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12.1 Introduction

An adequate theory of phonological distinctive features must meet four
criteria: (i) it must have a relatively consistent and direct relation to the
phonetic properties of speech sounds; (ii) it must be able to describe all and
only the distinctions made by the sound systems of any of the world’s
languages; (iii) it must be able to characterize all and only the natural classes
of sounds that recur in the phonological phenomena of different languages;
and (iv) it must correctly characterize the subgrouping of features by
recurrent phonological phenomena. The third criterion is the most
important one and probably the hardest to achieve. The fourth has
assumed greater importance in the last five years or so in the context of
work on feature geometry (Clements 1985; Sagey 1986; and others). -

The Semitic languages have many consonants produced with a primary
constriction in the posterior regions of the vocal tract. Traditional
grammars refer to these consonants as “gutturals.” Standard Arabic and
most modern Arabic dialects have retained the full set of gutturals usually
reconstructed for Proto-Semitic: laryngeals ? and h; pharyngeals h and §;
and uvulars y and ¥. Other Semitic languages, as well as several other
branches of the larger Afro-Asiatic family, have similar or smaller
inventories of gutturals.

The phonology of the various Semitic languages provides a remarkable
3 range of evidence that the gutturals are treated as a natural class by

' phonological rules. This can be shown through independent developments
%AW%IEII}YI ]r?RgéES: ; in the various languages at different historical periods and in different areas
: of the phonology. Reference to the guttural class is not limited to just
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nderlying or just surface level, but rather pervades the phonological
tructure of these languages. From these observations, it follows that the
utturals must constitute a robust natural class that is directly represented
ithin distinctive feature theory.

By detailed examination of the acoustic and articulatory properties of the
emitic gutturals, I show that they constitute a class in terms of a traditional
1eans of classifying consonants, point of articulation.Specifically, I argue
1at the natural class of gutturals is defined by their place of articulation,
»haryngeal]. The [pharyngeal] consonants are produced with a constriction
nywhere in the entire region that encompasses the larynx through the
ropharynx, a constriction locus that correlates acoustically with a relatively
igh'F;. I then go on to relate this idea to a proposal by Perkell (1980) that
istinctive features are orosensory targets, and I suggest that the difference
etween [pharyngeal] and other place-of-articulation features lies in the
arying distribution of sensory feedback mechanisms in different regions of
1e vocal tract. Ultimately, the thesis I develop is not unlike the earliest
assification of these sounds by the Arab grammarian Sibawayh. In his
:rms, the gutturals are all “throat consonants,” produced at “the back of
1e throat” (laryngeals), “the middle of the throat” (pharyngeals), and “the
art of the throat nearest the mouth” (uvulars). It is also quite similar to
layward and Hayward’s (1989) independent proposal that there is a feature
suttural] characterizing a “zone” rather than a place of articulation,
istified mostly on the basis of Cushitic rather than Semitic evidence.

Having established the properties of the feature [pharyngeal] and the
7idence for it, I then turn to the issue of how it relates to other distinctive
atures. First, I sketch some of the phonetic and phonological properties of
1e emphatics, the coronal and uvular pharyngealized consonants,
ntrasting them with the gutturals. Second, I briefly indicate how
tharyngeal] fits into a model of feature geometry, a subject examined in
>pth in McCarthy (forthcoming). Third, I return to take a closer look at
ie laryngeal consonants, which are not always members of the guttural
ass.

There are also very rich systems of uvular, pharyngeal, and laryngeal
sonants in the Northwest Caucasian languages as documented by
atford (1983) and’ Colarusso (1988). Unfortunately, relatively little is
aown about the phonological systems of these languages apart from
1oneme lists, whereas virtually all of the conclusions about Semitic are
1sed on phonological processes and constraints. In the absence of evidence
om.phonological processes, conclusions about featural representation are
most entirely speculative. There is, however, good phonological evidence
mcerning the uvulars and pharyngeals in some of the languages of the
acific Northwest. Nevertheless, to keep the survey to manageable
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proportions, I have deliberately confined my attention to the Semitic
languages with occasional excursions into broader Afro-Asiatic.?

12.2 Gutturals within distinctive feature theory

12.2.1 The articulatory and acoustic properties of gutturals

To provide a secure basis for the subsequent discussion, I will begin by
reviewing the abundant phonetic evidence for the properties of gutturals in
Arabic, a language with the full suite of six. This review takes each of the
three types of gutturals (laryngeal, pharyngeal, and uvular) in turn,
examining first their articulatory and then their acoustic properties. This
section concludes with a summary of the characteristics of gutturals, taking
special note of the properties common to all of them.

There is no body of articulatory data that specifically deals with the
production of the laryngeals ? and h in Arabic (but see section 12.5). Al-Ani
(1970) reports that he made cineradiograms of the Arabic laryngeals but was
unable to interpret them usefully. Acoustically, the laryngeals are
characterized by a complete lack of formant transitions or other effects
on adjacent vowels (Klatt and Stevens 1969; also see Younes 1982 on the
“neutral environment™), as is typical of laryngeals in other languages
(Stevens and House 1963: 116). During the production of h, the resonances
of the vocalic context are weakly excited by fricative-like noise (voiced
intervocalically) (Al-Ani 1970, Klatt and Stevens 1969). The ? is realized
sometimes by an obvious stop, sometimes only by creaky voice quality.

Interpreting the acoustic evidence in articulatory terms, we would have to
say that ? and h, although they involve an obvious laryngeal gesture, do not
have any constriction higher in the vocal tract (discounting coarticulatory
effects from surrounding vowels). In particular, there is no evidence for a
pharyngeal or uvular constriction accompanying the glottal gesture. Even
raising of the larynx during production of the consonant (a conspicuous
property of the pharyngeals) should produce a falling transition of the
second format in a following vowel as the larynx returns to its normal
position. Therefore the entire burden of producing the laryngeal consonants
falls on the larynx.

Ghazeli (1977) describes in some detail the results of a cineradiographic
investigation of the pharyngeals § and h. (There are similar studies by
Delattre, 1971, on Lebanese and Bukshaisha, 1985, on Qatari; their results
do not appear to differ significantly from Ghazeli’s.) The main gesture in the
production of the pharyngeals is an approximation of the posterior wall of
the laryngopharynx and the tongue root from the epiglottis down to the
larynx. Both the posterior pharyngeal wall and the tongue root are moved
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inward from their rest positions. Concomitantly, the larynx itself and
adjoining structures are raised considerably. The constriction is significantly
narrower for h than for §. (Delattre points to a perceptual basis for this; the
increased friction in the voiceless approximant compensates for its otherwise
lower amplitude.) Apparently for mechanical reasons, the tongue dorsum is
concave during the production of h.

The place of articulation of § and h, then, is the lower pharynx. The active
articulator is some combination of the tongue root and the epiglottis. Laufer
and Condax (1979) observed the epiglottis with a fiberscope during the
production of pharyngeals by Sephardic Hebrew speakers and concluded
that the epiglottis was retracting independently of the tongue root. Against
this, Boff Dkhissi (1983, cited by Butcher and Ahmad 1987) concluded on
the basis of a cinefluorographic investigation of Moroccan Arabic that both
tongue root and epiglottis were involved. El-Halees (1985) has published a
xeroradiogram of an Iraqi Arabic speaker producing § as an epiglottal stop
made with considerable retraction of the tongue root. Thus, it seems likely
that both the tongue root and the epiglottis are being actively recruited to
make the pharyngeal constriction.

Neither Delattre nor Ghazeli made films of pharyngeals in different
vocalic contexts. Thus, although we see some raising of the anterior portion
of the tongue body during the pharyngeals, we cannot know whether this is
the influence of the vowel or an additional requirement of the pharyngeal
consonants. In the actual tokens that Ghazeli examined, the vowel following
the pharyngeal is [e]. In Delattre’s data, the tongue-body position also looks
fairly [e]-like. .

Acoustically, we expect to find a high F; in pharyngeals (Klatt and
Stevens 1969), and that is what the literature shows (Al-Ani 1970, 1978;
Ghazeli 1977; Klatt and Stevens 1969; Alwan 1986; Butcher and Ahmad
1987). Butcher and Ahmad present particularly detailed information. The h
has pseudo-formants at around 700-900 Hz, 1600-2200 Hz, and 2200-
3000 Hz. At the consonant/vowel boundary of 9, F; is relatively low, in the
1200-1400 Hz range. Fy is high — 900-1000 Hz — although it is somewhat
lower before the round vowels u: and o:. The spectrum of i is roughly the
same, although F, is not quite as high. The major effect of the pharyngeals
on the steady-state portions of the adjoining vowels is signficant raising of
F), by about 100 Hz relative to a neutral (glottal) environment.

The voiceless pharyngeal h is some kind of fricative or approximant (or
perhaps even a glide). The realizations of § vary dialectally or even
individually between a stop (presumably epiglottal) and an approximant or
fricative. Al-Ani (1970) found that he and three Iraqi informants produced §
as a stop (cf. El-Halees 1985). In contrast, Ghazeli (1977) did not find
stopped § with any of his informants, including one Iragi. In Ghazeli’s
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spectrograms the § looks very much like a glide in intervocalic position.
Butcher and Ahmad (1987) had three Iraqi informants, and found stop
bursts at the release of § about 60% of the time. (These were initial and
final; they did not look at medial pharyngeals.) There are no phonological
consequences of the superficial dialectal distinction between stop and
continuant §s in Arabic. But, according to Catford (1983: 347), there is a
Caucasian language (“‘the Burkikhan dialect of the Dagestanian language
Agul”) which does have distinct stop and continuant § phonemes. Another
possibility of phonemic contrast is that between plain and glottalized g,
found in Columbian Salish (Kinkade 1967).

Further properties of § and h involve the larynx. I have already noted that
the larynx is considerably raised during the production of the pharyngeals
(Ghazeli 1977), and § is often accompanied by creaky voice. This
phenomenon is probably not unique to Arabic; Hayward and Hayward
(1989), citing Sasse (1979) and Hayward (1989), note that § is frequently
“glottalized” in Ethiopian (Semitic and Cushitic) languages.

Could laryngeal involvement in the production of pharyngeals explain the
class of gutturals? Both types of laryngeal effects in pharyngeals, larynx
raising and creaky voice, have plausible mechanical explanations. The
raising of the larynx in pharyngeals is probably a side-effect of the gestures
involved in narrowing the pharynx. Ladefoged (1975: 143) has speculated
that the creakiness of § comes about “‘because the necessary constriction in
the pharynx also causes a constriction in the larynx.” Furthermore, Laufer
and Condax (1979: 52) point out that the creakiness is consistent with
compression of the top of the arytenoids by the retracted epiglottis (as in
swallowing). If laryngeal involvement in pharyngeals is a superficial
mechanical effect, then it is unsuitable as an explanation for a truly
phonological property like the guttural class, with effects throughout the
phonology.?

Finally, we turn to the uvular gutturals ¥ and y. Again, Ghazeli (1977)
presents x-ray data that differs only slightly from the data in Delattre (1971).
The uvulars are produced with a much higher and slightly narrower
constriction than the pharyngeals. This constriction is obtained by raising
and retracting the dorsum of the tongue toward the posterior wall of the
oropharynx. In g, the uvula is curved downward and anteriorly to produce a
trill. The constriction in y is narrower than that in g, and this is associated
with a slight raising of the larynx (supporting the earlier claim that larynx
raising in pharyngeals is purely a mechanical effect).

Acoustically, y is characterized by very low frequency noise, below
1200 Hz. The consonant ¥ has formants at 500-600 Hz and 1200-
1300 Hz — in other words, F, is high, but not as high as in the
pharyngeals. F, is as low as in the pharyngeals. The lower F, of the
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uvulars compared to the pharyngeals is consistent with the fact that they are
produced quite close to the midpoint of the vocal tract. The X 1s a voiceless
fricative or approximant; the usual realization of ¥ is a voiced trill.

This completes the review, and we can now sum up the observations
about the phonetic properties of gutturals:

(i) Active articulator. The gutturals are produced by three distinct gestures: a
purely glottal one in the laryngeals; retraction of the tongue root and
epiglottis and advancement of the posterior wall of the laryngopharynx in
the pharyngeals; and a superior-posterior movement of the tongue dorsum
in the uvulars.

(i) Place of articulation. The gutturals are all produced in the posterior region
of the vocal tract.

(i) Spectrum. The gutturals all have relatively high F,. F, is at the theoretical
maximum in the case of laryngeals, close to the maximum for the
pharyngeals, and higher than any orally articulated consonants in the case
of uvulars.

(iv)  Stricture. All gutturals except ? meet Catford’s (1977: 122) definition of
approximant. “non-turbulent flow when voiced; but the flow becomes
turbulent when they are made voiceless.” Clements (1990) modifies this
definition to require oral stricture in non-approximants. With this
modification, even ? is included in the class of approximants.*

Crucially, the gutturals share posterior place of articulation, high F;, and
stricture (see section 12.4); the gutturals do not share active articulator.

12.2.2 Previous featural treatments of gutturals

There are many ways to organize a system of distinctive features. The
Preliminaries feature. system  (Jakobson et al. 1963) classifies sounds in
acoustic terms, even if they are articulatorily quite dissimilar (like [+ grave]
k-and p). The SPE feature system (Chomsky and Halle 1968) is primarily
oriented toward the active articulator, effecting a major four-way
classification of consonants by the features [coronal] and [anterior], with
finer distinctions supplied by features like [distributed], [high], [low], and
[back]. Ladefoged (1975) and Williamson (1977) propose a many-valued
place feature that essentially measures distance from the glottis, taking
values like {[pharyngeal]Place] or [1Place}.

The acoustically based Preliminaries system, applied to Arabic by
Jakobson (1957), maps low F, onto the single feature [flat]. The [+ flat]
consonants of Arabic are the uvulars and the emphatics (see section 12.4).
Stretching the point a bit, Jakobson classifies the pharyngeals as [+ flat] as
well. Since F, is not low in the laryngeals, though, there can be no natural
class of the gutturals defined by the feature [flat]. Additional problems arise
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from the identification of [flat] with rounding, which is independent of
uvular or pharyngeal place of articulation.

Problems with the SPE treatment of gutturals have been previously noted
by Kenstowicz and Kisseberth (1979: 250) and Keating (1988: 7-8). The
chart (example 1) gives the values of the relevant features for the gutturals
and for other places of articulation found in Semitic, according to Chomsky
and Halle (1968: 307).

1 Anterior Coronal High Low Back
Labial + —_ — — -
Alveolar + +
Palato-alveolar — +
Velar - -
Uvular — -
Pharyngeal — —
Laryngeal — - - + -

P+ +
+ | |
+ o+ + |

Here, it appears that the gutturals really can be singled out by featural
specifications: they are [—anterior, —high]. Within that set, the features
[low] and [back] distinguish the uvulars, pharyngeals, and laryngeals from
one another.

The real problem is not with this chart, which gives the desired
classification, but with the fact that the chart is inconsistent with the
definitions of the features in SPE and the phonetic properties of the
gutturals described above. The features [high], [fow], and [back] refer to
movements of the tongue body from its theoretical “neutral position™ (at
about the location of the vowel in English bed). Uvulars are said to be
[—high], but we have seen that the Arabic uvulars are actually produced
with a high tongue body. Pharyngeals are [+low, +back], but the
distinctive gesture in pharyngeals is with the tongue root/epiglottis and
posterior pharyngeal wall, not the tongue body. In fact, the tongue body is
not back but front with the Arabic pharyngeals, as we can see by the
adjacent front allophone of the low vowel: compare pharyngeal [hazl]
“condition” with uvular [yaal] “maternal uncle.” Finally, the tongue body
cannot be implicated in the production of the laryngeals at all; thus, the
assignment of [+ low] to laryngeals is simply inconsistent with the definition
of [low] as a feature referring to tongue height.

Even if these problems with the SPE system could be set aside, there
would be good reason to reject the [—anterior, — high] characterization of
the gutturals. As Sagey (1986) and McCarthy (1988) show, this sort of cross-
classificatory use of [anterior] presents major difficulties in the context of
feature theory as a whole.
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The multi-valued [place] feature of Ladefoged (1975) and Williamson
(1977) does provide a natural classification of the gutturals: they are the
three places of articulation closest to the glottis. Formally, in a theory with
numerical feature coefficients, the gutturals are the class [0-—2Place]. The
problem is that, as a theory of consonantal place classifications, this is far
too weak. Although the gutturals are clearly a natural class in Semitic, this
theory permits classifications of contiguous places that are rare or
nonexistent: labial, labiodental, and dental; labiodental, dental, and
alveolar; velar, uvular, and pharyngeal; and so on. Although certain sets
of contiguous places of articulation do indeed constitute natural classes,
contiguity alone is not enough to make a class natural.

Recent phonological research on distinctive features (beginning Wlth
Anderson 1971 and taken up by Halle 1983; Sagey 1986; Halle 1988,
McCarthy 1988; Maddieson and Ladefoged 1988, and others) has developed
a model that places very rigid restrictions on reference to “place of
articulation” in consonant systems. In this theory, speech sounds are
principally classified by active articulator. The fruit of this work is a set of
three features that refer to the active articulator. The [labial] sounds are
produced by raising or protruding the lower lip (and possibly the upper one
as well). Thus, they include true labials, labiodentals, and, as a secondary
articulation, lip rounding. The [coronal] sounds are produced by raising the
tongue tip or blade. They include the dentals, alveolars, palato-alveolars,
retroflexes, and, as a secondary articulation, apicalization. Finally, the
{dorsal] sounds, made by moving the tongue body from its neutral position,
include the vowels, the palatals, velars, and uvulars, and, as a secondary
articulation, velarization and perhaps palatalization. The obvious extension
of this approach to pharyngeals posits a fourth active articulator, [tongue
root] or [radical] (McCarthy 1985; Cole 1987; Maddieson and Ladefoged
1988).

But even adding [radical] to the set of candidate features does not solve
the problem. Gutturals are produced by three distinct active articulators,
the larynx, the tongue root and epiglottis (that is, [radical]), and the
tongue body (that is, [dorsal]). Thus, a natural class of gutturals is
incompatible with the fundamental assumption of articulator-based feature
theory.

]2.2.3 The [pharyngeal] place

Since the gutturals do not share a single major articulator, we should instead
ask what they do have in common. All gutturals are produced by a
constriction in the same region of the vocal tract. “Region” here must be
broadly defined, to encompass the area from the larynx to the oropharynx
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inclusive. Three different articulators have access to that region — the
larynx, the tongue root, and the tongue body. The defining characteristic of
the gutturals is not the major articulator, but the place of articulation,
characterized by the feature [pharyngeal].

This account, though, leads to a major asymmetry. The anterior part of
the vocal tract is organized in terms of active articulator, but the posterior
part is organized in terms of place of articulation. More strikingly, the
three active articulator features [labial], [coronal], and [dorsal] divide up a
region of the vocal tract approximately equal in length to the region
subtended by the single feature [pharyngeal]. In other words, the
asymmetry is that finer distinctions of place are made in the front of
the vocal tract than in the back.

An explanation for this asymmetry comes from examining the relation
between phonological features and speech production. In the articulator-
based theory, each of the features [labial], [coronal], and [dorsal] can be
thought of as “driving’” the corresponding active articulator (Halle 1983). In
contrast, Perkell (1980) has proposed that distinctive features are

orosensory patterns corresponding to distinctive sound producing states. These
‘orosensory’ patterns consist of proprioceptive, tactile and more complicated air-
pressure and airflow information from the entire vocal tract. ... As examples, the
orosensory goals for the features ‘high’ and ‘back’ might consist of specific patterns
of contact of the sides of the tongue body with the teeth and the pharyngeal wall. The
orosensory goal for the feature ‘coronal’ might be contact of the sides of the tongue
blade with the teeth or alveolar ridge . . . . (Perkell 1980: 338)

The vocal tract can report its state through feedback mechanisms like touch
or proprioception. Distinctive features are defined as particular patterns of
feedback from the vocal tract (which have consistent acoustic conse-
quences).

The proposed feature [pharyngeal], then, would be defined as the
orosensory pattern of constriction anywhere in the broad region of the
pharynx. The corresponding “distinctive sound producing state” of
[pharyngeal] is high F;, a property that the gutturals share.’

If features are defined as orosensory goals rather than articulatory
instructions, we expect that differences in the acuity of orosensation at
different points in the vocal tract will be reflected in the phonological
organization imposed on those regions. In particular, the large [pharyngeal]
region should be rather poorly differentiated compared to the smaller
[labial], [coronal], and [dorsal] regions.

There are three sources of evidence for differences in sensory acuity in the
vocal tract. All of these do indeed support the model proposed here, where
the wide [pharyngeal] region is treated as equivalent to the narrower [labial],
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coronal], and [dorsal] regions. None of the evidence is perfect, though, so
‘he argument at this point becomes somewhat speculative.

First, the actual distribution of sensory neurons in the vocal tract
sorresponds quite well to our expectations. In a comprehensive survey of the
aistological literature, Grossman (1964) concludes:

T'his review of the reported oral sensory nerve elements reveals a progressive decrease
n the frequency of sensory endings from the front to the rear of the mouth in
wumans . . . These findings are compatible with the author’s initial experimental
:vidence which indicates that tactile discriminations are most acute in the anterior
nucosal surfaces of the mouth. It is probably not coincidental that many important
speech articulatory phenomena occur in the same oral region. (Grossman 1964: 132)

second, direct measurements of sensory acuity can be obtained from
sxperiments determining the minimal distance for two-point discrimination,
n which subjects are asked to report whether they feel two points rather
han one from a caliper-like device. Ringel (1970) performed such an
:xperiment on four regions of the vocal tract at the midline and right and
eft sides. The results (means of 25 subjects, in millimeters, followed by
standard deviations) are shown in example 2.

2) Left Middle Right
Upper lip 247 (0.84) 231 (0.72) 2.49 (0.69)
Tongue tip 1.82 (0.41) 1.70 (0.46) 1.72 (0.47)
Alveolar ridge  3.21 (1.39) 2.66 (1.09) 3.20 (1.29)
Soft palate 2.95 (1.17) 2.64 (1.10) 3.06 (1.26)

Unfortunately, there are no measurements of two-point discrimination
‘or the tongue body or the pharynx. (The apparatus is rather large and

would probably excite the faucal gagging reflex.) Certainly, what we do see-

ire differences in sensory acuity among different regions of the vocal tract.
Furthermore, the tongue tip, an articulator that is associated with several
shonological features ([coronal}, [distributed], and [anterior]), is unusually
sensitive.

Third, another kind of evidence for the relative lack of pharyngeal sensory
lifferentiation comes from the observation that the size of the cortical
srojection of a body part corresponds to its sensory acuity. Penfield and
Rasmussen’s (1950) sensory homunculus, deduced from experiments
nvolving low-voltage stimulation of the cortex in conscious patients
indergoing brain surgery, shows that the whole pharynx is about half the
size, sensorily speaking, of the tongue, which includes two articulators.
There may also be a similar equivalence for the lips.®
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The available evidence on differential sensitivity within the oral vocal
tract is not wonderfully detailed, but it is sufficient to provide at least some
support for the following speculation. With respect to orosensation, the
regions of the vocal tract covered by each of the features [labial], [coronal],
[dorsal], and [pharyngeal] may be equal in subjective size. To be more
precise, imagine determining a subjective unit of measurement for each
region of the vocal tract based on the minimum distance of two-point
discrimination in that region. The objective size of this subjective unit will
vary at different points in the vocal tract, being much greater in the more
poorly innervated posterior regions. Measured in these “cognitive units,”
the different regions of the vocal tract might be of approximately equal size.
Moreover, the regions themselves can be defined as areas where the
objective size of the cognitive unit of measure is roughly constant. In this
way, orosensation provides a kind of quantization of the vocal tract into
featural regions, as Perkell (1980) suggests. Since the anterior active
articulators contribute significantly to orosensation (the lower lip and the
tongue tip being particularly sensitive), the correspondence between active
articulators and the place features [labial], [coronal], and [dorsal] is not so
unexpected.

The orosensory target model is not the only possible approach to the
problem posed by the feature [pharyngeal]. One obvious alternative is that
the pharynx has a uniform characterization in motoric terms. Clearly this is
not true at the lowest level: the uvular constriction is presumably made
primarily by a gesture of the styloglossus, while the true pharyngeals § and i
are formed by the pharyngeal constrictors and the glottals are made by the
intrinsic muscles of the larynx. But it is certainly possible that these
consonants form a motoric unity at some much higher level.”

Another approach to [pharyngeal] place is provided by Hess’s (1990)
work. Hess presents a factor analysis (see Jackson 1988) based on x-ray
tracings from two speakers of Damascene Arabic and one speaker of
Tunisian. The segments with pharyngeal articulation include the pharyngeal
consonants § and h, the emphatics S and T, the vocalic near-phonemes a
and @, and the vocalic allophones I and U. Nonpharyngeals in the data set
are k, t, s, i, and u. (Throughout this chapter ‘‘emphatic” or
“pharyngealized” segments are transcribed with capital letters, e.g. S — as
the counterpart of s.)

One factor that she obtains corresponds to retraction of the tongue root
along a horizontal axis through the epiglottis, accompanied by raising of the
larynx and posterior movement of the upper pharyngeal wall. This factor
basically distinguishes pharyngeal articulation from nonpharyngeal, and
Hess characterizes it by the feature [radical]. The other factor involves
lowering the tongue dorsum, retracting the tongue root, and raising the
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larynx. This factor distinguishes the low pharyngeals h, §, a, and & from the
others, and Hess characterizes this factor as [low].®

The most relevant aspect of Hess’s study is the conclusion that the same
factor is responsible for the pharyngeal constriction in both pharyngealized
coronals like S and T and primary pharyngeals like § and h, despite the fact
that these pharyngeal constrictions are widely separated from one another.

As Hess (1990: 13) observes, ‘“Factor analysis has ascribed the difference to

the influence of the tongue blade in the pharyngealized segments and given
us one factor for retraction.” The uvulars ¥, y, and g have a constriction in
the upper pharynx very similar to that of S or T, so it is important to know
whether the same factor could produce upper pharyngeal retraction for
them. Unfortunately, Hess did not include the uvulars in her study, so this
approach must remain speculative for now.

To sum up, the guttural class is defined by the place of articulation feature
[pharyngeal]. 1 have suggested that the basis for such a broad class,
encompassing about half the length of the vocal tract, can be found in
Perkell’s (1980) notion of distinctive features as correlations of distinctive
acoustic events and orosensory targets. Differences between [pharyngeal]
and other place or articulator features plausibly follow from the large
differences between the pharynx and the oral vocal tract in sensory
innervation.

12.3 Evidence for the natural class of gutturals

We now turn to the phonology, considering a number of arguments for the
gutturals as a natural class. Evidence comes primarily from the synchronic
phonology of Semitic languages, with occasional forays into the Cushitic
material adduced by Hayward and Hayward (1989). The material is
classified according to the phonological role of the guttural class: co-
occurrence restrictions, vowel lowering, avoidance of syllable-final position,
and degemination. We shall also look at some historical changes affecting
gutturals in Semitic.

The chart in example 3 gives the consonant system of Standard Arabic; all
of the consonants in the columns labeled Emphatic, Uvular, Pharyngeal,
and Laryngeal have [pharyngeal] components in their articulation. Original
g is realized by many speakers as the palatoalveolar affricate dsz;
nevertheless, it patterns as a velar with respect to the root co-occurrence
restrictions (section 12.3.1) and assimilation of the definite article in
Standard Arabic. The consonants with a [pharyngeal] constriction include
the gutturals y, ¥, h, §, 2, and h, the uvular stop g, and the pharyngealized
coronals or “‘emphatics” T, D, S, and Z. The phenomena I will be analyzing
throughout this section affect only the gutturals proper, not the
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pharyngealized coronals or the uvular stop g. The similarities and
differences between gutturals and other consonants with [pharyngeal]
constriction are discussed in section 12.4.

3) Labial Coronal Emphatic Velar Uvular Pharyngeal Laryngea
t T k q ? ,
b d D g
f 0,s S X h h
4,z Z ¥ g
J
Lr
m n .
W,

Since the evidence comes mostly from a single language family, Semitic, an
objection naturally comes to mind. Could the natural class of gutturals be
an idiosyncratic property of this language family, with no bearing on a
universal feature theory? The notion “idiosyncratic property of a language
family” makes sense only as a claim about language history. But a
phonological rule referring to gutturals that is an innovation in a particular
Semitic language cannot be inherited from the proto-language; in this case,
appeal to a Semitic idiosyncrasy is purely mystical, since there is no
mechanism by which language learners might discover this idiosyncrasy and
apply it in a novel rule. The only sensible account is that the natural class of
gutturals is already available to language learners from linguistic theory;
they could not discover it from their Semitic heritage.

12.3.1 Root-consonant cooccurrence restrictions on gutturals

The lexicon of the Semitic languages is organized around a sequence of
two, three, or four consonants called the root. It has long been known that
certain combinations of consonants in the same root are avoided, although
this matter was not investigated systematically until Greenberg (1950).
Since then, other studies (McCarthy 1985, Mrayati 1987) have looked at
the evidence with different lexical material and different statistical methods
and have extended the resulis to other languages: Amharic (Bender and.
Fulass 1978), Hebrew (Koskinen 1964), Qafar (Hayward and Hayward
1989). '

The basic observation is that consonants within the same root cannot be
homorganic (with certain qualifications). In Arabic, roots rarely or never .
contain adjacent consonants from any of the following sets:
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@ . Labials = {f, b, m}

. Coronal sonorants = {|, r, n}
Coronal stops = {t, d, T, D}

. Coronal fricatives = {0, 8, s, z, S, Z [}
Velars = {g, k, q}

Gutturals = {y, ¥, b, §, h, ?}

-0 An o

In addition to the classes in (4), there is considerable avoidance of roots that
combine coronal stops and fricatives (Greenberg 1950, cf. Yip 1989) and, as
we will see later (section 12.4), a significant patterning of the uvulars y and ¥
with the velars as well as with the gutturals. The high glides w and j may also
be subject to cooccurrence restrictions, but for other reasons this is difficult
to establish.

Evidence in support of (4) is statistical rather than categorical. The table
in figure 12.1 shows the number of roots combining adjacent consonants in

bfe | td T | ¢5 | sz 74 T ek {q X¥ th 2h {ir |n wj

bfa

3 79 44 180 | 40 91

‘td 10 32 21 69 20 51

™ 9 25 11 |58 |14 38
2] 4 5 9 44 |3 24
8z 19 40 24 |75 |2y 65
5z 4 186 7 3 |s 24
I 1 24 10 {33 |8 a7

gk |75 |33 90 |20 |a7

q 51 19 19 7 11 15 10 45 12 31

X¥ 70 18 31 13 23 13 11 63 13 42

83 28 60

2h 87 32 10 10 29 4 8

25 65 16 54

1r 149 | 51 38 15 58 20 20| 66 48 29 74 42

n 55 23 19 7 26 12 14§ 31 26 16 28 21

- wj 83 44 31 14 44 14 18 | 34 33 20 49 29 89 26

Figure 12.1. Roots combining adjacent consonants.
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the order row—column. For example, the root ktb is counted twice, in row
gk, column td, and in row td, column bfm. Outlining and shading highlight
cells with frequencies significantly lower than expected (shaded: p < 0.05;
outlined: p < 0.005; ¥*> on 1 degree of freedom). Since Arabic independently
disallows adjacent identical root consonants (McCarthy 1981, 1986), these
combinations were not included in the computation of expected frequencies.
Cells containing X have 0 frequency because of this prohibition on adjacent
identical consonants. Similar observations can be made about nonadjacent
root consonants (k and b in the root ktb), but the effects are not as robust.

Our particular concern, of course, is with the gutturals. Roots combining
two gutturals are significantly infrequent. If gutturals freely combined in
roots, we would expect to have 114 roots containing adjacent nonidentical
gutturals, but in fact there are just 11. (For nonadjacent gutturals, the
expected frequency is 79 and the observed frequency is 36.) Inspection of
figure 12.1 shows that the whole guttural class defines a block of cells with 0
frequency, significantly low frequency, or both. Thus, this phenomenon
requires reference to the gutturals as a natural class.

Formal accounts of the Semitic root cooccurrence restrictions and similar
dissimilatory constraints begin with McCarthy (1985) and continue with
Mester (1986), Yip (1989), Selkirk (1988), Dresher (1989), and Padgett
(1991). The last three studies have most strongly influenced the refinements I
offer here.

In the simplest case, that of the prohibition against a root containing two
labials, we need to rule out hypothetical representations of a nonoccurring
root like *fbt:

®)
a. *[labial] [coronal]
f b t

b. *[labial] [labial] [coronal]

]

f b t

It is reasonable to suggest that the branching configuration in (5a) is ruled
out universally from underlying representations; it can arise only in derived
representations, through the application of Place Assimilation. This
principle can be formulated as follows:
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(6) No-branching Condition
*o Place node
0 0 Root node

The No-Branching Condition prohibits representations that contain a single
Place node branching to two Root nodes. This constraint holds of
underlying representation but is explicitly overridden by rules of Place
Assimilation in Arabic and elsewhere.®

. The other way to represent a prohibited root like fbt is (5b), with two
instances of the feature [labial]. The impossibility of (5b) is determined by
the Obligatory Contour Principle (Leben 1973; Goldsmith 1976; McCarthy
1981, 1986), formulated most generally as in (7):

@) Obligatory Contour Principle (OCP)
Adjacent identical elements are prohibited.

The OCP functions categorically in Arabic phonology to exclude adjacent
identical consonants within a root: thus, applied to entire segments, it
absolutely prohibits roots like Cif or £9C (McCarthy 1981, 1986).

Dresher (1989), Selkirk ( 1991), and Padgett (1991) have suggested that the
scope or domain of the OCP can be limited by statements: restricting its
applicability to a particular feature in a particular context. Specifically, in
the phonology of Arabic, the features [continuant] and [sonorant] define
separate domains of cooccurrence for [coronal]:

8) Domain of the OCP

a. [coronal] /

|

[acont]

b. [coronal] /

[ason]

The first restriction on the scope of the OCP is not absolute, since there is a

weak.er prohibition on roots containing two coronals that differ in
[continuant].!?

Subject to these qualifications, the system described will mark as ill-
formed any root containing two homorganic consonants. The system, via
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the OCP and (6), refers to [pharyngeal] as well as the familiar Place features
[labial], [coronal], and [dorsal]l. In this respect, the feature defining the
guttural class functions like all other features characterizing a place of
articulation or active articulator.

12.3.2 Vowel lowering in guttural context

In the basic derivational class of the Arabic verb, perfect and imperfect
verbs alternate in the quality of the thematic vowel, the last vowel of the
stem: katab “wrote,” jaktub “‘writes.” Roots are assigned to one of five
Ablaut classes according to which thematic vowels they have in the perfect
and imperfect. The chart in example 9 gives the frequency of the five types,
based on all relevant verbs (including doublets) occurring in Wehr (1971).
Membership in the u/u class is semantically determined; all u/u verbs are -
statives. The i/a class is often intransitive or stative, but not invariably so.
Membership in classes a/u or a/i is entirely unpredictable — that is, it must
be specified for each lexical item.'!

© Ablaut class Example Frequency
afu katab/jaktub “write” 1029
afi Darab/jaDrib “beat” 842
ifa Jaribfjafrab “drink” 518
aja fafal/jafval “do” 436
u/u balud/jablud “be stupid” 191

Membership in the a/a Ablaut class, though, is phonologically
conditioned. Of the 436 a/a verbs, 411 contain a guttural consonant
adjacent to the imperfect thematic vowel a. Examples include verbs like
Jataljaffal “do” with the guttural preceding the ablauting vowel and verbs
like radaf]jardaf “prevent” with the guttural following the ablauting vowel.
The thematic vowel a replaces u or i, which are not usually found in the
imperfect of guttural roots.

The lowering of the thematic vowel under adjacency to a guttural is
paralleled by raising triggered by a high glide w or j. An examination of
roots containing both a guttural and a high glide shows that the high glide
prevails in case of conflict. There is, then, a rule raising vowels near high
glides that undoes the effect of lowering next to a guttural. _

Besides this pattern, there is a significant residue of 118 guttural verbs
that do not evidence lowering, although about half (55) have lowering as a
variant pronunciation. Curiously, the uvular gutturals are represented
disproportionately among these exceptions: see example 10. That is, there
are about twice as many exceptions to Guttural Lowering among the
uvulars as there are among the pharyngeals, though the laryngeals and
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pharyngeals clearly pattern alike. This is perhaps related to the fact that the
u'vular gutturals have some of the characteristics of complex segments, with
simultaneous [pharyngeal] and [dorsal] specifications (see section 12.4).

(10) Guttural Frequency in root I/IIT  Number of exceptions Ratio

? 114 6 0.05
h 138 21 0.15
b 234 30 0.13
h 183 30 0.16
B 66 20 0.30
X 85 31 0.36

We have now established an accurate descriptive generalization and so we
can consider how to formulate the rule. The central question is why
gutturals have a lowering effect on vowels. There is abundant phonetic
evidence that low vowels involve some pharyngeal constriction (Delattre
1971; Perkell 1971; Wood 1979), with concomitant acoustic similarities
between a and the gutturals (high F;). Clearly, this requires that
[pharyngeal] be assigned to low vowels as well as guttural consonants.
This is close to the position in Chomsky and Halle (1968), where low vowels,
phayngeals, and laryngeals are all [+low]. It is also the view taken by
Perkell (1971), based on Halle and Stevens (1969), where low vowels and
pharyngeal consonants are marked [Constricted Pharynx] (cf. Kiparsky
1974). Recent work by Van der Hulst (1988), Hayward and Hayward
(1989), Gorecka (1989), Lowenstamm and Prunet (1989), Prunet (1990),
Herzallah (1990), and Selkirk (1991) further pursues this and related ideas.

Within this theory, the rule of Guttural Lowering will be formulated as

follows (I use “C” and “V” to stand for the Root nodes of consonants and
vowels):

an Arabic Guttural Lowering (final version)

¢ ,V C /—] Imperfect stem

rd
’
s

[pharyngeal] Condition: Mirror-image rule

That is, [pharyngeal] spreads from any guttural to the adjacent thematic
vowel, changing it to a. This is essentially the form of Guttural Lowering in
Herzallah (1990), who further develops the analysis of this phenomenon in
McCarthy (1989). This account raises further questions about the nature of
vowel-height distinctions, but we cannot pursue those here.

Two other examples of guttural lowering come from Tiberian Hebrew,
one of the pronunciation traditions for Biblical Hebrew. There is a
considerable literature on Hebrew phonology, including in particular Prince
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(1975), Malone (1984), and McCarthy (1979). The overall structure of the
analysis is drawn from these works without special attribution; when a
particular insight is important, though, I have attempted to note its
source.?

One of the central problems in Hebrew phonology is the treatment of
schwa. The Tiberian vocalization system represents four types of schwa: a-
colored &, e-colored €, o-colored 9, and neutral or plain 9. The colored
schwas are often associated with guttural contexts, and so they will be our
focus below.

The rule of Vowel Reduction, which affects short unstressed vowels in
open syllables, is a major source of schwas in the language. One of many
places where Vowel Reduction occurs is the initial syllable of the plural
nouns in (12a); compare the same syllable in the guttural-initial nouns of
(12b). :

(12) Singular Plural

a. Plain-initial nouns
melek mola:ki:m “king”’
geber goba:ri:m “grave”
se:per sspa:rizm “book”
qo:def qoda:fi:m “holiness”

b. Guttural-initial nouns
Peben ?dbani:m “stone”
hebel héba:li:m “vapor”
heder : hada:ri:m “room”
Se:der fada:riim “flock™
ho:def hoda:fixm “month”

Rounding of the stem vowel o persists under reduction, usually wi'Fh an
initial guttural and less regularly otherwise. Apart from that, the consistent
picture is one where gutturals are followed by g—colore.d schwa, yvhﬂe
nongutturals are followed by plain schwa. This is a pervasive regularity Qf
the language, so much so that plain schwa is never found aftgr a guttural (in
a search of the whole Pentateuch). Schwa before a guttural1 ;s not affected:
compare the singular/plural pair bafal/bafa:li:m “ma.stejr”. .

A second source of schwas in Hebrew is epenthesis into unsy%lablﬁable
consonant clusters. Hebrew has many surface CVCVC nouns with penult
stress. Since penult stress is otherwise impossible in consonani-final word§,
these nouns are analyzed as underlying /CVCC/ with stress and epenthgsm
applied in that order. The epenthesis rule is responmb_le for alternations !1k_e
those in (13). The underlined vowel in (13) is epenthetic, and from (13b) it is

clear that this vowel is lowered by a preceding guttural.
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13) Underlying  Singular

a. Plain roots

/malk/ melek “king/my king”
[sipr/ se:per “book”

/qudf/ qo:def “holiness”

b. Medial guttural roots

/baltl/ bafal “master”

Jkahf/ kahaf “lying”

/lahb/ lahab “flame”

Jtuer/ to?ar “form/his form”

Prince (1975) and Garr (1989) argue that the epenthetic vowel in (13) is
actually schwa, so (13b) evidences the same guttural lowering rule as (12).
The argument for epenthesis of a rests on a central distributional fact of
Hebrew: the reduced vowels 9, &, €, and 6 never occur in closed syllables.
This distributional evidence is supported by the alternation in (14a).

(14) a. /dabar/ da:baxr debar dibre: “word/word of/words of”
b. /hakam/ haka:m hikam Thakme: “wise/wise of/wise (pl.) of”

The intermediate representation dobore: loses the second of two adjacent
schwas by a separate rule, yielding dobre: The realization of schwa in this
nonfinal closed syllable is i. The choice between the e realization of schwa in
melek and i realization of schwa in dibre: reflects another general
distributional fact of the language: i never occurs in closed final syllables
and e never occurs in closed medial syllables.'*

We can now return to the behavior of medial guttural roots in (13b). We
know from the previous discussion that Hebrew has a rule lowering schwa
to 2 after a guttural (12b). The epenthetic schwa of medial guttural roots like
ba?al (from [ba?al/) behaves in exactly that way. Its realization is the full
vowel a rather than a the reduced vowel & for prosodic reasons — because the
syllable is closed (compare (14b)). The rule of Guttural Lowering in Hebrew
affects only a guttural + schwa sequence in that order:

(15) Hebrew Guttural Lowering I
C \'

'
e
e
e
P

[pharyngeal] Condition: Feature-filling

The intent of the condition restricting (15) to feature-filling applications is to

block the rule from lowering any vowel other than the featureless vowel
schwa.
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Hebrew has another rule of vowel lowering induced by gutturals, but in
this case the guttural must follow the affected vowel. Nouns of the same
type as (13) but with final gutturals are exemplified in (16):

(16) jzar§/ zeral  zarfi:  “‘seed/my seed”
/miSh/ me:Sah miSho: “brow/his brow”
[2urh/ Rorah  Porhi:  “‘way”
/gubh/ go:bah gobho: “height”

The underlined vowel in (16) has been lowered under the influence of the
following guttural. Final ? deletes after triggering epenthesis but before
lowering: /pal?/ - pele “wonder.”

Is this phenomenon an indication that (15) should be a mirror-image rule
or is it the result of a distinct process? There are two arguments for the
latter. First, lowering in final guttural words like zeraf must apply later in
the derivation than lowering in medial guttural words like bafal. The reason
has to do with the vowel of the first syllable, in both cases derived from
underlying /a/. In zera?, this vowel has umlauted to e, like melek, but unlike
ba?al. Therefore lowering in ba?al must precede umlauting, but lowering in
zeraf must follow umlauting (Malone 1984).

Besides this difference in ordering, a more significant indication that
preguttural lowering is a distinct rule from (15) is that preguttural lowering
affects not only schwa, but any vowel before a tautosyllabic root-final
guttural (Malone 1978); see (17).

a7 Underlying Surface Compare

a.
/fame$/ Jarma$ fa:me:Su: “he heard/they heard”
/gaboh/ gobah gabo:hi:m “high offhigh (pl.)”

b.

/mo:h moah “marrow”

/no:h/ noah “eminency”’

Jruh/ ruah rwhi: “spirit/my spirit”
s/ Juas “cry”

JTih/ Tiah “coating”

/s’ameh/ s’axmeahl  s’omehi:m “glad/pl.”

There are sporadic examples of (17a) with etymologic *r as the trigger.
Accepting Malone’s interpretation of the orthography for (17b), we can see
that any short vowel and the second mora of a long vowel are lowered by a
following tautosyllabic guttural (stem-finally). This feature-changing
process is clearly distinct from the feature-filling guttural assimilation rule
(15), and so it requires a different formulation:
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(18) Hebrew Guttural Lowering 1T

4y
v C

[pharyngeal]

] Stem

This rule affects an entire short vowel (17a) but only the second mora of a
fong vowel (17b).

In a completely separate historical development, Bedouin Arabic also has
a fully productive rule lowering a vowel after a guttural consonant. This
process is documented in treatments of various Bedouin dialects, including
Johnstone (1967), Abboud (1979), Al-Mozainy (1981), Prochazka (1988),
Irshied and Kenstowicz (1984), and Irshied (1984). The data here come from
the ‘Anaiza (Saudi Arabia) dialect described by Johnstone, who provides the
most extensive exemplification.

This language has a pervasive rule of vowel raising, which applies to any
short a in an open syllable:

(19) Raising
a - i/C__1,

Raising is responsible for alternations in paradigms like (20).

(20) a. /katab/ kitab “he wrote”
~ /katabat/ ktibat “she wrote”
b. /sami$/ simi “he heard”
/samifat/ samiat “she heard”
¢. /dzamal/ d3imal “camel”
/dzamalub/ dzmiiuh “his camel”
d. /bagar/ bigar “cows”
/bagarah/ bgirih “a cow”

Since Bedouin Arabic has only a very limited distinction between short i and
u, the output of Raising is quite variable and dependent on consonantal
context, ranging from u or @ in some labial contexts to i in emphatic
contexts to i elsewhere.

There are, however, various circumstances where Raising is systematically
blocked or undone, so that a short a does occur in an open syllable. Of
these, the relevant one is after a guttural (21). Vowels before short i are
raised even when a guttural precedes (gidib “he got angry,” $iTif “he
became thirsty”), but this is caused by a different rule that is not our
concern here. There is striking support for Raising and Guttural Lowering
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2n Pakal “he ate” habaT “It became flat (hair)”

had3iin type of camel

Sazam “he invited” hamal “he carried”

Sasiib “palm leaf” Sariim “women”

baafatuh  “she sold it” hasuud “envious”

®aSab *he forced” xazan “he stored”

variib “strange” xasiis “bad (person)”

bratuh “she wanted him™  tayyatuh  “she hit him”

Bayuur “jealous” xaluuf type of she-camel

Kabuug *“evening milk”

from a secret language that permutes the root consonants (Al-Mozainy
1981). In this secret language, Raising applies or not, exactly as expected:

22) Normal form Secret-language forms
difaq “he pushed” fida$
fadaf

Raising and Guttural Lowering are productive rules of the lexical
phonology of Bedouin Arabic, applicable in secret-language forms and in
loans.

These various rules do not exhaust the Semitic evidence of a strong
preference for low vowels in guttural contexts. For example, the epenthetic
vowel in Lebanese Arabic (Haddad 1984: 46), normally i, is realized as a
when adjacent to a guttural: balaf “swallowing,” fifar “poetry,” dzarah
“wounding.” Hayward and Hayward (1989) observe that in many
Ethiopian Semitic languages (Tigrinya, Harari, Gafat, Amharic) the
opposition between mid and low central vowel phonemes is neutralized to
low when tautosyllabic with a guttural. Outside Semitic, a connection
between low vowels and laryngeal or other guttural consonants has been
observed in the Cushitic language D’opaasunte (Hayward and Hayward
1989), the Chadic language Kera (Odden 1988), the Athabaskan language
Carrier (Prunet 1990), and the Tsimshian language Nisgha (Shaw 1987).

In sum, the material shows that, with respect to vowel lowering, all three
guttural types — uvular, pharyngeal, and laryngeal — behave alike. The core
result, of course, is that all these generalizations require that we identify the
gutturals as a natural class.

12.3.3 Avoidance of syllable-final gutturals

~ An equally robust but somewhat more puzzling phenomenon is a

prohibition on guttural codas. In a typical case, a CVGCV sequence,
where G -is a guttural, becomes a CVGVCV by epenthesis, so that the
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guttural becomes the onset of a new syllable and is shifted out of coda
position.

One case of this sort is found in various Bedouin Arabic dialects (Mitchell
1960; Johnstone 1967; Blanc 1970; Abboud 1979; Al-Mozainy 1981; Irshied
1984). Blanc dubs it the gahdwah syndrome after the word “coffee,” an
example of the phenomenon.

In Negev Bedouin Arabic (Blanc 1970), CaGCVC, where G is a guttural,
becomes CaGaCVC. Compare the plain and guttural roots in (23).

23) Plain roots Guttural roots

jaJrab “he drinks” jahardz “he speaks”

aJrab “I drink™ ahalam “I dream”
aSarf “I know”
ayabar “I know”

tafrab “you drink” tahalam “you dream”
tafarf “you know”
tayabar “you know” -

bnafrab “we drink” bnaxazil “we spin”

Apparently this dialect has lost ? altogether, though other Bedouin dialects
have retained ? in some contexts (but not syllable-finally). As in Hebrew,
there is no epenthesis after word-final or stem-final gutturals: rawwah/
rawwalina “he/we went home”; balah “dates,” manaf “he prohibits,”
difafna “we pushed.” This follows if stem-final consonants are extrasyllabic
and so not subject to a requirement imposed on codas.!®

In Al-Mozainy’s (1981) Bedouin Hijazi dialect, words like gahawah
undergo a further transformation to emerge as ghawa (24).

(24) Plain root
Color adjectives

Guttural roots

sawda ‘black’ braba “gray”
dhama “dark red”
Verb form X
Tistaslam “he surrendered” ?Tistfazal “he got in a hurry”

Piskafar “he asked forgiveness”
Form I passive participle
maktuub “written” myaSuur “neglected”
mfazuum “invited”
mhazuum “tied”
mYaduur “excused”
Form I imperfect
jafrab “he drinks” jyxadim “he serves”

jhakim “‘he governs”
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The Hijazi forms in (24) undergo an additional rule (called Elision by
Irshied and Kenstowicz, 1984, who provide a convincing rationale for it)
that deletes a in a —CVCV context. Elision applies to the output of
postguttural epenthesis (Abboud 1979: 471; Al-Mozainy 1981: 172), so the
derivation proceeds: /jaydim/ — [jayadim/ — jyadim “he serves.” %

Postguttural epenthesis is restricted to syllables containing the vowel a.
With syllables containing a high vowel preceding the guttural, there is no
epenthesis: tihtirim/tiitarmih “she respects/she respects him” (Al-Mozainy
1981: 238). Thus, the descriptive generalization is that syllable-final
gutturals are prohibited just in case the preceding vowel is a. Formaliy,
we require a well-formedness condition something like the following:

(25) Bedouin Arabic Syllabic Co-occurrence Condition

*v Cl,

[pharyngeal] [pharyngeal]

The condition on the preceding vowel is a kind of OCP-triggered
dissimilation, prohibiting two [pharyngeal]s within the rhyme domain of
the syllable. Like guttural lowering, this phenomenon shows both the need
for a guttural class and a similarity between gutturals and low vowels.
Hebrew, though, prohibits guttural codas regardless of the preceding
vowel, also resolving them by epenthesis (26). In some words ? is lost
syllable-finally, so epenthesis does not happen. The process is subject to
exceptions and some other complications (cf. Malone 1984: 94).

(26) a. Plain roots

jikto:b “he will write”
hifmi:d “he annihilated”
huflak “he was thrown”

b. Guttural roots

jatdmo:d “he will stand”
jehézaq “he is strong”
jahdpo:k “he will turn”
jeréso:p “he will gather”
hef€mi:d “he made stand”
hehéziq “he strengthened”
jo¥0mad “he is made to stand”

The quality of the inserted schwa in (26b) is obviously determined by the
quality of the preceding vowel; I deal with this matter elsewhere (McCarthy
forthcoming). The fact that a schwa rather than a full vowel is inserted is
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typical of Hebrew (see section 12.3.2). Therefore, the only real issue is that
of prohibiting syllable-final gutturals, which we can accomplish by the
following coda condition (cf. It6 1986, 1989):

27 Hebrew Coda Condition

*Cl,

[pharyngeal]

This constraint simply marks as ill-formed any syllable with a guttural coda:
Epenthesis repairs violations of the Coda Condition (27) by inserting schwa,
which then harmonizes with the preceding vowel across the intervening
guttural. The Coda Condition does not affect word-final or even stem-final
gutturals: fa:maf “he heard,” fa:lahti: “I sent,” jadaftem “you knew,”
Jjodafti:ka: “I knew you” (but Ist pl. jada$dnu:ka: “we know you”). This
follows, as in Bedouin Arabic, if we suppose that stem-final consonants are
extrasyllabic and hence not subject to the Coda Condition.

An examination of Tigre (Ethiopian Semitic) verb paradigms shows
virtually the same rule in that language (28). The Tigre gutturals are the
same as those of Hebrew (but see section 12.5). In the published material on
Tigre (Leslau 1945; Palmer 1956, 1962; Raz 1983), I have not located a plain
statement of the generality of this phenomenon or the further deletion in the
second two examples. Nevertheless, it seems quite clear that there is a
process inserting a copy of the preceding vowel after any syllable-final (but
not word-final) guttural.

(28) Plain roots Guttural roots
toqnaS “you get up” tohasab “you wash”
ganSa “he got up” Safana “he loaded”
ganaSko “I got up” balfako “I ate”
lIaganSo “they get up” laS¥ano “they load”

To sum up, the class of gutturals, defined by the feature [pharyngeal], is
required to characterize the consonants prohibited in stem-medial coda
position in Hebrew and Tigre. Bedouin Arabic also prohibits gutturals in
the coda, but only after a low vowel, perhaps as a kind of dissimilation.

12.3.4. Guttural degemination

Hebrew and Tigre also exhibit a prohibition on geminate gutturals, a
>henomenon that is perhaps to be related to (27). In Hebrew, geminate
zutturals are simplified without exception. This is clear from a comparison
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of plain and guttural roots in examples like (29). Discussions of this
phenomenon appear in Prince (1975: 219-220), Malone (1978, 1984: 79),
and Lowenstamm and Kaye (1986). Guttural degemination itself is
straightforward, though the compensatory lengthening seen in the cited
examples does not always occur (cf. Prince 1975).17 -

29) Plain root Guttural roots
dibbe:r “he said” me:?e:n “he refused”
fiinte:/-jitte:rn  “he gives” f/jinhat/—je:hat “he marches down”
dalli:m “weak ones” ra:qi:m “evil ones”

Likewise in Tigre (Leslau 1945, Palmer 1956, 1962, Raz 1983), gutturals
are degeminated. Compare the following plain and guttural roots:

(30) toqarraTa “he was cut off”’ tobarasa  “he quarreled”
loganne$S “he gets up” 1oSYen “he loads”

Raz and Leslau describe dialects where the high glides w and ] are also
degeminated, but this is not true in Palmer’s material. Thus, it seems
appropriate to see the degemination of gutturals and of high glides as two
separate generalizations.

It is straightforward to write a rule simplifying geminate gutturals or
prohibiting their creation. Something like the following would do and would
accord with the fact that languages frequently impose conditions on which
geminates are licit.

3D Guttural Degeminaﬁon

g [

N/

C

[pharyngeal]
Violations of this constraint are repaired in the most straightforward way,
by delinking and compensatory lengthening. '

Guttural Degemination may be related to the Coda Condition in both
Hebrew and Tigre. If gutturals are prohibited in syllable codas, then they
cannot be geminated either, since the left branch of a geminate is necessarily
a coda. Although this move is appealing, it does lead to a significant conflict
with 1t6’s (1986) results about the applicability of the Linking Condition
(Hayes 1986) to coda conditions like (27). Itd shows that geminates
constitute a systematic exception to coda conditions in other languages.
Until this conflict is resolved, Guttural Degemination and the Coda
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Condition should be regarded as separate pieces of evidence for the natural
class of gutturals.

12.3.5 Interim summary

The evidence presented establishes the existence of a natural class of
gutturals and thus provides direct support for the claims about the feature
[pharyngeal]. The evidence meets the various criteria established at the
outset. First, it involves robust, well-attested phenomena that come from
historically independent innovations of different languages within the
Semitic family. Second, the evidence is entirely synchronic rather than
historical. Third, the evidence comes from several different types of
processes: root co-occurrence restrictions, vowel lowering, and conditions
on syllable position and gemination. Fourth, the evidence comes from all
levels of representation, not just deep morphophonemics and not just the
surface.

12.4 Pharyngeals and pharyngealization

Thus far we have discussed only the guttural consonants. The goal of this
section is to provide some initial suggestions about how to integrate the
pharyngealized sounds — the coronal emphatics and q — into the analysis.
The phonetic and phonological evidence shows that the pharyngealized
consonants share the feature [pharyngeal] with gutturals, although they also
have a primary oral articulation.

In addition to the gutturals, the Semitic languages have a class of sounds
called emphatics, with what is traditionally regarded as a secondary
pharyngeal constriction. In Standard Arabic, the emphatics include the
coronal fricatives S and Z (the latter often interdental), the coronal stops T
and D, and the uvular stop . The coronals contrast with corresponding
nonemphatics s, /8, t, and d, while q contrasts with the velar stop k. Other
Semitic languages have a subset of the Standard Arabic emphatics, and in
South Semitic languages like Tigre the emphatics are realized phonetically as
gjectives.

Ghazeli’s (1977) x-ray study deals with the emphatics of Tunisian Arabic
in great detail. His observations about the coronal emphatics are confirmed
elsewhere in the literature (by Ali and Daniloff 1972; Al-Ani 1970; and
Bukshaisha 1985), and his observations about the uvular stop q are
confirmed by Delattre (1971). Despite differences in details, the overall
picture is consistent: the emphatics and q have a constriction in the upper
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pharynx similar to that of the uvular gutturals y and 5. Although there are
suggestions (Keating 1988) that Arabic dialects differ in the location of the
secondary constriction of emphatics (with some showing a low, S-like
constriction), this does not seem to be true; all studies, now encompassing
several different dialect areas, find that the emphatics have a constriction in
the upper pharynx. The so-called pharyngealized consonants of Arabic
should really be called uvularized.

The phonetic evidence establishes important points of similarity between
the gutturals and the emphatics. Broadly, the gutturals and the emphatics
share constriction in the pharynx, and narrowly, the uvular gutturals share
with ¢ and the coronal emphatics a constriction in the oropharynx produced
by raising and retracting the tongue body. We expect to find two principal
types of phonological patterning corresponding to these phonetic
resemblances: a class of primary and secondary [pharyngeal] sounds,
including gutturals, g, and emphatics; and a class of sounds with
[pharyngeal] constriction produced by the [dorsal] articulator, including
uvular gutturals, g, and emphatics.

A striking example of the first type of phonological patterning comes from
Herzallah’s (1990) analysis of ‘imala (raising/fronting) of the feminine suffix.
In many Eastern Arabic dialects, the feminine suffix, historically -a, appears
as -¢ or -i except when preceded by a [pharyngeal] consonant. The data in (32)
come from Syrian Arabic (Cowell 1964: 138; Grotzfeld 1965: 45).

(32) a. daraZe “step” kbi:re “large”
madrase “school” forke “society”
yafi:fe “light”

b. ?aSSa “story” fari:Da “broad”
yayya:Ta “seamstress”  bajZa “foul”
Tabya “cooking” dagga:ga “tanning”
mniha “good” wa:zha “display”
San%a “handwork™  yor?a “rag”

In dialects that have retained g, it too patterns with the consonants in
(32b), as does r when it is emphatic. Some dialects distribute the allomorphs
of this suffix according to different principles and some have ‘imala
everywhere, but the pattern in (32) is probably the most widespread.

The synchronic underlying representation of the feminine suffix is a non-
low vowel e or i, with the examples in (32b) derived by lowering this vowel
to a after any [pharyngeal] consonant. This lowering rule can be stated as
follows, essentially following Herzallah (1990: 138):
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33) Feminine Suffix Lowering

Y ]W“rd
|-
[pharyngeal]

This process is similar to Guttural Lowering (section 12.3.2), but it is
triggered by any [pharyngeal] consonant, not just a guttural.

Other evidence of the emphatic/guttural connection comes from historical
changes in which an emphatic lost its primary place of articulation to
become a guttural. Two independent historical changes of this sort have
occurred in Semitic (Blake 1946: 214). First, some Ugaritic words have & for
original Z: compare Arabic nZr with Ugaritic nsr “guard.” Second, original
D became § in Aramaic; compare Arabic 2arD with Aramaic Ziraf “earth.”
In these cases, then, the primary [coronal] articulation is lost, thereby
promoting the secondary [pharyngeal] one. The parallel to sound changes
like "k™ > p in the history of Greek is obvious.!®

The other phonological class expected on phonetic grounds is defined by
oropharyngeal constriction — that is, consonants that are both [dorsal] and
[pharyngeal], including the emphatics (S, Z, T, and D) and the uvulars (g, ¥,
and ¥). Since the definition of this class requires reference to the redundant
[dorsal] specification of the coronal emphatics, it should only be relevant in
relatively late rules, after default [dorsal] has been filled in. That seems to be
the case.

This class plays a role in the complex phenomenon of backing or
emphasis spread in Arabic. Perhaps the earliest description of this comes
from Sibawayh (quoted in Younes 1982: 82): “The back variant {of a]
occurs, that is the low vowel is not fronted, when it derives from underlying
w (or uu) and when immediately preceded or followed by one of the
emphatic, in our terms this is the class of dorso-pharyngeals. Herzallah
(1990: 181) describes a similar process in Palestinian Arabic, which derives
the imperfect theme vowel u from i adjacent to a coronal emphatic or
uvular, as spreading of [dorsal]. But there are many additional complica-
tions, and a full discussion of emphasis spread in Arabic dialects would
require a monograph rather than these few lines.

Another phonological class we would expect to find on phonetic
grounds is the set of underlying [dorsal] consonants: the velars and uvulars
k, g g, %, and ¥ In Moroccan Arabic (Ahmed Alaoui p.c.; Heath
1987: 254), consonant labialization, realized as rounding on a following
schwa, is restricted to the dorsals. The following imperative verbs
exemplify this:
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(34 Moroccan Labialization

dy¥sl  “come in!”
ng“oZ “prick!”
nq¥sZ ‘“copy down!”
rg¥ad  “‘sleep”

nk¥or  “deny!”

Labialization is not permitted with other consonants, oral or guttural: krob
“write!”, nfas “sleep!.” Formally, this means that the marking conditions
that describe the Moroccan Arabic consonants system must contain a
statement like [+ round] — [dorsal].

Even more striking evidence for the underlying [dorsal] class comes from
an additional property of the system of root-co-occurrence restrictions in
Arabic. Recall from section 12.3.1 that Arabic prohibits (with exceptions)
roots containing two consonants from the set (g, k, q) and roots containing
two consonants from the set (y, ¥, h, §, h, ?). The first set is actually
incomplete, though; it should include the uvular gutturals ¢ and ¥ as well.
This patterning of the uvular continuants with both the gutturals and the
dorsals is apparent from the statistical evidence in figure 12.1.

This final observation about the dual patterning of y and ¥ in the system
of root co-occurrence restrictions provides the strongest indication that the
uvular gutturals are complex segments, bearing simultaneous specifications
for [dorsal] and [pharyngeal]. The coronal emphatics and q are also complex
segments, with both oral and pharyngeal articulations. Under standard
feature-geometry assumptions (Clements 1985; Sagey 1986; McCarthy
1988), the various types of consonants are represented approximately as

follows:

(35)  a. Low gutturals ?hhf b. Uvular gutturals y¥

o Place o Place
[pharyngeali] [pharyngeal] [dorsal]
c. Coronal emphatics TDSZ d. Uvular stop g
o Place o Place
[coronal] [pharyngeal] ({dorsal]) [pharyngeal]  [dorsal]
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Here, the redundant [dorsal] specification of the coronal emphatics is
parenthesized to indicate that it is not present in underlying representation.

This proposal resolves the issue of phonetic and phonological connections
between emphatics and gutturals, but it raises another question of how to
tell them apart phonologically. In particular, how is the true guttural class
referred to in the rules developed in section 12.3, and how are the uvular
gutturals distinguished from the uvular stop?'®

Although more elaborate accounts based on the distinction between
primary and secondary articulations are possible and may be correct
(McCarthy 1991b; Herzallah 1990), the most straightforward answer to
these questions relies on the observation, noted originally in section 12.2.1,
that the gutturals are approximants but the emphatics and q are not. Thus,
the guttural class is defined by the conjunction of the place feature
[pharyngeal] and the major class feature [approximant]. This makes good
sense of the evidence for the guttural class: the root co-occurrence
restrictions are known independently to refer to another major class
feature, [sonorant], to distinguish between the coronal sonorants and
obstruents; guttural lowering is typical of the robust effect that
approximants have on the quality of adjacent vowels; and rules specifying
possible codas or geminates must often refer to major class features. The
proposal in (35), then, makes the necessary distinctions while also defining
the right natural classes of guttural and pharyngealized consonants.

12.5 Conclusion

The major observation of this paper is that the gutturals of Semitic
constitute a natural class. The major thesis is that sounds are classified by
place of articulation as well as articulator. In particular, there is a
[pharyngeal] place of articulation, referring to the region from oropharynx
to larynx inclusive. Furthermore, I have argued that this region in the
articulatory space makes sense under Perkell’s (1980) characterization of
features as “orosensory targets,” given what is known about the different
distribution of sensory nerves in the vocal tract.

The principal source of evidence for this claim is the synchronic
phonology of the Semitic langnages, with occasional forays into diachrony
and Afro-Asiatic. I have comprehensively treated the recurrent phonological
phenomena of Semitic involving the gutturals. I have also extended the
results in a less comprehensive way to the pharyngealized consonants. -

It is customary to conclude a work like this by raising questions for
further research. There are many, but two are particularly pressing. The first
involves the locus of [pharyngeal] in an overall model of feature geometry
along the lines of Clements (1985), Sagey (1986), and McCarthy (1988);
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Because of space limitations, I can only sketch the answer tp .tl.lat question
here. In McCarthy (forthcoming), I argue that there is a division between
Oral and [pharyngeal] place-of-articulation features:

(36) o Root node

o Laryngeal node o Place node

[voice] [const] [spread] o Oral

[lab] [cor] [dors] [pharyngeal]
The claim is that [pharyngeal] can, but need not, pattern phonologically
with the other place features [labial], [coronal], and [dorsa{].

From a phonetic point of view, this model is quite plausible. The feature
[pharyngeal] is defined in terms of a region of the vocal tract _(tpe pharynx)
and a particular spectral property (high F;), two characu_arlstlcs 'that are
basically what we expect of Place features. At the same time, this mOf.iel
makes sense of the asymmetry (noted in section 12.2.3) between the anterior
part of the vocal tract, which is organized in terms of active arFicula'For, and
the posterior part, which is organized in terms of place of articulation.

Phonological evidence for (36) comes principally from two partly
conflicting descriptive requirements. On the one hand, the system of root
co-occurrence restrictions in Semitic (section 12.3.1), which is based on
prohibiting two homorganic consonants within a root, treats [pharyngeal]
exactly on a par with the other Place features [labial], [coronal], and [dorsal].
On the other hand, there is a class of vowel-vowel assimilation rules,
documented in McCarthy (forthcoming), to which Oral consonants are
opaque and [pharyngeal] ones are transparent. In connectiop with other
assumptions about transparency effects (Steriade 1987), this evidence shows
the need for a separation between [pharyngeal] and the oral place features.

A very different sort of question concerns the laryngeals g and h.
Although their behavior as part of the guttural class securely establishes that
they have a place of articulation in many Semitic languages, the laryngeals
have usually been regarded as placeless within recent phonologigal yvm.'k
(Clements 1985; Sagey 1986; Hayes 1986; Steriade 1987). This amblgulty in
the treatment of laryngeal consonants is not a special problem of Semitic.
Hayward and Hayward (1989: 186) comment on it, and witness Catforfi
(1977: 104) in a discussion of glottal stops: “complete closure of the glott_ls
has either an initiatory or an articulatory function: the former in
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phonationless glottalic initiation and the latter in glottal stop as an
art?culatory type functionally parallel in languages to other kinds of stop
articulation.” Merlingen (1977: 205-206) finds even more types of /4 based
on phonological patterning, though not all of the evidence is persuasive.
Even within Semitic, there is one compelling case where the laryngeals ?
and h do not pattern as gutturals. In Tigre (Leslau 1945: 155-157; Raz
1983:5), ? and § are in free variation in words that contain an emphatic (T,
1J, S, g) or pharyngeal (b, §): Paddsfia ~ Saddofia “noon,” Parqaj ~ farqaj
“bed,” PaTa:l ~ $aTa:l “goats.” In other words, the 2/§ distinction is
neutralized in a context that includes true pharyngeals and emphatics but
not laryngeals. (Tigre has no uvular gutturals.) The most natural
interpretation of this process is spreading of [pharyngeal] to ?, changing it
to §. But of course this requires that 2 not be [pharyngeal] to start with.2
Further evidence from Tigre supports this view. The vowels ® and a are in
complementary distribution: a is always followed or immedia?ely pr_eceded
by an emphatic or a true pharyngeal (but not a laryngeal), while ® never
occurs in that context (Palmer 1956: 569; Lowenstamm and Prunet_1989):

37 a. fonaT “haversack”
wareq  “‘gold”
faral  “clan”
waroh  “month”

b. feres “horse”
dzehet “‘direction”

Lowenstamm and Prunet analyze this as a case of vowel lowering in the
context of a [pharyngeal] consonant (therefore comparable to (33) above).
But this analysis presupposes that Tigre ? and h are not [pharyngeal] (cf.
dzehetin (37b)). Moreover, the rules referring to the guttural class in Tigre -
prohibitions on syllable-final and geminate gutturals (sections 12.3.3 and
12.3.4) — can be recast as positive conditions requiring codas and geminates
to have the Oral node of (36) rather than as negative conditions referring to
the class of gutturals.

It seems, then, that the laryngeal consonants of Arabic and Tigre are
different phonologically: in the former, but not the latter, the laryngeals are
specified as [pharyngeal] and so belong to the guttural class. It is, of course,
easy to set up such a phonological distinction but quite hard to find a
phonetic basis for it. The most attractive proposal is Hess’s (1990)
suggestion that Arabic ? is actually not a true glottal stop at all, but an
aryepiglottic one. Hess finds support for this conjecture in one x-ray of ?
(from Boff Dkhissi 1983) which shows an apparently protruding epiglottis.
But there are several problems with this claim. First, as Hess notes, the
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position of the epiglottis in this token of ? might just be its resting state for
this particular speaker. Second, the context (sa7ala “he asked,” evidently a
Standard Arabic word being read by a Moroccan Arabic speaker) could
show pharyngeal constriction simply because of coarticulatory influence
from the adjoining low vowels. Third, aryepiglottic place should perturb the
formants of adjacent vowels, but no such perturbation by ? has been
observed. So we as yet have no evidence for a special phonetic treatment of
Arabic ?.

We have seen evidence for the class of guttural consonants and how that
class can be accounted for phonetically. We have also seen some of the
phonological connections between the gutturals and emphatics and how
those connections find phonetic support. These observations encourage us
in the view that phonological classes always have a phonetic basis. But the
difference between Arabic and Tigre laryngeals, phonologically important
but phonetically invisible, may have shown us a limit in our understanding

of the relation between phonetic events and phonological features.

Notes

Portions of this paper have been circulated as McCarthy (1989, 1991a, 1991b).

Additional related material will appear in McCarthy (forthcoming). During the

long gestation and mitosis of this paper I have received helpful comments from

Nick Clements, Elan Dresher, Louis Goldstein, Rukayyah Herzallah, Morris

Halle, John Kingston, Linda Lombardi, lan Maddieson, Paul Newman, Jaye

Padgett, Janet Pierrehumbert, Ken Stevens, Alison Taub, and Loren Trigo. I am

particularly grateful for extensive and detailed comments from Ellen Broselow,

Lisa Selkirk, and an anonymous reviewer. Remaining etrors are my fault.

2 Evidence from non-Semitic languages is comprehensively reviewed by Elorrieta
(1991) within a framework related to the one proposed here.

3 Based on a study of vowel-register phenomena. Trigo (1991) concludes that
tongue-root advancement/retraction and larynx raising/lowering are different
features that are phonetically (but apparently not phonologically) independent.

4 1 disregard the stopped realization of § of Iragi Arabic, since it is apparently a
relatively superficial characteristic with no known phonological consequences.

5 But high F, alone does not define the class of gutturals. El-Halees (1985) has
found that speakers use the relatively higher F, of true pharyngeals to distinguish
them from uvulars, so F; actually functions perceptually to differentiate among
gutturals.

6 There are very substantial problems with the interpretation and use of the
Penfield sensory homunculus, but I know of no better alternative.

7 Michael Kenstowicz has directed my attention to Kuriyagawa et al. (1988), an

EMG study of the geniohyoid and posterior genioglossus (GGP) during the

production of Arabic emphatic consonants (coronals with secondary upper

pharynx constriction). The experimental materials contain two words with & as

[y
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well. Kuriyagawa et al. find that plain s and t have activity in the GGP but
emphatic S and T do not. The pharyngeal h is like the emphatics in this respect.
This might be a slight indication of a motoric connection between the emphatics
(which are similar to the uvulars) and the pharyngeals, but there is another
explanation. As Ghazeli (1977) notes, plain s and t in Arabic are considerably
fronted (they are dental, with a forward tongue body, enhancing their
dissimilarity from S and T), and the GGP activity is consistent with that. _
The allophonically pharyngealized vowel I has a negative value for the first
factor, but its value is much higher than for 1. The vowel & is positive for the first
factor, but less than the value of @, so Hess interprets it as [—radical].

The evidence for Place-linked structures at underlying representation in Ité
(1986) can equally well be understood as evidence for placeless consonants in
coda position, as noted by Yip (1991). This removes the only obvious
counterexample to the universality of (6) as a condition on underlying
representations.

The split between coronal sonorants and coronal obstruents is a very different
matter: it is absolute and it is repeated in unrelated languages. It therefore
demands a more principled explanation than (8b), though I do not know of one.
1 have looked for phonological regularities concerning membership in classes a/u
or afi in Standard Arabic, but there are none (contra Gorecka 1989). For
instance, sorting roots according to the consonants adjacent to the thematic
vowel, we get ratios of a/i verbs to a/u verbs ranging from 1.03 (labials) to 0.93
(coronals) to 0.62 (dorsals). None differs strikingly from the overall ratio of 0.82.
The a/u versus afi distinction is, however, largely predictable in many modern
dialects (Haddad 1984; Herzallah 1990).

Several penetrating questions from Alicja Gorecka led me to reconsider an earlier
version of this analysis. Her account of some of the same data can be found in
Gorecka 1989: 98-99.

Gesenius-Kautzsch (1910: 78) suggests that & rather than & is the preferred
coloring of schwa after the guttural 2. A search of all initial guttural + schwa
sequences in the Pentateuch shows that this is not generally true, though the very
high frequency of the single word ?7élo:him “God” may create this false
impression.

Systematic exceptions involve adjacent j, which requires i, and ¢ in forms suffixed
with -ka:. There are perhaps 50 other apparent exceptions scattered through the
Bible.

Geminate integrity (Steriade 1982; Hayes 1986; Schein and Steriade 1986) blocks
epenthesis into geminate gutturals (Al-Mozainy 1981: 187-188): PayyaS ‘‘he
dressed up,” farpal “he made something work,” lahhiaam “‘butcher,” nahhaas
“blacksmith.”

1n this and other Bedouin dialects, certain morphological formations (varying
slightly from dialect to dialect) are not affected by post-guttural epenthesis.
Abboud (1979: 471) and Al-Mozainy (1981: 187) have particularly comprehensive
lists.

Like the gutturals, etymologic r degeminates in Hebrew, though there are
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exceptions. Recall too that etymologic r sporadically triggers the preguttural
lowering rule of section 12.3.2. There are several possible explanations for this,
none of which directly bear on the issue of gutturals as [pharyngeal].

18 In the earliést attestations of Aramaic, the Proto-Semitic reflex of Arabic D is

written as q: 7draq “earth” (Jer. 10: 11). It evidently did not merge with original
q, since the subsequent change to § did not affect original g. It may be that the g
writing of original D was intended for the intermediate stage E, giving the
sequence of steps *Q > *y_ > §, with the first step paralleling Ugaritic.

19 There is in any case some reason to think that the sounds called *“uvular” are

actually somewhat inhomogeneous. Keating (1988: 8) has noted that this label is
applied to fairly diverse consonants in different languages, and Elorrieta (1991)
and Trigo (1991) have demonstrated that, on phonological grounds, there are at
least two types of “uvulars” in some languages (back dorsals, Chomsky and Halle
1968, versus complex pharyngealized dorsals: Cole 1987: 93; McCarthy 1989).

20 There are some unresolved inconsistencies in the descriptions of Tigre that could

prove problematic. Tigre emphatics are actually realized as ejectives, as in other
Ethiopian Semitic languages.

A similar example comes from Hoberman’s (1985) analysis of the historical
phonology of Neo-Aramaic in Northern Iraq. Hoberman reconstructs a stage of
this language, called Proto-Azerbaijan-Koy Sanjaq, in which ? and § were in
complementary distribution: § occurs in words containing an emphatic
consonant, while ? occurs in all other words. Compare, for example,
reconstructed " 2izla with “fagla. (For independent reasonms, it is difficult to
show the same complementarity for h and h.)

A different phenomenon that requires the same classification comes from
Kurdish, a non-Semitic language of northern Iraq in close confact with two
branches of Semitic (Arabic and Neo-Aramaic). In Kurdish (Kahn 1976;
Hoberman 1989), no word can contain more than one consonant from the set {€,
h,q,S, T, Z, Tf, P} — that is, the primary pharyngeals ¥ and h and the emphatics.
Arabic loans like Sulibat “conversation” or quuTijja ““box,” which contain two
[pharyngeal] segments, are restructured as sibhizef and goti in Kurdish. Hoberman
analyzes this cooccurrence restriction in essentially the same way as the Arabic-
phenomena of section 12.3.1, but again the analysis makes sense only if the
laryngeal consonants are not {pharyngeal].
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