsh:¢%xjxwyjocwbw/ Egyptian Arabic /ff:08ss:zz:[[:
dc:oc:sy:hh:fss:z:Mh:z/

Appendix C. Primary oral stops - with dental and alveolar places of

articulation.
$ - Maidu 2 - Hawaiian /PK/

3A  /ptk/
Arabela Dan Daribi Pasu
Iwam Kaliai Maori Nama
Nambakaengo Pawaian 5. Nambiquara Taoripi
4A  /ptkt[/

Amahuaca Ainu Amuesha Apinaye
Asmat Dakota Delaware Guajiro
Guarani Karok Khmer Korean
Lungchow Luvale Maasai Mixtec
Ojibwa Po-ai Shasta Siona
Spanish Taishan
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48 /ptek/

Ao Burera
Gugu-Yalanji Karen
Malakmalak Maranungku
Nyangi Sebeid,
Wik-Munkan
4D /bdgdz/ 4E /bd3g/
Berta Breton
Turkish Klamath

4 miscel.
Aleut /tkqts/ Banjalang
Gadsup /ptdk/ Hopi
Norwegian /bddg/ Rotokas
Sentani /ptdk/ Wapishana
Zuni /pttst]/

5 A /ptktst[/
Chacobo Cheremis E. Armenian
Jivaro Kan Paez
58 /btdkg/ 5C /ptkqts/
Chuave Atayal
Koiari Chukchi
Shilha Greenlandic
Socotri
Songhai

5E /ptkqt]/

5F /pbtkt[/

Abipon Alabama
Quechua Siriono
5 miscel.

Achumawi  /ptkqdz/

Akan /bdgtedj/
Bardi /pttck/

German /bdgpfts/

Hupa /teqtst]/
Javanese /pttkts/
Kirghiz = /ptgtst]/
Luiseno /ptkat[/

4C /ptits/

Changchow
Fuchow
Hakka
Tonkawa

4F /pbtk/

Nasioi
Roro

/ptat]/
/ptkqg/
/ptkg/
/bdgt[/

Beembe
Lak
Seneca
Zulu

Georgian
Wiyot

5D /pbtkts/
Lakkia

Tsou
Yurak

56 /ptttk/

Tiwi
W. Desert
Adzera /bdgtsdz/
Alawa /bddig/
Efik /ptckqg/
Gilyak /ptckq/
Irish /tddt[dz/
Ket /btdkg/
Kunjen /pttck/
Maung  /ptikfe/
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/ptpfts/
/bdge/
/btkdz/
/ptkdz/



Appendix C (continued)

Mongolian
Nez Perce
Ostyak
Tamang

/bdgdzdz/
/pitkqoc/
/ptckts/

/piktsts/

Totontepec-Mixe /ptdkg/

Auca
Carib
Finnish
Koma
Tucano

6B /ptttck/

6A /pbtdkg/

Barasano Bisa
Chatino Dafla
French Garo
Mabuiag Nimboram
Wantoat Yagaria

6C /pbtdkts/

Arabana-Wanganura Guahibo
Aranda Thai
Nungu-Buyu

6 miscel.
Araucanian /pttkt[t]/
Azerbaijani /ptckt[dz/
Campa /ptcktst]/
Itoma /pbtdkt [/
Kariera-Ngarluma /ptttcg/
Kullo /bkgtst[dz/
Mandarin /ptktstst]/
Navajo /ptktstet[/
Persian /bdget [d3/
Tama /btdikg/
Yareba /btdkgdz/

7JA /pbtdkgts/

Rissoam
Tagalog
Tiddim
Zoque

7D /pbtdkgt [/
Island CArib

Tiwa
Yaqui

7B /pbtdkgdz/
Batak

Fur
Sara

IE /btdkgt[d3/

Hausa
Nubian

Mura /pbtkg/
Nyangumata /pttkg/
Saek /pbtdk/
Tolowa /ptktst[/
Boro
Dera
Kanakuru
Telefcl

6D /ptkatst[/

K'ekchi

Totonac
Ashluslay /ptktst[ke/
Bulgarian /bdgtst[dz/
Dieguena /pitkqif/
Jingpho /ptktsptkt/
Khasi pbtdkdz/
Kwakiutl /ptcatjte/
Mazahua /ptkgtst[/
Nera /ptdkgdz/
Somali /bddggt |/
Tuareg /btikga/
Yay /pbtdck/

7C /pbtdktst[/
Cashinahua
Chontal

Moxo

7F /ptkqtstet[/

Nootka
Squamish
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Angas
Cham
Kabardian
Kunama
Luo
Ocaina
Suena

Andamanese
Goldi
Khalaj
Yakut

Bashkir
Otomi

8C /pbtdkgkpdb/

I
/pbtdtck/
/bddqtsdzqoc/
/btdcgkg/
/bdgtsdzt[dz/
/pbtdkgdz/

Bambara
Igbo
Manchu
Yana

Bribri
Tarascan

8D /pbtdcikg/

7 miscel.

Beja /bitdkgdz/
Chipewyan /ptktstst#ff/
Kota /btdddgdz/
Kunimaipa /pbtdkgs/
Mazatec /pbtktstftf/
Sa'ban /pbtdgt [dz/
Tacana /pbtdktst /

8A /pbtdkgt[d3/

Burmese Evenki
Japanese Kanuri
Sedang Ticuna

8B /pbtdkgtst[/

Chuvash
Tuva

Lappish
Tzeltal

8E /pbtdkqtst[/

Bariba Diola Kefa’ Lithuanien Sui
Doayo Gbeya Malay Mursi
Kpelle Zande Ngizim Tabi

.8 miscel.
Acoma /bdjkgdzdzdz/ Chamoro /pbtdkgtsdz/
Dieri /pttdtdck/ Dizi /btdtkgt[dz/
Egyptian Arabic /pbtdkqu / Greek /pbtdkgtsdz/
Haida /ptke 4d3tf/ Jaquaru /ptckatst[t[/
Kadugli /pbtdgn Maba /btdtdjkg/
Moro /pbitkgf?dg/ Sunanese /pbthkgTJ/
Temne /pbitdkggb/ Tigre /btdkgtst[dz/
Wolof /pbtdcgkgoc/ '

9A /pbtdkgtst[dz/

Amoy
Hebrew
Romanian

Gununa-Kena /pbtdkgtst[te/

Katcha
Papago
Rukai
Temein
Wintu

/btdtdcikg/
/pbtddkgt?dg/
/pbtdtdkgts/
/pbtdtdikg/
/pbtqut#t[dg/

9B /pbtdkgqt[dz/

Kurdish

Lahu

Neo—~Aramaic

9 miscel.

Hamer /pbtdcikgts/
Lelemi /btdkgKpgbtsdz/
Pomo /pbtdtkggts/
Tavgy /pbtdcikgkx/
Wappo /pbtdtkgtst[/
Yukaghir /pbtdfkgqt[/
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10A /pbtdidkgt[dz/

10B /pbtdkgkpgbt[dz/

10C /pbtdeikgkpdb/

Bengali Amharic Birom

Brahui Dagbani Senadi

Kharia Ga Tampulma

Malayalam Logbara

Mandarin Tarok

Punjabi

Sinhalese

10D /pbtdkgtsdzt[dz/ 10E /pbtdcjkgt[dz/ 10 Miscel.

Ik Cofan Muinane Cayapa  /pbtdcikgtst[/

Yuchi Ewe /pbtdkgKpgbtsdz/

1% Iraqw /pbtdkggkpdgbts/
Kashmiri /pbtdtdkgtsdz/
Kurukh  /pbtdtdcjkg/
Malagasy /pbtdkgtsdztsdz/
Margi /pbtdcitsdzt[dz/
Quileute /pbtdkgqtstst[/
Teke /pbtdkgpfbft[dz/
Yao /pbtdcjkgtsdz/
Yulu /pbtdckgKpgbdz/

11 miscel. 12A /pbtdkgtsdzted iy

Amo /pbtdkgKbéBtStfd%/ Albanian Hungarian

Basque /pbtdcikgtstst|/

Hindi-Urdu  /pbtgdtdkgqt[dz/

Iai /pbtdtddbkgt [dz/

Puget Sound /pbtdkgqtsdzt[dz/

Telegu /pbtdtdkgtstzt [/

12B. 13.

Pashto /pbtdt{dkgtsdzt[dz/

Awiya
Burushaski
Tlingit

Komi /pbtdcikgtst[dzted Y

14 miscel.

/pbtdkgqetsdzt [dzKpdb/
/pbtdtdkggtstsdzt[dz/
/pbtdkgqstsdzt[dzteds/
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6B /plttek/

Arabana-Wangamura

Nungu-Buyu

Appendix D.

All plosives and affricates - al] languages

34 /ptk/
Arabela Fasu
Twam Maori
Pawaian Taoripe
4A [ptck/ 4B /ptkt[/
Burera Ainu
Gugu-Yalanji Asmat
Malakmalak Spanish
Sebei
5A  /ptkt[?/ 5B /ptck?/
Amahuaca Ao
Karok Wik~Munkan
5D /pbtk?/
Nasioi
Roro
5 miscel.
Abipon /ptkqtf/
Bardi /pttck/
Efik /btdkKp/
Greenlandic  /ptkqts/
Maung /pttkte/
Seneca /btk?dz/
6A  /pbtdkg/
Auca Barasano Bisa
Dafla Dera French
Mabuiag Nimboram

6C /ptkqets/

Atayal
Chukchi

38 /pk?/

Hawaiian

4 miscel.

Sentani /ptkd/
Rotokas /ptkg/
Banjalang /ptat[/
Aleut /tkqts/
5C /btdkg/
Chuave
Koiari
SE  /ptttk/
Tiwi
W. Desert
Alabama /pbtkt[/
Dan /ptk2kw/
Gadsup /ptdk?/
Kewa /tcgmbnd/
Ostyak /ptchts/
Vietnamese /tck2th/
Boro
Garo

6D /ptk2t[kw/

Guarani
Mixtec
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6 miscel.

Achumawi ‘ /Pth?dg/
Araucanian /pttkt[t]/
Chacobo /ptketat]/
Hopi /ptkg2?k¥/
Kariera-Ngarluma /ptttcg/
Nera /pfdkgd?/
Selepet /bdgphthkh/
Tonkawa /ptk2tskw/
Tsou /pbtk?ts/
JA  /pbtdkg?/
Carib Chatino
Tucano  Yagaria
7 miscel.
Cashinahua /pbtdktst[/
Guahibo /pbtdktsth/
Kunama /btdcikg/
Marznungku /ptckp:t:ik:/
Songhai /btdkgtJdd/
Telefol /pbtdkgk¥/
8A  /pbtdkgt[dz/
Andamanese Bambara
Khalaj Evenki
Goldi Manchu

8C /pbtdkgkpgb/

Bariba
Zande

Breton
Dieguena
Fuchow
Greek
Ket
Luiseno
Maasai
Moxo
Nyangi
Socotri
Tama
Wantoat

/bdjgphthchikh/
/pttkget[kw/
/ptktsphthkhtsh/
/pbtdkgtsdz/ -
/btdkg2tddd/
/ptka?t[kwgw/
/ptkt[bdfg/
/pbtdk?tst[/
/ptckbdfgy/
/btdkg2t?k?/
/btdtkgbd/
/pbtdkgkwgw/

8D /pbtdcikg/

Diola
Malay

8 miscel.

65

Alawa /bddgjng/
Campa /ptektst[/
Daribi /pttphthkh/
Kaliai /ptKmbndng/
Mura /pbtkg?/
Nyangumata /pttkgtd/
Siriono /pbtkt[kd/
Totontepec~Mixe /ptdkg?/
Yareba /btdkgdz/
7B /pbtdkgdzs/
Batak
Fur
Cheremis /ptktst[pJtd/
Island Carib  /pbtdkgt[/
Kunimaipa /pbtdkge/
Nubian /btdkgt [dz/
Suena /pbtdkgdz/
Totonac /ptkgtst[2h2/
8B /pbtdkgtst[/
Bribri
Lappish
Tuva
8E /pbtdkg?ts/
Tagalog
Zoque
Delaware /ptktfp:t:k:tf:/
Dieri /pitdtdck/
German /bdgpftsphthih/
Kanakuru /pbtdkgbd/
Kirghiz /ptatst[phthgh/
Luvale /ptkt [imbndndpdz/
Moro /pbttkgt[dz/
Norwegian /bddgphththkh/
Sa'ban /pbtdg?t[d=z/
Tacana /pbtdk?tstz/
Tunica /bdg?phthkht fh/
Yaqui /pbtdkg?t[/



9A  /ptk2t[hphthkht[/

Guajiro
0jibwa

9 miscel.
Adzera /bdg?tsdzphthkh/
Amuesha /ptk2t [ptshtsht [Jhy
Apinaye /ptk?tfmbndnjng/
Bashkir /pbtdkg?tst][/
Beembe /ptpftsphthkhpshtsh/
Chamoro /pbtdkg?tsdz/
Chuvash /pbtdkgtst[tJ/
Finnish /pbtdkgp *t *k:/
Jivaro /ptk2itst[2sp?/
Kanuri /pbtdkg?tfdé/
Karen /ptck2phthchkh/
Maba /btdtdikg?/
Romanian /pbtdkgtstfdé/
Saek /pbtdkephthihy
Shasta /ptket[phtok>t[?/
Sudanese /pbtdkg?4t[/
Tabi /pbtdcjkg?/
Temein /pbtdtdikg/
Temne /pbttdkg?db/
Tuareg /btikggthish/
Wapishana /bdg?t [phthdkh/
Yukaghir /pbtdikaqt[/

10A /pbtdcjkgkpgb/

Birom Kuxdish
Senadi Neo—-Aramaic
Tampulma

10 miscel.
Akan /bdgted jphthkhtewd jw/
Azerbaijani /ptckt[dzphthchkh/
Dagbani /pbtdkgkpdbt [dz/
Dizi /btdtkgtfdgk’t?’/
Ewe /bdkgkpgbtsdzphth/
Gilyak /ptckgpPthkhghtThy
Hakka /ptktsphthkhtshndgg/
Hebrew /pbtdkg?tst[dz/
Kadugli /pbtddckgbf/ *
Kan /ptktst[phthkhtsht[h/
Khasi /pbtdk2dzphthkh/
Kunjen /pttckphththchkhy/
Lelemi /btdkgkpgbtsdzp?/
Maidu /phbth[khchprtocok?/
Malagasy /pbtdkgtsdztsdz/
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10B /pbtdkgq?t]cs/

9B /ptk2t[phthkht[hy/

Khmer
Po-ai

10C /pbtdkgkpgbbd/

Dan

Doayo
Malayalam /pbtdtdkgt[dzs/
Mongolian  /bdgdzdzphthkhtsht[h/
Mursi /pbtdcikgbd/ =
Ocaina /pbtkg?tsdztddJ/
Papago /pbtddkg?t [dz/
Persian /bgge?t?dgphihkh/
Rukai /pbtdtdkg?ts/
Siona /ptk2t]kwptkk/
Taishan /ptkt[phthkht [hkwkwh/
Tamang /piktstsphthkhtshtsh/
Tavgy /pbtdcikgkx?2/
Teke /pbtdkgpfbvt[dz/
Ticuna /pbtdkg?t[dzkw/
Turkish /bdg2dzphthchiht[h/
Yurak /pbtk2tspdbdtdtsd/



11 miscel.

Amo
Basque
Beja
Berta
Brahui
Cayapa
Tai
Itoma
Javanese
Katcha
Kpelle
Kurukh
Lungchow
Luo
Muinane
Nez Perce
Paez
Swahili
Thai
Tiddin
Washkuk
Wolof
Yay

Zuni

13 miscel.

Angas
Burmese
Cham
Changchow
Hamer
Hungarian
Japanese
Kefa
K'ekchi
Komi
Lakkia
Logbara
Margi
Mazatec
Russian
Sara
Shilha
Wiyot
Yakut
Yana

/pbtdkgkpdbtst [d3/
/pbtdcikgtstst][/
/bttdkgedzthkwgu/
/bdg?dzp>mbnddhgk?/
/pbtdtdkg?t [dz/
/pbtdcikg?tst]/
/pbtdtdkgKpgbt [d3/
/pbtdk?t tJt’kté’/
/pttk2tsphththkhtshy
/btdtdcikgbd/
/pbtdkgkpgbbkwgw/
/pbtdtdcikg?/
/ptket]phthkhpdt [hy
/bdg2tsdzt [dzphthkh/
/pbtdcikg?t[dz/
/pLtkegyp’t’k’ g’/
/ptk2tst[mbtIndndIng/
/pktfphﬁthé}tjhkhgf
/pbtdk?tsphthkhtsh/
/pbtdkg?tsphthou/

/tk?2t Jmbmb¥ndk¥ngng¥ndz/
/pbtdeik2gyb :5:/
/pbtdck2phthchkh/
/pt2tftskhk?ts?t [2kuhkw?/

/bdcggt [dzthdfkhphs/
/pbtdkg?t?dgphthkhtfh/
/pbtdtck?phththchkh/
/ptk2tsphphithtfkhkhtshtsh/
/pbtdcikgtsbdk’g/
/pbidkgtsdzt [dzted ft?/
/pbtdkgt [dzp:tik:ts:t]:/
/pbtdcikg?p’t’c’k?/
/ptkg2tst[pt Kk g’ ts’t[?/
/pbtdcjkgtst[dztctj/
/pbtk2tsphthkhkJhkwkwhtsh/
/pbtdkg?Kpgbt [dzbd/
/pbtdei2tsdzt [dzbd7/
/pbtk?tjtstfnd?qu;nd;pdg/
/pbidkgtsplbJt’dikit ]I/
/pbtdkgdzmbndpingbd/
/btdkgb:t:égd: tkg:/
/ptk2tst[p
/pbtdkgt [d3p it :k:t] :d3./
/bdkg?t [dzphthp>12k>t[?/

thkhkwkwhtsht [hy/

12 miscel.

Albanian
Aranda
Ashluslay
Chontal
Dakota
Ga

Irish
Koma
Kota
Korean
Kullo
Mandarin
Pashito
Tarok
Wichita

14 miscel.

Amoy
Sedang
Somali
Tolowa
Tzeltal
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/pbtdkgtsdzt[dzted )Y
/ptttckmbndndndning/
ptk2tst[kiptkts’t[>/
/pbtdketst]pit Kk t[?/
/ptkt[php?tht2kek>t[ht [/
/bidgﬁbgbtfd?phkhtfwdgw/
/tddt[dzpvhphpupthiihgly
/pbtdkg?p’bt>dk’/
/btdddgdzphththkht [hy
/ptkt]phpthtkhit [ht [/
/bkg?tst]dztht?dts>7
/ptktstst[phthkhtshtsht [hy
/pbtdtdkgtsdzt jdz/
/pbtdkgKbéBtdeBdV
/tk2tskwts:thkhk 2 kwhtswts?/

/pbtdkg?tst [dzphthkhish/
/pbtdkg?t [dzphbthdkh/
/bddgq?tfb:thd:d:khg:q:/

/ptk2tst[thtok>kwkw?ts2t[2t[h/

/pbtdg2tst[p’t’khk?ts?t[?/



15 miscel.

Cofan

E. Armenian
Gbeya

Iraqw

Lahu

Pomo

Quechua

S. Nambiquara
Tiwa

16 miscel.

Awiya
Bulgarian
Georgian
Gununa-Kena
Hupa
Jingpho
Klamath
Tarascan
Wappo

Yao

Zulu

17 miscel.

Hausa

Ik
Lithuanian
Ngizim
Sui

Yulu

18 miscel.

Egyptian Arabic

Kashmiri
Nambakaengo
Navajo
Wintu

19 miscel.

Kharia
Squamish

/pbtdejkgt [dzphthchkht [h/
/ptktstfphprthtokhktshtst [hi[s/
/pbtdkg?Kpdbbmbdndigimgb/
/pbtdkgg?Kpgbtsbdgwtd®/
/pbtdkg?t[dzphthkhght [h/
/pbtdtkg2tsp’t’t’k>g’ts?/
/ptkat[php2tht khik>ghg>t[ht [/
/ptk2php?thtrkhiokwkwhiwIHdy
/pbtdkg?t[php2tht kwk>kw?/

/pbtdkgqetsdzt [dzkpdbguev/ . . .
/bdgtst [dzphthkhpihpdtihgIkdhgtsdy
/piktstfphp’ihigkhk’q’tshts’t?htf’/
/pbtdkq?tst[tep’t Kk ts’t 2 kx>/
/teg?tst[thtoche’q?te2t[ 2t [whtshtso/
/ptk2tsptktphthkhpdphpthikJkihith/

/ijQ?Phihkhchq_he’ ’k’cﬂi.)p)/

/pbtdkg?tst[phthkhtsht [hywkwhy
/pbtdtkg?tst[p¥t7t°k>ts*t[?/
/pbtdcjkg?tsdzphthchkhtshy
/ptkdz 4{si/php?bthtokhk>t[ ke¢?/

/btdkg?tfng?kawngwkw’kJ’k’/
/pbidkgtsdzt [dzbdts’ts’$gk’/ .
pbtdkgtsdszb?tdengJtthIJng/
/pbtdcikgky “hdimbndngng¥/
/pbtdkq2tst[phthkhghpdtsht[h/
/pbtdckgkpgbdzbddfmbning/

/ptdkgg?dzb:ft:gkigrqegd:d:?s/
/pbtdtjkg?sdégh?hkhtgh?thfJhng/
/ptkpﬁthkhthWkWthJkmenngmandWQ w/
/ptk?tst#tftht’khk’tshts’t4ht4’tfht?’kwh/
/pbtdkq?tet [dzphthpotok2qotert]?

/pbtdtdkgt [d3phbthtdkhgt [dz/
/ptkgetstet[pot k2 kokwiglgidgotsot[2ter/
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20 miscel.

Bengali
Nootka
Otomi
Sinhalese

2] miscel.
Kabardian
Mandarin
Yuchi

22 miscel.
Acoma
Burushaski
Hindi-Urdu
Mazahua
Quileute

23 miscel.

Chipewyan

Pujet Sound

Tigre

24 miscel.

Amharic
Jaquaru

25 miscel.

Igbo
Kwakiutl

26 miscel.

Haida
Nama

28 miscel.

Telegu
Tlingit

/pbtdtdkgt [dzphthihkht [hpRdhighgRazh/
/ptkq2tstet[p>t 7k’ q kwkw 2t [Sts2tdoqw/
/pbtdkg?tst [php btht2khkwk?kwogwt[2/
/pbtdtdkgted fpibit:d:t:d:te:dikg:/

/bdgq?tsdzqyphp’tht>khic> kwhgukw? quts? gyugu/
/pbtdtdkg?t [dzphbthdtdkhgt [dz/

/pbtdkg?tsdzt [dzphp?tfit khk?> Fshtsht [ht [/

/bdjkg?dzdzd phihchp’t’tShTLhtf’t§’tQh/
/pbtdtdkgqtstsdzt[dzphththihghtshight[hy
/pbtdtdkgq?t [dzphththiht [hpghgRghgzh/
/ptkg?tst?bhgtht’gkhkwhkwkw’k’gwtfhtshts’tf’/
/pbtdkgqetstet[p’ T2k’ g kwquotedts t [?/

/ptk2tststet [tht kuxhkwko ko ts tshts tshte 2 teht [2+ [hkxuh/
/pbtdkgg}tsdzt[dng’kwg”q’t4ts’tf’p’t’l’qP/
/bdg2dztst[b:tht:t?t? :dikhkek k2 igits:t[het bt dz:/

/pbtdkgkpgbt [dzp? bt 12t sd:kek?k? skW? gt [ 1t [w:dz:/
/ptckqtst?tfphp’tht’chc’khk’qhqftshts’t?htf’tfhtf’

/pbtdkgt [d3phppdpd hbhBbIthldf KkhkwkwhgFigugufidzh/
/pth}tft#php’tht’chkwkwhgygﬂhqhkw’q}c’gﬂ’tfhtf’tf’t4ht4’/

/ptkac?tedlkt [phthkhchkwkwhghguh quesiokwrg?quat[htg?/
/pik?tskx| 2 ko | k| kfedhickotidhr2thiin k| |2 bk o] k]|

/pbtdtdkgtsdzt[dzp :b it it :d :d :k :g :ts :dz :phtPkhphghgh/
/pb%akggp?tsdztfdgt¢dngngyewqfqy’kw’k’p’t’t4’ts’tf’/
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30 miscel.
Punjabi /pbtgtdkgtfdgphththkhtfhp:ph:b:t:th:d:t:g:k:kh:g:tf:tfh:dg/
35 miscel.

Lak /phbdgep?tht?k? khkwhkw> hq?quhqurgwishtsdtsuhtsurt [ht[s [uhi [u2
p:t:k:k“:q:qw:ts:ts“:t?:tf“:/

86 miscel.

1xii /pbtdkgtsdztjdgphthkhgﬁtshdzﬁtfﬁdgﬁb’t’d’k’g’ts’dz’tj’dgﬂ
|12 10 k] ol kIb gl g} gyhnlh gloh glof & 42 b ki Nt kfh
* 9t ot off oth o128 ool | |2 b k| o] k|8 glgt a}f o]F gl
ol20 [1 2 [Ih kT ol |kl M gl gbd ghbh o] [P g] [2f n| ]2
04h  ng2h

Appendix E. Primary nasal consonants-with dental and alveolar places of
articulation.

1A /n/ 1 miscel.
Brahui Chipewyan Taoripi /m/
S. Nambiquara Tlingit Mixtec /n/
Wichita Yuchi

2A /mn/
Ainu Chuave Gununa-Kena Kwakiutl
Akan Chuvash Hausa Lak
Alabama Dakota Hawaiian Logbara
Amahuaca Dan Hindu-Urdu Maidu
Arabela Dani Island Carib Malagasy
Ashluslay Daribi Itoma Mongolian
Asmat Delaware Kabardian Nama
Azerbaijani Dizi Karok Nasioi
Bariba E. Armenian Kashmiri Navajo
Beembe Egyptian Arabic Kefa Neo-Aramaic
Beja Fasu K'ekchi Nez-Perce
Bulgarian Gadsup Khalaj Nootka
Cashinahua Georgian Klamath Ojibwa
Chacobo Greek Kojari Otomi
Chatino Guahibo Kullo Pawaian
Chontal Guajiro Persian

Kurukh
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Pomo
Romanian
Roro
Russian
Seneca
Sentani
Shasta
Shilha

Adzera
Atayal
Berta
Carib
Dera
Garo
Hebrew
Jingpho
Koma
Lahu
Mabuiag
Nambakaengo
Rukai
Tamang
Thai
Wantoat

Abipon
Amueha
Cofan
Komi
Muinane
Paez
Spanish

3C /mnp/

Nyangumata
Pashto

Siona Tiwa
Socotri Tolowa
Somali Tonkawa
Squamish Totontepec Mixe
Suena Totnak
Tacana Tunica
Temne Turkish
Tigre Tzeltal
2B /mp/
Wapishana
3A /mnn/
Aleut Amoy
Bashkir Batak
Birom Boro
Changchow Chuchi
Doayo Finnish
German Greenlandic
Hupa Iwam
Kaliai Ket
Korean Kunimaipa
Lakkia Luiseno
Manchu Mandarin
Nera Nimboran
Selepet Senadi
Tarok Tashan
Tiddin Tsou
Yurak Zoque
38 /mnn/
Acoma Albanian
B sque Bribri
Hungarian Jivaro
Lithuanian Mazahua
Ngizim Nubian
Papago Quechua
Tuareg Washkuk
3 miscel.

Irish /npn/
Telegu /mnn/

71

Wappo
Wintu
Wiyot
Yagaria
Yana
Yaqui
Yareba
Zulu
Zuni

Ao
Bengali
Burushaski
Daila
Fuchow
Haida
Javanese
Kirghiz
Kurdish
Lunchow
Maori
Po-ai
Tagalog
Telefol
Tuva

Ixd

Amharic
Campa
Kewa
Mazatec
Ocaina
Sara
Zande



4A /mnpn/

Adamanese Amo Angas
Bambara Banjalang Bisa
Burera Burmese Cayapa
Chamoro Cheremis Diola
Evenki Ewe French
Gilyak Goldi Guarani
Hamer Hopi Ik
Javanese Kadugli Kan
Karen Katcha Kharia
Khmer Kpelle Kunama
Lelemi Luo Luvale
Maba Malakmalak Malay
Margi Moro Moxo
Nyangi Sa'ban Saek
Sedang Sinhalese Sui
Swahili Tabi Tama
Tavgy Temein Ticuna
Vietnamese Wik-Munkan Wolof
Yao Yay Yukaghir
4B /mnnn/ 4C /mnndm/
Kota Awiya
Mandarin Iraqw
Norwegian
Siriono
5A  /mnpnim 5B /mnnpn/
Dagbani Alawa
Ga Bardi
Igbo Ostyak
Tampulma Punjabi
5 miscel. 6A /mnnnpn/
Y
Gbeya /mnnnnm/ Arabana-Wanganura
Maung /mnnnAn/ Aranda
Teke /mmnpn/ Dieri
Kariera-Ngarluma
Malayalam
Nungubuyu

4 miscel.

Auca
Breton
Cham

Efik

Fur
Gugu-Yalanji
Jaquaru
Kanuri
Khasi
Lappish
Maasai
Maranungku
Mursi
Sebei
Sudanese
Tarascan
Tucano
Yakut
Yulu

Dieguena /mnnp/

5C  /mnnpn/

Araucanian

Kunjen

6B

Lai /mnppoAm/
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5D /mannn/

Tiwi
W. Desert

$ Nasals

Achumawi
Apinaye
Barasano
Hakka

Mura

Puget Sound
Quileute
Rotokas



Appendix F.
1A /n/

Brahui
Chipewyan

S. Nambiquara

Tlingit

Ainu

Akan
Alabama
Amahuaka
Arabela
Ashluslay
Asmat
Azerbaijani
Bariba
Beembe
Beja
Cashinahua
Chacobo
Chatino
Chontal
Chuave
Dakota

Dan

Dani

2B /mp/

Gununa-Kena
Kabardian
Khalaj
Persian
Roro

Shasta
Squamish
Tonkawa
Yana

1B /n/
Mixtec
24 /[mn/
Daribi
Dizi
E. Armenian
Fasu
Gadsup
Georgian
Greek
Guahibo
Guajiro
Hausa
Hawaiian
Island Carib
Itoma
Karok
Kashmiri
Kefa
K'ekchi
Koiari
Kullo
3A /mny/
Adzera Changchow
Amoy Chukchi
Ao Fadla
Atayal Dera
Bashkir Doayo
Batak Fuchow
Bengali Gro
Berta German
Birom Hebrew
Boro Hupa
Burushaski Twam
Carib Japanese

All nasal consonants - all languages

iC /m/

Taoripi

Kurukh
Lak
Logbara
Maidu
Malagasy
Mongolian
Nasioi
Navajo
Neo-Aramaic
Ojibwa
Pawaian
Pomo
Romanian
Seneca
Sentani
Siona
Socotri
Suena
Tacana

2 miscel.

Wapishana
Wichita
Yuchi

Kirghiz
Koma
Korean
Kunimaipa
Lahu
Lungchow
Mabuiag
Mandarin
Maori
Nera
Nimboram
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Temne
Tiwa
Totontepec Mixe
Totonak
Tunica
Turkish
Tzeltal
Wintu
Wiyot
Yagaria
Yaqui
Yareba
Zuni

/mp/
/nn:/
/nn/

Po-ai
Rukai
Senadi
Tagalog
Tamang
Tarok
Tashan
Telefol
Tiddin
Tsou
Zoque



Albanian
Basque
Bribri

3¢ /mag/

Greenlandic
Kurdish
Luiseno
Manchu

Thai

Tuva

Adamanese
Amo

Angas
Auca
Bambara
Banjalang
Bisa
Burera
Cayapa
Cham
Chamoro
Cheremis
Diola
Efik
Evenki

4B /mnmn/

Kwakiutl
Nez Perce
Nootka
Tolowa
Wappo

4E /mmInp/

Amuehia
Lithuenian

38 /mnn/

Campa Komi Quechua
Cofan Muinane Tuareg
Jivaro Nubian Zande
3D /mnp/ 3 miscel.
Abipon Pashto  /mnn/
Hungarian Somali  /mnn /
Papago Zulu /mn7j/
Spanish Hakka /nd:ng mbf/
44 /mnp oo/
Ewe Khmer Saek
French Kunama Sebei
Fur Lappish Sudanese
Gilyak Lelemi Swahili
Goldi Luo Tabi
Gugu-Yalanji Maasai Tama
Hamer Maba Tarascan
Jaquaru Malakmalak Tavgy
Javanese Malay Ticuna
Kadugli Margi Tucano
Kan Moro Vietnamese
Karen Moxo Wik~Munkan
Kharia Mursi Yay
Khasi Nyangi Yukaghir
Katcha Sa'ban Yulu
4C  /mnm:n:/ 4D /mnnn/
Delaware Kota
Egyptian Arabic Siriomno
Shilha
Tigre
4F /mnnAm/ 4G /mann/
Awiya Ik
Iraqw Temein
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Apinaye
Bulgarian
Dieguena
Russian

5A /mnpnii/

Dagbani
Ga

Igbo
Tampulma

Breton
Chuvash
Finnish
Guarani.
Hindi-Urdu
Jingpho

64 /mannno/

Arabana-Wanganura

Dieri
Kariera-Nga
Malayalam
Nungubuyu

Acoma
Aleut
Haida
Kaliai

Mazatec
Ngizim
Punjabi

/mb nd n3 ng/
/m md nnd/
/mnonp/
/momdnd/

5B mnnpn/

Araucanian
Kunjen

/mnpnW/
/mmznn:nd/
/mm:nn:n:/
/mopnp®/
/mpimn/
/mmdnnnd/

4 miscel.

Ket /m n nd 0/
Norwegian /munnn/
Nyangumata /mnnnd/

5C /mnopn/ 5D /mpnnn/

Bardi

Ostyak

5 miscel.

Kewa /mnpmbnd/

Kpelle /mnpoo¥/

Maung /mnnnnp/

Teke /mmnpn/

Telegu /mm:np:n/

Yurak /mmJnndn/

6B /mm:nn:pp:/ 6C /mm:nn:pn/

Amharic Maranungku
Ocaina Wolof
rluma
6 miscel.
/mmnnpp/ Klamath /mmmpnin/
/mpnnng/ Nama /miindnekn?nd?
/mmnnng/ Otomi /momnpn/
/mngmbndng/ Selepet /mnombndng/
7 miscel.
/mnpndndznzndz/ Sara /mnpmbndndzng/
/mnpmbndngng+/ Sinhalese /mm:nn:pp:n/

/mmznn:npn/
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8 miscel.

Bur@ese /mpnonppng/ Mazahua /mgmnoppn/

Hopi /mpnppngnv/ Yakut /mm? nn: njnn: /
Lakka /mpnpnno¥ng/ Yao /mpnnppng/

Luvale /mnpnmBndngnd3/ °

9 miscel. iO miscel.

Kanuri /mnnombndngngﬁﬁéB/ Alawa /mngngmbnﬁndnd%hg/
Paez /mnpmbndndJngnzpz/ Gbeya /mnnnnmambndnggmghb/
Wantoat /mnnombndngn¥nzngW/ Irish /nporimIagnd pzod/

11. Washkuk  /mnpmbndndzngmYmb¥ngW/
Iai  /mnnpogmmnpgdhn/

12, 2

Aranda  /mpnopnbmdndndndzpgn/ Nanbakaengo /mnqm“nWQWnmendqdmb“ndwqgw/
Sui /mymnnnnpn0gy/

16. 18.

Senadi /mnpogmpnppmbndnd3nggn/ txu /mmgnnn:/

Appendix G. The database languages and their genetic as well as geographic
relations.

Indo-European

Greek: Greek

Celtic: Irish, Breton

Germanic: German, Norwegian,

Baltic: Lithuanian

Slavic: Russian, Bulgarian,

Romance: French, Spanish, Romanian

Iranian: Persian, Pashto, Kurdish

Indic: Hindi-Urdu, Bengali, Kashmiri, Punjabi, Sinhalese
Albanian: Albanian

Armenian: E. Armenian

Ural-Altaic

Fino-Ugric: Ostyak, Cheremis, Komi, Finnish, Hungarian, Lappish

Samoyed: Yurak, Tavgy

Turkic: Turkish, Azerbaijani, Chuvash, Yakut, Kirghiz, Bashkir, Khalaj, Tuva
Mongolian: Mongolian

Tungus: Evenki, Goldi, Manchu

Korean: Korean

Japanese: Japanese
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Austro-Asiatic

Munda: Mundari, Kharia
Khasi: Khasi
Vietmuong: Vietnamese
Bahnaric: Sedang
Khmer: Khmer

Niger-Kordofanian

Kordofanian: Katcha, Moro, Kadugli

Mande: Kpelle, Bisa, Bambara, Dan

W. Atlantic: Wolof, Diola, Temne

Voltaic: Dagbani, Senadi, Tampulma, Bariba
Kwa: Ewe, Akan, Igbo, G&

Togo Remnant: Lelemi

Cross River: Efik

Plateau: Birom, Tarok, Amo

Bantoid: Beembe, Swahili, Luvale, Zulu, Teke
Adamawa: Doayo

Eastern: Gbeya, Zande

Nilo-Saharan

Songhai: Songhai

Saharan: Kanuri

Maban: Maba

Fur: Fur

E. Sudanic: Maasai, Luo, Nubian, Nyangi, Ik, Sebei, Tama, Temein, Nera,
Tabi, Mursi

C. Sudanic: Logbara, Yulu, Sara

Berta: Berta

Kunama: Kunama

Koman: Koma

Afro-Asiatic

Semitic: Egyptian Arabic, Tigre, Amharic, Hebrew, Sccotri, Neo-Aramaic
Berber: Shilha, Tuareg

Cushitic: Somali, Awiya, Iraqw, Beja

Omotic: Kullo, Dizi, Kefa, Hamer

Chadic: Hausa, Angas, Margi, Ngizim, Kanakuru

Australian

Iwaidjan: Maung

Tiwian: Tiwi

Bureran: Burera
Nunggubuyan: Nunggubuyu
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Australian (continued)

Maran: Alawa

Daly: Maranungku, Malakmalak

Nyulnyan: Bardi

Pama~Nyungan: Wik-Munkan, Kunjen, W. Desert, Nyangumata, Aranda, Kariera-
Ngarluma, Gugu-Yalanji, Mabuiag, Arabana-Wanganura, Dieri, Banjalang

Austre-Tai

Kam-Tai: Standard Thai, Lakkia, Yay, Sui, Saek, Po-ai, Lungchow
Atayalic: Ataval

W. Indonesian: Sundanese, Javanese, Malagasy, Cham, Malay, Ratak
Philippine: Tagalecg, Sa'ban, Chamoro, Rukai

Formosan: Tsou

N.E. New Guinea: Adzera, Roro

New Britan: Kaliai

Loyslty: Iai

Polynesian: Maori, Hawaiian

Sino~Tibetan

Sinitic: Mandarin, Taishan, Hakka, Changchow, Amoy, Fuchow, Kan
Himalayish-Kirantish: Tamang

Mirish, etc: Dafla

Lolo-Burmese: Burmese, Lahu

Kachin: Jingpho

Kuki-Chin: Ao, Tiddim

Baric: Garo, Boro

Karenic: Karen

Miao-Yao: Yao

Amerind (Northern)

Haida: Haida

Tlingit: Tlingit

Athapaskan: Navajo, Chipewyan, Tolowa, Hupa

N. Penutian: Nez Perce, Klamath

Cal. Penutian: Maidu, Wintu

Mex. Penutian: Chontal, Zoque, Tzeltal, Totonac, K'ekchi, Totontepec Mixe
Oto-Manguean: Otomi, Mazahua, Mazatec, Mixtec, Chatino
Wakashan: Nootka, Kwakiutl

Chemakuan: Quileute

Salishan: Squamish, Pujet Sound

Uto-Aztecan: Papago, Luiseno, Hopi, Yacqui

Kiowa-Tanoan: Tiwa

Hokan: Karok, Pomo, Dieguena, Achumawi, Yana, Shasta
Tarascan: Tarascan

Zuni: Zuni

Keres: Acoma

M-Algonkian: Ojibwa, Delaware, Tonkawa, Wiyot

M-Siouan: Seneca, Wichita, Dakota, Yuchi, Tunica, Alabama
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Indo-Pacific

Andamanese: Andamanese

W. New Guinea: Asmat

N. New Guinea: Washkuk, Sentani, Nimboram, Iwam

S.W. New Guinea: Telefol

C. New Guinea: Selepet, Gadsup, Yagaria, Kewa, Daribi, Chuave,
Dani, Wantoat, Fasu

S. New Guinea: Suena

N.E. New Guinea: Dera

E. New Guinea: Kunimaipa, Yareba, Koiari, Taoripi

Bougainville: Nasioi, Rotokas

C. Melanesian: Nambakaengo

Amerind (southern)

Chibchan: Itonama, Bribri, Mura.

Paezan: Cayapa, Paez

Witotoan: Ocaina, Muinane

Carib: Carib

M-Ge: Apinaye

Pano-Tacanan: Amahuaca, Chacobo, Tacana, Cashinahua
Mataco: Ashluslay

Zaparoan: Arabela, Auca

Quechumaran: Quechua, Jaquaru

Chon: Gununa-Kena

Arawakan: Wapishana, Island Carib, Amuesha, Campa, Guajiro, Moxo

Tupi: Guarani, Siriono

Guahibo-Pamigua; Guahibo

Ticanoan: Ticuna, Barasano, Siona, Tucano
Jivaroan: Jivaro, Cofan,

?Penutian: Araucanian

Other

Eskimo-Aleut: Greenlandic, Aleut

Dravidian: Telegu, Kota, Kurukh, Malayalam, Brahui
Paleo-Siberian: Ket, Yukaghir, Chukchi, Gilyak
Khoisan: Nama, !xu

Basque: Basque

Burushaski: Burushaski

Ainu: Adinu

Georgian: Georgian

Kabardian: Kabardian

Lak: TLak
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Appendix H. Language sources - UCLA DATABASE (for the other sources,
consult the Stanford Archives.)

Abipon

Achumawi

Acoma

Alawa

Amo

Amoy Chinese

Andamanese

Angas

Ao

Arabela

Arabana~Wanganura

Aranda

Najlis, E.L. (1966) Lengua Abipona, Toma I. Centro de
Estudios Linguistics, Universidad de Buenos Aires.

Olmsted, D.L. (1964) A History of Palaituttion Phono-
logy. U.C. Publication in Linguistics v. 35.
-—, (1966) Achumawi Dictionary UCPL. v. 45.

Miller, W.R. (1966) Acoma Grammar and Texts. UCPL. v. 40.

Sharpe, M. (1972) "Alawa phonology and gramamr."
Australian Aboriginal Studies. No. 37. Canberra: AIAS.

di Luzio, A. (1972) '"Preliminary description of the
Amo language." Africa und Ubersee. 56:3-60.

Hanyu Fangyan Gaiyao. (1960) A Precis of Chinese Dialects.
Peking.

Voegelin, C.F. and C.M. (1966) 'Languages of the world:
Indo-Pacific Fascile Eight." ANL 8/4: 10-13.

Brown, A.R. (1914) '"Notes on the languages of the
Andamanese Islands.' Antropos. 9: 36-52.

Burquest, D.A. (1971) "A preliminary study of Angas
phonology." Studies in Nigerian Languages. (ed.) Bendor-—
Samuel, et. al.

Gowda, K.S. Gurubasave, (1972) Ao-Naga Phonetic Reader.
Nanjangud, Mysore State, Central Inst. of Indian Lgs.
-—, (1975) Ao Grammar. Nanjangud, Mysore State, Central
Inst. of Indian Lgs.

Rich, Furne (1963) 'Arabela phonemes and high lvel phono-
logy," Studies in Peruvian Indian Lgs: I. SIL, U. of Ok.
pp. 193-305.

Hercus, A. (1973) '"The prestopped nasal and lateral con-
sonants in Arabana-Wanganura." Anthropological Linguistics.
14.8: 293-305.

0'Grady, G.N., C.F. Voeglin, (1966) "Languages of the

world: Indo-Pacific fascile 6." Anthropological Linguistics
8.2.

80



Ashluslay

Asmat

Auca

Azande

Bambara

Banjalang

Bardi

Bariba

Bashkir

Beja

Berta

Birom

Bisa

Boro

Brahui

Stell, N.N. (1972) '"Fonologia de la lengua a*lu*laj,"
Cuadernos de Linguistica Indigena. U. of B.A.

Voorhoeve, C.L. (1965) The Flamingo Bay Dialect of the
Asmat Language. 'S-Gravenhage-Martinus Nijhoff.

Saint, R., and K.L. Pike (1962) "Auca phonemics," Studies
in Eeuadorian Indian Languages. (ed.) B. Nelson, SIL,
U. of Oklahoma.

Tucker, A.N. (1959) Le Groupe Linguistique Zande.
Tervuren.

Bird, C., J. Hutchinson, and M. Kante (1977) 4n XKa
Bamanankan Kalan: Beginning Bambara. Indiana U.

Cunningham, M.C. (1969) "A description of Yugumbir
dialect of Banjalang." Univ. of Queensland Papers,
Faculty of Arts. 1.8.

Metcalfe, C.D. (1971) "A tentative statement of the
Bardi Aboriginal languages." Australian Aboriginal
Studies. No. 38, pp. 82-92.

Welmers, W.E. (1952) 'Notes on the structure of Bariba."
Language. 28: 82-103.

Poppe, N. (1964) Bashkir Marual. Indiana U. Pub.

Hudson, R.A. (1976) '"Beja." The Non-Semitic Languages
of Ethiopia. (ed.) L. Bender, et al. African Studies
Center, Michigan.

Triulzi, A., A.A. Dafallah, and M.L. Bender (1976) '"Berta."
(ed.) M.L. Bender, et al. pp. 513-532,

Wolf, Hans (1959) Anthropological Linguistics.

Naden, A.J. (1973) The Grammar of Bisa. Ph.D. thesis.
SOAS. London.

Bhat, D.N.S. (1968) Boro Vocabulary. Poona, Deccan
College.

Emenau, M.B. (1935-7) 'Phonetic observations on the
Brahui language." Bull. SOAS 8: 981-983.

De Armond, R.C. (1975) "Some rules of Brahui conjugation.'
Dravidian Phonological Systems. (ed.) H.F. Schiffman and
C.M. East. U. of Washington, Seattle.

1

81



Bribri

Burera

Cashinahua

Chamoro

Chatino

Chuave

Cofan

Dan

Dani

Daribi

Dieri

Dizi

Diola

Arroyo, V.M. (1972) Lenguas Indegenas Costarricenses.
San Jose, Costa Rica.

Glasgow, D. and K. (1967) '"The phonemes of Burera."
Papers in Australian Linguistics. No. 1. Series A. No 10
pp. 1-14.

Kensinger, K.M. (1963) 'The phonological hierarchy of
Cashinahua." Studies in Peruvian Indian Languages.
SIL, U. of Oklahoma.

Costenoble, H. (1935) Die Chamoro Sprache.

Seiden, W. (1960) "Chamoro phonemes." Anthropological
Linguisties. TII. 4 6-33.

Topping, D.M. (1969) Spoken Chamorro. U. of Hawaii
Press, Honolulu.

Topping, D.M. (1973) Chamorro Reference Grammar. U. of
Hawaii Press, Honolulu.

Pride, Kitty (1965) Chatino Syntax. SIL.

Thurman, Robert, D. (1970) Chuave Phonemic Statement.
Ms.

Borman, M.B. (1962) '"Cofan phonemes." Studies in Eeuadorian
Indian Languages: I. SIL, U. of Oklahoma.

Bearth, T. and H. Zemp (1967) '"The phonology of Dan
(Santa)." Journal of African Languages. 6: 9-29.

Bromley, H.M. (1961) The Phonology of Lower Grand Valley
Dani. Verhandelingen Van het Koniklijk Instituut voor
Jaal-. Landen Volkenkunde. 34, 'S-Gravenhage.

Van der Stap, P.A.M. (1966) Outline of Dani Morphology.
'S-Gravenhage.

Macdonald, George E. (1973) '"The Teberan language
family." The Linguistic Situation in the Gulf District
and Adjacent Areas, Papua, New Guinea. (ed) Karl Franklin.

Trefry, D. (1970) ''The phonological word in Dieri."
Australian Aboriginal Studies. No. 23.

Allen, E.J. (1976) "Dizi." in L. Bender (ed.)

Sapir, J.D. (1965) A Grammar of Diola-Fogny. Cambridge
U. Press.

82



Dera Voorhoeve, C. (1971) '"Miscellaneous notes on languages in
West Indian, New Guinea." Papers in New Guinea Linguistics.
No. 14, Pacific Ling. A-28.

Doayo Wiering, E. (1974) "The Indicative Verb in Doowaayaayo.
Linguistics, 124: 33-56.

Efik Cook. T.L. (1969) The Pronunciation of Efik for Speakers
of English. 1Indiana U.

Fasu Loeweke, Eunice, and Jean May. (1964) '"'The phonological
hierarchy in Fasu." Anthropological Linguistics. 7.5:
89-97.

Fuchow Hanyu Fangyan Gaiyao. Peking, (1960).

Fur Beaton, A.C. (1965) A Grammar of the Fur Languages.
Khar toum.

Tucker, A.M. and M.A. Bryan (1966) Linguistic Analysis:
The Non-Bantu Languages of North Eastern Africa. London.

Gallong Das Gupta, K. (1963) An Introduction to the Gallong Language.
Shillong, North-East Frontier Agency.

Garo Burling, R. (1961) 4 Garo Grammar. Poona. Deccan College.

Goldi Language of the People of the Soviet Union. Vol. 5 (1968).

Guahibo Kondo, V. and R. (1967) '"Guahibo phonemes." Phonemic

Systems of Columbian Languages. SIL, U. of Oklahoma.

Gude Hoskinson, J. (1974) '"Prosodies and verb stems in Gude."
Linguisties. Linguistics. 141: 17-26.

Gugu-Yalanji Oates, W. and L. (1964) "Gugu-Yalanji and Wik-Munkan
Studies." Occasional Papers in Studies. No. 2.
Wurm, S. (1972).

Gununa-Kena Gerzenstein, A. (1968) '"Fonologia de la lengua Gununa-
Kena." Cuadernos de Linguistica Indigena. No. 5, U. of
Buenos Aires.

Hamer Lydall, Jean (1976) '"Hamer.'" in L. Bender et al. (eds).
Tai Ozanne-Rivierre, F. (1976) Le Iaai. Sclaf, Paris.
Ik Heine, Benid (1975) '"Ik-eine Ostrafrikanische Restsprache."

Afrika und Ubersee. Baud. LIX, Heft I 31-56.

83



Iwam

Kadugli

Kan

Kanakuru

Kariera-Ngarluma

K'ekchi

Kefa

Kewa

Khalaj

Klamath

Koma
Kullo
Kunama

Kunjen

Lappish

Lelemi

Lungchow

Laycock, Donald C.
logies.”

(1965) "Three Upper Septic phono-
Oceanic Linguistics. 4: 113-7.

Abdalla, A.T.
Language Usage.

(1973) Kadugli Language and Language and

Hanyu Fangyan Gaiyao. Peking, (1960).
Newman, Paul (1974) The Kanakuru Language. West African

Monograph Series, IX, (eds) J.H. Greenberg and J. Spencer.

0'Grady-Voegelin-Voegelin (1966) '"Languages of the world:
Indo Pacific Pascile Six." Anthropological Linguisties.

8.2: 1-97.

Wurm, S. (1972) Languages of Australia and Tasmania.
The Hague: Mouton.

Haeserijin, E.V. (1966) ZEnsayo de la Grammatica del
K'ekeht.

Freeze, R.A. (1975) A Fragment of an Early K'ekehi Voca-
bulary. U. of Missouri.

Fleming, H.C. (1976) 'Kefa (Congo) languages.' in L.
Bender, et al. (eds).

Franklin, Karl and Joice (1962) 'Kewai: Phonological
asymmetry.' Anthropological Ling. 4.7: 29.

Doerfer, G. (1971) Khalaj Materials. Indiana U.

Barker, M.A.R. U.C. Publ. in

Ling. Vol. 32.

(1964) Klamath Grammazr.

Tucker and Bryan (1966)

Allen, E.J. (1976) 'Kullo'. in L. Bender, et al. (eds).

Tucker and Bryan (1966).

|

Sommer, B.A. (1969)
Series B, No. 11.

'"Kunjen phonology.' Pacific Linguistics

Hasselbrink, G. (1965) Alternative Analyses of the Phonemic
System in Central-South Lappish. Indiana U.

Hoftmann, H. (1971) The Structure of Lelemi Language.

Leipzig.

Li, F.K. (1977) A Handbook of Comparative Tai. U. of

Hawaii Press.

84



Maba
Maburag

Malayalam

Manchu

Maung

Moro

Mountain Koiari

Mulluk-mulluk

Muinane

Mura-Piraha

Mursi

Nama

Nambakaengo

Tucker and Bryan (1966).

Wurm, S. (1972)

Velayudhan, S. (1971) Vowel Duration in Ma layalam.
Dravidian Ling. Assoc. of India: Trivandrum.

Kumari, B.S. (1972) Malayalam Phonetic Reader. Central
Inst. of Indian Languages, Mysore McAlpin, D.W. (1975)
'The morphology of the Malayalam noun.' Dravidian Phono-
logical Systems. (eds) H.F. Schiffman and C. Easton.
(1962)

Austin, Wm. 'The phonemics and morphophonemics

of Manchu.' American Studies in Altaic Linguistics. (ed.)
N. Poppe.

Conon de la Gabelentz, H. (1832 Elemens de la Grammaire
Mandehoue. Altenbourg.

Capell, A. and H.E. Hinch (1970)
Hague: Mouton.

Maung Grammar. The

Black, Mr. and Mrs. K.
and Dictionary.

(1971) The Moro Language, Grammar

Dutton, T.E. (1969) The Peopling of Central Papua.
Pacific Linguistics Series B, no. 9.

Tyron, D.T. (1974) Daly Family Languages. Pacific Lin-
guistics Series C, no. 32 (monograph).

Birk, D.B.W. (1975) 'The phonology of Malakmalak.'
Papers in Australian Linguistics. No. 8. Pacific Ling.
Series A No. 39 pp. 59-78.
Walton, James and Janice (1976) 'Phonemes of Muinane.'
Phonemic Systems of Colombian Languages.
pp. 37-47.

Sheldon, S.N. (1974)
turbation rules in Mura-Piraha.'

'Some morphophonemic and tone per-—
IJAL, 40.4.
in M.L. Bender

Turton, D. and M.L. Bender (1976) 'Mursi.'

(ed).
Beach, (1938) The Phonetics of the Hottentots. Heffer.
Wurm, S.A. (1972) Notes on the Indication of Possession
with nouns in Reef and Santa Cruz Island Languages. Papers
in Ling. of Malanesia No. 13. Pacific Ling. A-35.

85

SIL, U. of Oklahoma.



Nambikwara

Neo~Aramaic

Nera

Ngizim

Nimboram

Nyangi

Pawaian

Po-ai

Quileute

Roro

Rotokas

Rukai

Saek

Sara

Sebei

Price, P. David (1976) 'Southern Nambikwara phonology.'
IJAL. 42.4.

Garbell, Irene (1965) The Jewish Neo-Aramaic Dialect of
Perglan Azerbaijan. The Hague: Mouton.

Thompson, E.D. (1976) in Bender, et al (eds.).

Schuh, R.G. (1972) ‘'Aspects of Ngizim Syntax'. UCLA
PH.D. thesis.

Anceaux, J.C. (1965) 'The Nimboram language.' Phono-
logy and Morphology. 'S—Gravenhage, Martinus Nijhoff.

Heine, Berud (1975) 'Tepes und Ngangi'zwei ostafrikanische
Restsprachen.' Afrika und Ubersee. Beud LVII, Heft 3.4:
263-300.

Trefry, D. (1972) Phonological Considerations of Pawaian.
Oceania Ling. Monograph No. 15.

Li, F.K. (1977).

Powell, J.V. (1974) Proto-Chimakuan: Materials of Re-
construction. Ph.D. dis, U. of Hawaii.

Davis, M.M. (1974) 'The dialects of the Roro language of
Papua: A preliminary survey.' Kivung vii: 3-22.

Bluhme, H. (1970) 'The phoneme system and its distribution
in Roro.' Pacific Linguistic Studies in Honour of Arthur
Capell. (eds) S.A. Wurm and D.C. Laycock. pp. 867-877.

Firehow, I. and J. (1969) 'An abbreviated phoneme in-
inventory.' Anthropol. Ling. 11.9: 271.

Li, Paul J-K. (1973) BRukai Structure. Special Publ.
Academia Sinika Inst. of History and Philology, V. 64.

Gedney, W.J. (1970) 'The Saek language of Nakhon Phanom
Province.' Journ. of the Siam Society. 58: 67-87.

Capile, Jean-Pierre (1968) 'Essai de phonologie d'un
parler mbay.' Bulletin de la SELAF. 8: 1-40.

Thayer, L.J. and J.E. (1971) &0 Lessons in Sara Ngambay.
V. 3. Bloomington.

Montgomery, C. (1970) 'Problems in the development of an

orthography for Sebei languages of Uganda.' Journ. of the
Assoc. of East Africa. 1.1: 48-55.

86



Selepet

Senadi

Shasta

Shuswap

Siona

Socotri

Suena

Sui

Tabi

Tacana

Tahaggart
Tama
Tamang

Tampulma

Taoripi

Tarascan

McElhanon, K.A. (1970) Selepet Phonology. Pacific
Ling. Series B. No. 14.

Welmers, W.E. (1950) 'Notes on two languages in the
Senufo group (I) Senadi.' ILanguage. 26.1: 120-146.

Silver, S. (1964) 'Shasta and Karok: A binary com-—
parison.' UCPL. V. 34.

Kuipers, A.H. (1974) The Shuswap Language. The Hague:
Mouton.

Wheeler, A. and M. (1962) 'Siona phonemics.' Studies
in Eeuadorian Indian Languages. SIL, U. of Oklahoma.

Leslan, Wolf (1933) Lexique Socotri.
Johnstone, T.M. (1975) 'The modern South Arabian lan-
guages.' Afroasiatic Linguistics.

Wilson, D. (1969) Suena Phonology. Papers in New
Guinea Linguistics No. 9. Pacific Ling. A-18.

Li, F.K. (1948) 'The distribution of initials and tones
in the Sui language.' Language. 24: 160-167.

Tucker and Bryan (1966).

Key, M-R. (1968) Comparative Tacanan Phonology. The
Hague: Mouton.

Van Wynen, D. and M.G. (1962) lotas Linguisticas de
Bolivia No. 6: Fonemas Tacana y Modelos de Acetacion.
Cochobamba, Bolivia.

Prasse, Karl-G. (1972) Manuel de Gramaire Touaregue.
Tucker and Bryan (1966).

Mazaudon, Martine (1973) Phonologie Tamang. SELAF, Paris.

Bergman, I. and C. Gray (1969) University of Ghana Col-
lected Language Notes, No. 9.

Brown, A.H. (1973) 'The Eleman language family.' in
Karl Franklin (ed).

Friedrich, P. (1975) A Phonology of Tarasecan. U. of
Chicago.

87



Tarok

Tavgy

Teke

Temein

Temne

Tiddim

Tiwi

Tlingit

Tonkawa

Totontepec

Tsou

Tucano

Tuva

Skip Robinson, J.0. (1974) 'His and hers morphology:
The strange case of Tarok possessives.' Studies in
African Linguistics. Sup. 6: 201~209.

Languages of the Peoples of the Soviet Uniom. Vol. 3.
Castren, M.A. (ND) Grammatik der Samojedischen Sprachen.
Indiana U. Pub. Ural and Altaic Studies No. 53.

Paulian, C. (1975) Le Kukuya-Langue Teke de Congo.
(Phonologie Classes Nominales). Paris.

Tucker and Bryan (1966).

Dalby, D. (1966) 'Lexical analysis in Temne with an
illustrative word list.' The Journ. of West African Languages.
3.2: 5-26.

Henderson, E.J. (1965) Tiddim Chin: A Descrptive Analysis
of Two Texts. London, Oxford.

Osborne, C.R. (1974) 'The Tiwi language.' Australian
Aboriginal Studies No. 5. Canberra: Australian Inst. for
Aboriginal Studies.

Swanton, John R. (1909) Tlingit Myths and Texts. Smith-
sonian Institution, Bureau of American Ethnology and Bulletin
39.

Naish, Constance and Gillian Story. (1974) Tlingit Verb
Dictionary, U. of Alaska.

Hoijer, H. (1972) Tonkawa Texts. UCPL. Vol. 73.
Hoijer, H. (1949) An Analytic Dictionary of the Tonkawa
Language. UCPL Vol. 15.

Crawford, J.C. (1963) Totontepec Mixe Phonotagnemics. SIL.
Schoenhals, A. and C. Louise (1965) Vocabularie Mixe de
Totontepec. SIL.

Tung, T'ung-ho (1964) A4 Descriptive Study of the Tsou
Language. Formosa Inst. of History and Philology, Academia
Sinica Special Publ. No. 48.

West, Birdie and Betty Welch (1967) 'Phonemic system of
Tucano.' Phonemic Systems of Colombian Languages. SIL,
U. of Oklahoma.

(1968) Languages of the Peoples of the Soviety Union. Vol.2.

88



Wantoat Davis, D.R. (1969) 'The distinctive features of Wantoat
phonemes.' Linguistics. 47.5.

Wappo Radin, P. (1929) A Grammar of the Wappo Language. UC
Publ. in Archeol. and Ethnography. Vol. 27.
Sawyer, J.0. (1965) English-Wappo Vocabulary. UCPL
Vol. 43.

Washkuk Kooyers, O. and M., and D. Bee (1971) 'The phonemes of
Washkuk. (Kwoma).' Te Reo. 14:37.

Wintu Broadbent, S.M. and H. Pitkin (1964) 'A comparison of
Miwok and Wintu.' UCPL Vol. 34.

Wiyot Teeter, K.V. (1964) The Wiyot Language. UCPL Vol. 37.
Teeter, K.V. (1964) 'Wiyot and Yurok, a preliminary study.'
UCPL Vol. 34.

Yagaria Renck, G.L. (1967) A Tentative Statement of the Phonemes
of Yagaria. Papers in New Guinea Linguistics No. 6. Pacific
Ling. A-12.
Renck, G.L. (1975) A Grammar of Yagaria. Pacific Ling. B-40.
Yana Sapir, E. and M. Swadesh (1960) Yana Dictionary. UCPL Vol.22.
Yangi Heine, Berud (1975) ‘'Tepes und Ngang'i-zwei Ostafrikanische
Restsprachen.' Afrika und Ubersee. Beud LVII, Heft 3.4:
263-300.
Yaqui Johnson, J.B. (1962) EL Idoma Yaqui. Inst. Nacional de

Anthropologiae Historia Mexico .
Crumriene, L.S. (1961) The Phonology of Arizona Yaqui.
Anthropological Papers of the U. of Arizona, No. 5.

Yareba Weimer, H. and N. (1972) 'Yareba phonemes.' Te Reo.
15:52.
Yulu Thayer, L.J. (1969) A Reconstructed History of the Chari

Languages-Comparative Bongo-Bagumi-Sara Segmental Phonology
with Evidence from Arabic Loanwords. Ph.D. thesis. U. of
Illinois, Urbana-Champaign.
Sautaudrea (1970) Brief Grammar Outlines of the Yulu and
Kara Languages.

1xd Snyman, J.W. (1969) An Introduction to the \wi Language.
Snyman, J.W. (1975) Zu'hoasi Fonologie and Woordboek.
Cape Town.

89





