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A SYSTEM OF DESCRIPTIVE PHONOLOGY 

CHARLES F. HOCKETT 

UNIVERSITY OF MICHIGAN 

[The paper delimits the field of descriptive phonology, formulates a system 
thereof, and briefly points out some of its implications.] 

1. Linguistics is a classificatory science. The starting-point in such a science 
is to define (1) the universe of discourse and (2) the criteria which are used in 
making the classifications. Selection and preliminary ordering of data deter- 
mine the RANGE of analysis; the choice of criteria fixes the LEVEL of analysis. 
In linguistics there are various ranges, discussed in ?2, and two basic levels, 
PHONOLOGICAL and GRAMMATICAL, each with subdivisions. The phonological 
level is the subject of this paper.' 

2. The universe of discourse of any linguistic study is a set of utterances. It 
is necessary, therefore, to define the term 'utterance' and the limits of the vari- 
ous types of sets. 

2.1. An UTTERANCE is an act of speech. An act of speech is an item of human 
behavior with certain physiological and sociological characteristics. 

2.11. The physiological characteristic of an act of speech is that it occurs in a 
specific locus of a human body: the respiratory tract and the mouth, rarely (as 
in esophagal speech) the stomach. 

2.12. Not all the events in this tract are utterances. All the behavior of a 
human organism is BIOPHYSICAL: it is subject to physical and biological analysis. 
Certain acts are, in addition, BIosocIAL.2 A biosocial act is one which (1) is 
determined ultimately by the life-history of the individual in a given social 
group, (2) functions directly or indirectly as a stimulus for the behavior of 
others and of the actor himself, and (3) does this in a manner similarly deter- 
mined by the life-histories of the individuals involved. 

Utterances are biosocial. A sneeze occurs in the same area; it may function 
as a stimulus for others, and it may do this in a socially determined way, but the 
source of the sneeze is purely physiological. Therefore a sneeze is not biosocial, 
and is not a speech act. On the other hand, a cough in our society, where it may 
be an indication of polite embarrassment, or a belch in some parts of Africa, 

1 The present paper derives from the phonemic systems of Bloomfield, Sapir, Trubetzkoy, 
and their followers. It owes most to Bloomfield, though rather to the methodological rigor 
of his work than to his phonemic theories. Apart from published material, the writer's 
chief stimulus has been his correspondence and discussion with George L. Trager and Ber- 
nard Bloch. He owes thanks also to Morris Swadesh for many suggestions in the past; to 
Mary R. Haas for specific criticism of the present paper; and above all to Bloch for advice 
and active assistance in giving the paper its final shape. 

Many of the principles here set forth are illustrated and applied to the problem of Eng- 
lish vowels by G. L. Trager and B. Bloch, The Syllabic Phonemes of English, LANG. 17.223- 
46 (1941). For a general bibliography on phonemic theory, see fn. 1 of that article. 

2 Albert P. Weiss, A Theoretical Basis of Human Behavior2; Columbus, 1929. 
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where it shows appreciation to one's host, fulfils all the requirements of biosocial 
behavior, takes place in the proper portion of the body, and must therefore be 
considered an act of speech. This does not mean that such events cannot be 
proved to have a marginal status (?2.22). 

2.2. Range varies from one linguistic investigation to another. A large ran- 
dom sample of the speech-acts of some one individual over a period of a few 
months will afford a safe basis for the description of the speech behavior of that 
one individual for that short period. When a number of such specific studies 
have been made, more or less completely, in a single community, one can gen- 
eralize therefrom to describe the typical behavior of the whole community. But 
in any case only statistical sampling is possible, and the resulting description will 
always be incomplete. 

A particular universe of discourse is subject to certain ORDERINGS. Those 
orderings which are made before the criteria of classification are applied may be 
termed EXTRA-SYSTEMIC. Those which result from the analysis itself are INTRA- 

SYSTEMIC. Finally, some of the latter have extra-systemic implications and 
may be termed MIXED. 

2.21. The material may be ordered with respect to time. Thus if one classes 
together those utterances that were produced in January, and those that were 
produced in February or a year or ten years or a century later, the result of 
analysis will be to show the change in speech behavior during that time. Such 
treatment is termed HISTORICAL. Similarly, if the material is ordered with 
respect to geography or social status, the resulting analysis is synchronically 
COMPARATIVE, indicating the difference between the English of Michigan and 
that of Rhode Island, or between that of carpenters and that of sailors. 

But historical and comparative study implies first the completion of DESCRIP- 

TIVE analysis of each of the temporally or spatially or socially grouped ranges of 
material. Descriptive procedure establishes the fiction that the various utter- 
ances to be dealt with have no temporal or spatial or social order. This fiction 
is valid only when the time or space or social span covered by the material is 
relatively small; it breaks down, for instance, when we take our records of Old 
English as a single unordered set. If the actual course of change in speech 
behavior through time be pictured as a curve, then the approximation of descrip- 
tive technique to the actual situation can be represented by a tangent to the 
curve at a given point. 

2.22. The English interjection pst does not conform to the statistically most 
frequent phonetic and grammatical habits. These facts, which are only re- 
vealed by analysis of the data, show the marginal character of the interjection. 
It is this type of evidence which puts conventionalized coughs and belches in 
their proper place, though as a matter of procedure the linguist may choose to 
predict this result and exclude such items from consideration at the very be- 
ginning. 

2.23. It may turn out that a randomly selected sample of speech-acts from 
some individuals includes forms from two (or more) distinct languages or dia- 
lects. It is the analysis itself which shows this, since it makes clear a clustering 
of the material around two (or more) norms. Therefore this ordering might be 
termed intra-systemic. But careful examination reveals that the social situa- 
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tions in which one set of forms is produced are different from those in which the 
other set occurs. The ordering is therefore not purely intra-systemic, but 
mixed. These statements hold likewise for STYLISTIC contrasts, involving such 
things as tempo or the difference between he arrived prematurely and he came too 
soon. 

2.3. It will be assumed in the rest of this paper that the set of utterances to be 
handled descriptively is homogeneous enough to require none of the kinds of 
ordering just described. 

3.1. Since speech acts are biophysical, they are subject to biophysical analysis 
and classification. The technique of doing this will here be called a-PHONETICS;3 

ca-phonetic analysis uses physiological and acoustic procedures, with the neces- 
sary symbolic devices-charts, diagrams, and a-phonetic transcription. 

3.2. An oscillograph record of the stream of speech shows it as a continuum. 
Articulatory analysis, on the other hand, shows it as segmented.4 An examina- 
tion of articulation reveals a concurrent sequence of motions or phases of rest of 
the various organs of the speech area. If a cross section be taken of the stream 
of speech at a given moment, each of the organs concerned is seen to have at 
that moment a specific functional status; for example, the lungs are pushing, the 
vocal cords are drawn apart, the entrance to the nasal passage is closed, the tip of 
the tongue is just leaving the alveolar ridge, the lips are open. A moment later 
the situation will be different. 

3.3. Obviously, the different organs do not change from one functional status 
to another always at the same moment; the statuses overlap. A diagram can 
be made of any articulatory sequence, with horizontal lines showing the function- 
ing of the several organs; the temporal cross section is represented by a vertical 
line cutting through all the horizontal lines. A CHANGE-POINT is any point at 
which any organ changes from one type of function to another. The segment 
between two successive change-points is an a-SOUND. In deciding just where 
to draw the lines representing change-points there is some ambiguity, but it 
turns out that this does not matter for phonological purposes. 

3.4. An a-sound is nothing more than the simultaneity of the functionings of 
the various organs. But for terminological reasons it is convenient to speak of 
these functionings as qualities, rather than as things or events; the initial sounds 
in peat and beat5 share the quality of having the lips closed. All such qualities 
may be termed a-PHONETIC ELEMENTS. 

4. The next step is to describe the classification of all the utterances of a de- 
scriptive range into PHONOLOGICAL EQUIVALENCE CLASSES. 

4.11. Two utterances which have approximately the same elements in the 

3 The term 'phonetics' has two distinct meanings in current usage, unfortunately not 
always kept clearly apart. To avoid coining one or two completely new terms, this paper 
uses the expressions a-phonetics and $-phonetics for the two different meanings. 

4 Kenneth L. Pike, A Reconstruction of Phonetic Theory; University of Michigan diss., 
1941. This is the purest treatment of a-phonetics known to the writer; most of the a-pho- 
netic material here presented is taken from Pike's work. 

6 Phrases in the form 'the initial sound in beat' are to be taken as shorthand for the logi- 
cally correct but cumbersome 'the first sound of an utterance consisting of the word repre- 
sented in traditional orthography as beat'. 
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same arrangement are said to be a-PHONETICALLY SIMILAR. This is, of course, 
a matter of degree. 

4.12. Two speech acts are BIOSOCIALLY EQUIVALENT if they are produced 
under similar conditions and act similarly as biosocial stimuli. This, also, is a 
matter of degree. 

4.2. Phonological equivalence involves, generally, the two factors of a-pho- 
netic similarity and biosocial equivalence. The correlation is not absolute, and 
an examination of the limiting cases will clarify the general situation. 

4.21. a-phonetic similarity is not measurable in the isolated case, but only in 
the light of a careful examination of all the material. Thus the Spanish words 
sur and sud both mean 'south'. Furthermore, the a-phonetic difference between 
sur and sud is slight. Nevertheless the total set of utterances of these words 
constitutes two phonological equivalence classes, not one; for although in this par- 
ticular pair of sets the contrast between the final consonants is biosocially irrele- 
vant, in other pairs, say sed 'thirst' and ser 'to be', the same difference is bio- 
socially important. 

4.22. If a number of utterances of the English word meat and a number of 
meet be examined,6 the following facts are revealed: (1) The a-phonetic differ- 
ences between the various cases of meat and those between the various cases of 
meet cover the same range. No phonetician, and no native speaker of the 
language, could tell by listening to successive utterances of the two words which 
of them was involved in any particular utterance. (2) The biosocial nature 
of the various cases of meat is fairly constant, and so is that of the various cases 
of meet; but (3) the biosocial nature of the cases of meat and of meet are different. 
Thus it is seen that biophysical similarity does not necessarily imply biosocial 
equivalence. In a situation of this kind the forms constitute a single phono- 
logical equivalence class. 

4.3. An utterance, by definition, begins and ends with a pause. Sometimes a 
consecutive portion of one utterance is phonologically identical with all of 
another except for the absence of pause at one or both of its ends. The term 
PHRASE may be used to subsume both utterances and such portions of utterances. 
It is convenient to extend the definition of phonological equivalence class so that 
its members are phrases instead of utterances. 

4.4. In further classification on the phonological level, one transcription is 
used to denote ambiguously any member of a phonological equivalence class. 
Such an ambiguous name, which denotes an indefinite single member of a speci- 
fied class, is termed in logic a variable. So the transcriptions ['sIj] and /sij/ are 
variables.7 Phonological analysis is not concerned with anything which differ- 
entiates the various members of an equivalence class. 

6 It is assumed that all the utterances involved have the same prosodic features; meat? 
and meat! are of course phonologically different. 

7 Transcriptions used in this paper are of two kinds, which it will be necessary to keep 
rigorously distinct. Phonemic transcriptions are enclosed between diagonals; Il-phonetic 
transcriptions are enclosed between square brackets (a-phonetic transcriptions do not 
occur). This way of distinguishing the two kinds of transcription is adopted from the ar- 
ticle by Trager and Bloch (see fn. 1). 
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5.1. An a-phonetic element which recurs in a certain position in all the mem- 
bers of some equivalence class is a DISTINCTIVE element. To this there is one 
exception: an element which is constant in all the members of the RANGE is not 
distinctive. Thus the peculiarities of one person's voice are eliminated, if the 
range includes only his utterances; if it includes more, the differences of voice 
quality give rise to an intra-systemic ordering which has extra-systemic signifi- 
cance in that it serves to identify the speaker-a mixed ordering. 

A distinctive element is distinctive wherever within the range it is found, even 
though in some positions it is sometimes present, sometimes absent. For 
example, in English, aspirate release of stop consonants is a distinctive element, 
since it occurs always after the first consonant of put or tack or keep; at the end 
of those same utterances the aspiration is sometimes present, sometimes lacking. 
Since this variation is subphonemic, even though it involves the presence or 
absence of a distinctive element, it may be termed FREE VARIATION. 

An element which is nowhere distinctive is NON-DISTINCTIVE. Non-distinctive 
elements are always found tangled up with distinctive ones, but are no more 
significant linguistically than is any other concurrent action of a speaker, such 
as scratching the nose or gum-chewing; they are simply harder to get rid of. 

5.2. By going through all of the equivalence classes of a range it is possible to 
list all of the distinctive elements that occur. But this is not enough, for it 
turns out that some things which have been treated a-phonetically as elements, 
and which prove to be distinctive, are constantly associated in groups of two or 
more, one appearing wherever the others do. Where this is true, the two or 
more elements clearly constitute a single unit, one of the minimum units into 
which the utterances of the range may be analyzed. These units are termed 
FEATURES; like elements, they will be treated terminologically as qualities. 

The determination of features and of the positions in which they occur is the 
business of $-PHONETICS. 

5.21. For the determination of features the method of contrastive pairs is 
useful. It is well known that in many languages minimal pairs in the traditional 
sense are rare. Let us suppose for a moment that in English pairs like weave: 
wife, fought: vat, peach: pine were plentiful, but that there were very few like 
fat: vat, peep: pipe. Such a situation would not hinder analysis; for it is easy 
to see that part of the difference between weave and wife recurs in fought: vat, 
another part in peach: pine. 

Indeed, in English as it actually is, the a-phonetic elements which make up 
the contrast between fat and vat are not bound up exclusively with any other 
a-phonetic elements found in that pair, any more than the [v] of weave is bound 
up with the [Ij], or the [f] of wife with the [aj], in the hypothetical case given 
above. In sip: zip the contrast is made by the same elements which make it 
in fat: vat, but in a different context, while in fat: sat one of the elements com- 
mon to fat and vat is changed. 

For this reason the term 'contrastive pair', meaning any pair between which 
there are differences in a context of similarity, any pair usable for the listing of 
features, is used here instead of the traditional term 'minimal pair'. 

7 
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5.22. In some English dialects stops are either voiced and lenis (bid) or voice- 
less and fortis (pit). In others some stops are voiced and lenis (bid), others 
voiceless and fortis (pit), still others voiced and fortis (matter). In the first case 
voicelessness and fortisness, two separate a-phonetic distinctive elements, 
constitute a single feature, as do voice and lenisness; in the second case voice- 
lessness, voice, fortisness, and lenisness are all separate features.8 

It is perfectly possible that within a specified range, element a should be found 
only in connection with element b, but that element b should also be found else- 
where. In this case both elements a and b are features. Constant reciprocal 
association is necessary before two elements can be termed a single feature. 

5.31. When all the features have been determined and listed, they are subject 
to several classifications. Most of these must wait until later to be introduced 
(?8), but one is important here. 

Features which clearly follow each other in the stream of speech are SEG- 
MENTAL. Those which clearly extend over a series of several segmental group- 
ings are SUPRASEGMENTAL. Thus the positions of articulation of the final two 
consonants in crypt are segmental, while the modes of articulation, voiceless and 
fortis, are suprasegmental. 

5.32. A :-SOUND differs from an a-sound in the following two particulars: 
(1) Only distinctive features are concerned in the characterization of ,-sounds. 
(2) A suprasegmental feature is treated as a ,3-sound in itself, and the segmental 
phases which it covers are regarded, without the superimposed feature, as 
independent 13-sounds. Thus, like features, 13-sounds fall into two classes, 
segmental and suprasegmental. For example, the final two consonants in crypt 
constitute five 13-sounds. The three segmental ones are characterized respec- 
tively by the features of bilabial stop closure, apical stop closure, and aspiration. 
The stop character of the first two is not continuous from one to the other (as it 
is in chapbook), and so is not a suprasegmental feature. The suprasegmental 
13-sounds are absence of nasality and the fortis-voiceless character of the group. 
In addition, the entire utterance has the suprasegmental 13-sound of loud stress, 
and this characterizes also each of the segments at the end of the utterance.9 

5.33. Among features which are suprasegmental one can distinguish between 
those which are always so and those which are sometimes segmental. In beat 
the final consonant consists of two segmental 13-sounds, [t'], each of which is 
characterized by several features; the first 13-sound has apical position, stop 
closure, voicelessness, fortisness, and lack of nasality. So voicelessness and 
fortisness are not always suprasegmental, as they are in crypt. On the other 
hand, loud stress never accompanies a single segmental phase in English, and is 
therefore always suprasegmental. 

6. The difference between a 13-sound and a PHONE is that a phone is a member 
of a phoneme. Phones are again of two main kinds, segmental and supraseg- 

8 Examples from English in the rest of this paper are from the writer's dialect, which is 
of the second of these two types. 

9 On the phonemic interpretation of English stress see Trager and Bloch, The Syllabic 
Phonemes of English, LANG. 17.226-9. 
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mental; the latter class is subdivided into ACCENTUAL and JUNCTURAL. Whereas 
a (3-sound may be sometimes segmental, sometimes suprasegmental, a phone is 
always one or the other; what is (-phonetically segmental may prove to be 
phonemically suprasegmental, and conversely, since this classification for phones 
depends on function as well as on B-phonetic character. Nor do the borders 
between segmental phones necessarily coincide with those between 3-sounds: a 
single phone may include two or more adjacent (s-sounds, and conversely. 
PHONEMICS is the analysis of (-phonetic material into phones, and the classifica- 
tion of the phones into phonemes. 

6.1. A PHONEME is a class of phones determined by six criteria. (1) SIMI- 
LARITY: if a and b are members of one phoneme, they share one or more features. 
(2) NON-INTERSECTION: any phone which shares this feature or set of features 
is a member of the phoneme.10 (3) CONTRASTIVE AND COMPLEMENTARY DISTRI- 
BUTION: if a and b occur in corresponding positions in utterances of different 
equivalence classes, they are members of different phonemes; if a and b are in 
complementary distribution (i.e. if they occur in mutually exclusive positions), 
they may be-though they are not necessarily-members of the same phoneme. 
(4) COMPLETENESS: every feature characterizing each (-sound must be con- 
sidered in making the classification; every (3-sound must be all of or part of or 
more than some single phone; and every phone must be a member of a phoneme. 

These first four criteria might still permit several alternative classifications. 
The danger of arbitrary procedure is obviated by the two other criteria. 

6.11. (5) PATTERN CONGRUITY: two contrasting (3-segments (single (3-sounds 
or groups of such sounds) which occur in similar (3-phonetic environments are to 
be analyzed as having similar structures; either they are both unit phones, 
members of different phonemes belonging to the same functional class, or else 
they are similar clusters of two or more phones. This statement emphasizes the 
importance of structural parallelism: like function, like structure. But when 
such structural parallelism is absent, (3-phonetic parallelism between two sets of 
(3-phonetic segments may afford a basis of parallel analysis (see ?7.33). 

6.12 (6) ECONOMY: if several different analyses equally satisfy the other 
requirements, that which establishes the smallest number of phonemes is the one 
to be preferred. This is a corollary of the general scientific principle that the 
simplest description which accounts adequately and accurately for all the facts 
is to be preferred. 

6.2. A HOMEOPHONE is a class of phones such that all members of the class are 
characterized by all the features that characterize any one member; obviously 
all the members of a homeophone will belong to the same phoneme. An ALLO- 
PHONE is a clas of phones such that all are members of the same phoneme and 
occur in similar (3-phonetic environments (the same position). 

7.1. The first two criteria of phonemic analysis may be illustrated by English 
/p/. Every /p/ is characterized by fortis articulation, voicelessness, lack of 
nasality, labial position, stop closure, and some other features. /p, b/ share the 

10 On the problem of intersection see Bernard Bloch, Phonemic Overlapping, American 
Speech 16.278-84 (1941). 
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features of non-nasality, labial position, and stop closure, /p, b, m/ the features of 
labial position and stop closure, /p, t, k/ the features of fortis articulation, 
non-nasality, and stop closure; but /p/ does not share ALL of its constant features 
with the members of any other phoneme. 

7.2. It is not necessary to illustrate contrastive and complementary distribu- 
tion, except to discuss what may be termed PARTIAL COMPLEMENTATION.11 Of 
the Spanishl2 phones /r, F/, only the latter occurs initially, only the former in 
syllable-final;13 both are found medially between vowels or after /d, b, k, t/. 
In the contrasting positions the units /r/ and /r/ are of course phonemically 
distinct, and it is impossible to regard the latter as a geminate cluster of the 
former, since it patterns like a single consonant. In the position where there is 
no contrast, the type of trill is in each case more similar to [r] or to [r] of the 
contrasting positions, and the phonemic membership is determined accordingly. 
The simple statement of distribution made above gives the facts without any 
complications; any talk of neutralization or cancellation or archiphonemes'4 
confuses the facts without adding anything. 

7.31. In the following two examples, certain single 3-sounds, such as [ii], are 
regarded as constituting two phones. 

In Winnebago,l6 long vowels [i, e-, a-, o?, uj] are found under the same condi- 

1 Another problem, that of multiple complementation, has been discussed by W. F. 
Twaddell, On Defining the Phoneme 30-2 (LANG. MON. No. 16, 1935) and LANG. 12.54-6 
(1936); but this problem is not a real one. If a phone a in a certain position is in comple- 
mentary distribution with two other phones b and c, and is phonetically similar to both, 
either (1) both a and b or both a and c can be unambiguously assigned to the same phoneme, 
or else (2) a, 5, and c are members of three separate phonemes. 

(1) The stop in English spin (voiceless, fortis, unaspirated) is in complementary distri- 
bution with both the stop in pin (voiceless, fortis, aspirated) and the stop in bin (voiced, 
lenis, unaspirated). In ?7.1 we have defined /p/ as characterized by fortis articulation, 
voicelessness, and some other features; this definition unambiguously includes the stop in 

spin. 

(2) To illustrate the other possibility we must invent an example, for no real case is 
known to the writer. In a certain language, /i/ and /e/ are found in contrasting positions 
everywhere except before /n/; before /n/ there is a vowel phone which is exactly half-way 
between /i/ and /e/ and which occurs nowhere else. The latter vowel shares with /i/ and 
/e/ the distinctive feature of palatal articulation, but does not share the feature of inter- 
mediate tongue-height with any other phone. If these statements include all the relevant 
facts, then the cases of the intermediate vowel (in spite of its limited distribution) consti- 
tute a separate phoneme. Certain dialects of English in the South, where pin and pen are 
homonyms, may require this analysis. 

12 Spanish data are from Navarro-Tomas, Manual de Pronunciaci6n Espafiola4, Madrid, 
1932; G. L. Trager, The Phonemes of Castillian Spanish, TCLP 8.217-22 (1939); and the 
writer's observations. 

13 Variations of sonority may occur a-phonetically; $-phonetically these may be distinc- 
tive or not. The terms 'syllable', 'nucleus', and 'non-syllabic' are used here only on the 
phonemic level, to designate a grouping of phones which is useful in describing the pho- 
nemics of a particular language. Where nothing is said to the contrary, it is assumed that 
points of syllable division are non-distinctive, or that they are definable in terms of the other 
features involved. 

14 See N. S. Trubetzkoy, Grundziige der Phonologie 206-18 (Prague, 1939). 16 Winnebago data are from Amelia Susman. 
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tions as rising and falling diphthongs such as [ie, ia, jo, ag, ai]. These are all 
contrasting units, and there are no further types, such as [ii] different from [i-] 
or [ig] different from [ie]. Pattern congruity requires either (1) that all the long 
nuclei, homogeneous and heterogeneous, be treated as separate unit phones, or 
(2) that each be regarded as a cluster of two short phones, thus /ii, ee, aa, oo, 
uu, ie, ia, io, ae, ai/. Economy demands the acceptance of the second analysis, 
which sets up only five vowel phonemes (plus three nasal ones not considered 
here), whereas the first demands about thirty. 

In Kickapoo16 there are four vowel phonemes; /i/ includes [i, j, i, /o/ includes 
[o, w, K], and the four long nuclei are geminate clusters. Thus [eWhkiPkapowa?- 
toweki] 'where Kickapoo is spoken' is /eehkiikaapooaatooeeki/. There is no 
ambiguity in the phonemic orthography: [w] does not occur before /o/, nor [j] 
before /i/; so that /ooii/, for example, is always [owil] and never [o ji]. 

7.32. In the following example, two successive segmental ,-sounds are treated 
as constituting a single phone: [t'] = /t/. 

In English, fortis stop types occur with and without following aspiration. The 
possibility that the aspiration may be a part of the following phone is eliminated 
by its occurrence where no phone follows, as finally in put, tack, keep, though 
here it is variable. If this aspiration is a phone in itself, either the cases of it 
constitute a separate phoneme, or they are members of the same phoneme which 
includes also the ,8-phonetically distinct but similar independent aspiration 
of hat. The cases of it cannot constitute a separate phoneme, since the depend- 
ent aspiration is in complementary distribution with the independent aspiration 
and is ,8-phonetically similar to it. Therefore such a form as pin is either /phin/ 
or /pin/. But the aspirated stops are, at each point of articulation, in comple- 
mentary distribution with the unaspirated (except in final position, where there 
is free variation between the two types); and furthermore, the aspirated stops 
participate in clusters like other ,-sounds that are clearly unit phones, not like 
1s-sounds that are clearly clusters: [p'] behaves (patterns) like [p] and [b], not 
like Ips, bz, sp]. Therefore pin is /pfn/, and the other aspirated stops are like- 
wise unit phones, members of the same phonemes that include the unaspirated 
fortis stops. 

7.33. In Old English there were ten syllable-nuclei that were ,8-phonetically 
short, ten that were long: i, e, se, a, o, u, y, ie, ea, eo; X, e, ae, a, o, u, y, ze, ea, eo. 
The members of the two sets can be paired off so that the terms of each pair 
differ only in length and presumably in some minor qualitative ways. There 
seems to be no functional difference between the short and the long: both occur 
in stressed and in unstressed syllables, checked and unchecked, etc. But neither 
is there any functional classification which goes against the short-long grouping. 
In the absence of a functional classification to support or deny the ,-phonetic 
grouping, the latter may be taken as a basis for analysis; the longs may be 
analyzed in one way, the shorts in another. Just what the analysis is in detail 
is not certain; probably there are ten vowel phonemes and two accentual 
phonemes, shortness and length, so that every syllable nucleus is a vowel phone 
plus an accentual phone. 

u* Kickapoo data are from the writer's notes. 
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When there are both functional classifications and p-phonetic parallelism, then 
the former, not the latter, must be taken as the basis for analysis. Modern Eng- 
lish [aa, o'] (as in palm, law) are monophthongs, like the vowels of bet, bit, put; 
but structurally they are like the diphthongs of ride, bait, read, and their analysis 
must reflect the structural fact rather than the phonetic-provided that this is 
possible in a manner that satisfies all the other principles of phonemic analysis.17 

7.4. There are four possible relations between a homeophone and an allophone 
if some phones are common to both. 

7.41. The homeophone and the allophone may be identical: all the members of 
one are members of the other, and conversely. For example, Dutch [g], a mem- 
ber of the /k/ phoneme, occurs only before a voiced consonant in the next 
syllable and never varies with any other ,-phonetic variety of /k/ in that 
position.l8 

7.42. The homeophone may include the allophone and also have members 
which are not in the allophone. An example is English [p'], the only (-phonetic 
type of the /p/ phoneme found in phrase-initial before a stressed vowel, but also 
occurring optionally in utterance-final and in some other positions. 

7.43. The allophone may include the homeophone, and also have members 
which are not in the homeophone. In some Spanish dialects /f/ before a voiced 
consonant in the next syllable varies between [f] and [v]; the latter occurs only 
in this position. 

7.44. In some cases, finally, a homeophone and an allophone may intersect 
but each may include phones which are not members of the other. The Spanish 
[f] just mentioned is an example: the allophone includes also [v], and the 
homeophone includes also [f] in other positions. Further, the final consonant 
of English tap may be aspirated or not, and both varieties occur elsewhere. 

These last two paragraphs illustrate free variation, mentioned in ?5.1. 
7.5. There is sometimes, in some definable position in utterances, a FREE 

ALTERNATION between phones that must be assigned to different phonemes. 
In some dialects of Spanish, for instance, there is free alternation between /d/ 
and /r/ before a stressed vowel, as in pedir 'ask' and parar 'prepare'. This is 
different, of course, from free variation between phones of different homeophones 
but the same allophone. 

Free alternation is a matter of phonemics because the conditions for the 
alternation can be given in purely phonological terms. In some other dialects 
of Spanish such words as pedir have either /d/ or /r/, but such as parar have 
always /r/. This is not free alternation, since one cannot predict on phonologi- 
cal grounds alone where the alternation will occur and where it will not; for this 
reason it is not part of phonemics, but rather of morphophonemics (a subdivision 
of grammar; see ?10.1). 

7.61. In the following example, a segmental ,3-sound, [h], is treated as a 
suprasegmental phone. 

In early classical Greek,'9 there were two accentual phones which may be 

17 It is possible; see Trager and Bloch, LANG. 17.237-41. 
18 Willem L. Graff, Language and Languages 41 (New York and London, 1932). 
19 Greek and Latin data are from E. H. Sturtevant, The Pronunciation of Greek and 

Latin2; Linguistic Society of America, 1940. The phonemic analysis of the Greek breath- 
types is G. L. Trager's. 
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termed breath-types; they may be written respectively with /'/ before the vowel 
and. with zero. Syllable nuclei bearing the aspirate breath-type occurred in 
phrase-initial, after initial and medial /r/, after initial and medial /p, t, k, pt, 
kt/, and after /m, n, 1, r/ when these were preceded by /p, t, k/. The phonetic 
influence of the aspirate breath-type on the vowel itself is not known. An initial 
aspirated vowel had an aspiration before it; a preceding /r/ was probably 
voiceless; preceding voiceless stop had aspirate release, even if /m, n, 1, r/ or 
another voiceless stop intervened. Thus orthographic Sars, ds, +Xc4, 
kp&ir, vfi5aKW, 4bO&vw, peo, 6appos were phonemically /'bstis, p'oas, pl'6ks, 

pr'idsoa, tn'eaiskoa, pt'anoa, r'6oa, t'arr'os/.20 
There are two other possible analyses; one does not satisfy the criterion of 

pattern congruity so well, though it gives fewer phonemes, and the other, though 
it satisfies pattern congruity, gives several more phonemes. The first is to 
consider the aspiration as a separate segmental phone (which could be written 
/h/) wherever it occurs; this would require the recognition of such clusters as 
/phth/, for which there is no pattern at all. The other is to consider aspiration 
a separate segmental phone except where it accompanies the trill or a voiceless 
stop, and to set up as separate phonemes the classes of aspirated stops and trill- 
four additional phonemes. This is feasible because the dependent and the 
independent aspiration were probably 3-phonetically distinct, though similar. 
The drawbacks to these two analyses lead one to accept instead the treatment 
first given above. 

7.62. In the following examples a p3-sound which is generally suprasegmental, 
or at least on the borderline, is treated as phonemically segmental. 

In Winnebago there is a single consonant phoneme in each stop or spirant 
position, which is represented in different environments by phones with different 
13-phonetic features. The first member of a cluster of two obstruents (stop or 
spirant) is voiceless; if it is a stop it is aspirated unless followed by /h/. The 
second member of such a cluster, unless it is /?/, is slightly voiced, unaspirated, 
and lenis. Thus /p, pt, h, ?, ph/ are [p', p'd, h, ?, p].21 The crucial case is /p?/, 
(3-phonetically [p'] (glottalized [p]): here two segmental phones correspond to 
two overlapping features. 

In Takelma22 there is a single set of stops and spirants, occurring initially, 
medially, and finally; clusters of two, including those with /h/ or /? as first 
member, occur initially and medially, and those with /?/ as first member occur 
finally. As first member of a cluster, a stop other than the glottal stop is 
aspirated (as is the latter in such a cluster in final position); as second mem- 
ber it is unaspirated and lenis. Thus /hp/ is [p], and /p/ is [p']; /?p/ is [p'] 

20 The transcription of vowels represents the phonemic analysis by G. L. Trager and the 
writer; its correctness is irrelevant to the validity of these examples. The phonemic nature 
of zeta is not known. 

21 Our traditional predilection for treating [p] as a unit and [p1] as a cluster can only lead 
us astray in dealing with Winnebago; for the former here patterns like a cluster, the latter 
like a unit phone, and the habitual voicing of the second member of clusters explains quite 
adequately how /pha/ is [pa]. A similar comment applies to the example immediately 
following. 

22 Edward Sapir, Takelma (in Franz Boas, Handbook of American Indian Languages, 
vol. 2; Washington, 1922). 
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initially and medially, [?'p'] finally. Here again two overlapping features, 
glottalization and oral stop closure, are treated phonemically as segmental. 

7.7. A suprasegmental phone has a DOMAIN, defined as the type of sequence 
of segmental phones which it covers. Thus the domain of English stresses and 
ancient Greek breath-types is the syllable nucleus. This does not mean that 
only phones of that particular group are 3-phonetically affected, but that the 
limits of the (-phonetic influence of the suprasegmental phone can be described 
in each case in terms of the segmental phones involved. When the starting point 
of the influence, or its end point, is not so determinable, it may be called DETER- 

MINING, and there must be some device in the phonemic orthography to record it. 
The beginnings and endings of utterances, where there is by definition the 

P-phonetic feature of leaving a pause or starting one, are also characterized in 
some languages by special features, such as typical intonations, stresses, quanti- 
ties, or other features of sonority. These same features are in some cases found 
within the utterances, accompanied by shorter pause or by none at all. The 
segmental and other suprasegmental phones adjacent to such points will be 
accompanied by these differences, and will not sound the same as they do else- 
where within utterances. Under such circumstances, the analytical principles 
will frequently demand that these accompanying features be extracted from their 
context and set up as independent suprasegmental phones. In other cases the 
same principles will lead instead to a greater differentiation of the other phones. 

A suprasegmental phoneme is JUNCTURAL if each member phone has a deter- 
mining starting-point (or a determining end-point), and if either (1) every 
utterance begins (or ends) with a member of the phoneme, or (2) the phoneme is 
one of a contrastive set such that every utterance begins (or ends) with a phone 
which is a member of one of the phonemes of that set. 

The fact that a junctural feature may be constant at the beginning or at the 
end of an utterance does not mean, according to the criterion of ?5.1, that it is 
non-distinctive. For it occurs elsewhere in utterances, at points where it is 
not common to all the utterances of the range, and must therefore be regarded 
as distinctive wherever it is found. 

7.71. Winnebago syllabic nuclei consist of a single vowel or of a cluster of two 
vowels. Each nucleus occurs in two types, stressed and unstressed; the preced- 
ing consonants are also influenced by the stress, but this influence is determined, 
not determining. The vowels can be arranged in the order /i, u, e, o, a/; those 
to the right are 'stronger', those to the left 'weaker'. If a cluster of two phones 
has identical vowels, the distribution of stress, (3-phonetically, is even; if the 
vowels are different, the stronger vowel-whatever the order of the two-bears 
the greater part of the stress. The nucleus types are thus /a, a, aa, aa/, as in 
/hap6/ 'he waited for him', /haap6/ 'I waited for him', /hacha/ 'he sees him', 
/haThaak/ 'he sees him moving about'; the domain of stress is the syllabic nucleus 
as a whole. 

In classical Greek, on the other hand, where also the nuclei contain either one 
vowel or certain clusters of two or three, the domain of the accent (which 
a-phonetically may have been either stress or pitch, though probably it was the 
latter) was a single vowel. The nucleus types were /a, A, aa, aa, aa/, written 
a, a, a, a, a. 

14 



A SYSTEM OF DESCRIPTIVE PHONOLOGY 

In some languages (perhaps Japanese) the situation is like that in ancient 
Greek except that both members of the nucleus may bear the accent, giving the 
nucleus types /a, A, aa, Aa, aA, &A/. 

7.72. The domain of an accentual phone is not necessarily nuclear. In 
Potawatomi23 there are two contrasting accentual situations, which may be called 
fortis and lenis strength. The domain of fortis strength is a single obstruent 
(here /p, t, 6, k, s, ?/) or a cluster of two or more obstruents. The starting-point 
of influence is determined: it is the first obstruent of the group, preceded by the 
beginning of the phrase, by a vowel, or by a non-obstruent consonant. The end- 
point is determining, for /s s/ and /ssV/ are different. A syllable beginning with 
a fortis obstruent or cluster is more strongly accented than one beginning with a 
lenis obstruent or cluster or with a non-obstruent consonant. In utterance-final 
there occur fortis non-syllabics, lenis obstruent non-syllabics, and non-obstruent 
non-syllabics, as well as vowels. Thus, although fortis strength has both nuclear 
and marginal B-phonetic effects in some positions, the fact that in phrase-final 
it has only marginal implications means that its domain is marginal. It is an 
accent, not a juncture, since it is not constant in phrase-final and since it does not 
belong to a contrastive set of which one member is found in every phrase-final. 

7.73. There may be also accentual phones which have the entire syllable as 
domain; the tones of Chinese and Thai may belong here. 

7.74. Junctural phones are not matters of grammatical segmentation, though 
a junctural situation may define phonological segments which are of grammatical 
significance. English examples will show the type of correlation that may exist; 
in the following transcriptions24 a juncture phone that might be called 'drawl 
release' is indicated by a hyphen: syntax /sintAks/: tin-tax /tin-tAks/; mistake 
/mist6jk/ : Miss Tait /mis-tdjt/; psychological /sajkawlAhjikal, sAjkalAhJikal/: 
psycho-logical /sAjkow-lahjikal/; minus /mAjnas/ : slyness /slaj-nos/; conquered 
/kAhnkord/: Concord (place name) /kAhj-kard/; a board, aboard /ab6rd/. 

7.75. In Czech there seem to be three independent junctural phones: pause, 
here written with zero, since it occurs before the beginning of the phrase; loud 
stress, here written with a raised tick; and point of onset of stress, here written 
with a space. All three are found at the beginning of an utterance; the second 
and the third together are found at some points within utterances; and the third 
alone, without the loud stress, is found infrequently at points within the segment 
between two loud stresses. Orthographic nevime o tom ani vy ani jd 'we do not 
know that, neither you nor I' may be transcribed as /1ne vjiime 1o tom anji vi 
anji jaa/.26 

7.76. Our phonetic information for Latin is defective, but it seems quite possi- 
23 Potawatomi data are from the writer's notes. 
24 The phonemic transcription of English here used, including the marking of stress and 

juncture, follows the practice described by Trager and Bloch. An acute accent over a vowel 
symbol denotes the loud stress, a circumflex the reduced loud, a grave the medial; absence 
of a mark denotes the weak stress. 

26 A. Mazon, Grammaire de la langue tcheque; Paris, 1921. The cited phrase occurs in 
?161; stress is discussed in ?6. The transcription given here is certainly erroneous on 
several points, but the junctural indications are probably correct. The writer has not 
heard Czech himself. 

15 



CHARLES F. HOCKETT 

ble that the stress in early classical Latin was not an accent but part of a junctural 
phone. It can be located mechanically if certain borders are assumed. Gram- 
matically these borders are clear, but without adequate material it is impossible 
to tell whether they were also phonological or not. In later times, however, 
when such words as v?gintZ, triginta, audZt, adhic no longer followed the penulti- 
mate rule, we may be certain that the stress was an accent, as it was in Vulgar 
Latin and is in those Romance languages which maintain it. 

7.8. Sometimes when a ,8-sound contrasts with the absence of that sound, the 
absence is phonemically simply zero; in other cases it also is a phone, of the 
same structural class as the presence of the :-sound. The interpretation 
depends on the presence or absence of parallelism in the function of the two. 
The two features of shortness and length in Old English (?7.33) parallel each 
other in their function, and so if either is an accent, both are. In ancient Greek 
(?7.61) aspiration and its absence parallel each other, with differences; both are 
accents. Winnebago stress does not parallel the absence of stress: every utter- 
ance contains a stress, but some do not contain any unstressed nuclei; therefore 
the stress is an accent, its absence is not. The pitch (or stress) of classical Greek 
is a similar case. In Potawatomi the fortis strength has a determining end point, 
but the lenis strength does not; only the former is an accent. 

7.9. One of the types of segmental features which it is easy to overlook is 
hiatus. Hiatus is not a-phonetic zero, nor need it be non-distinctive; if it is 
distinctive it may be a phone, not simply the absence of a phone. 

7.91. In Potawatomi the absence of a consonant in phrase-initial and certain 
positions within the phrase patterns like the presence of a consonant. This 
absence of a consonant is describable a-phonetically as consisting sometimes of 
hiatus, or point of sharp syllable division, sometimes of a glottal stop. Because 
of its patterning, this must be set up as a consonantal phone. 

In German there is a similar 'absence of a consonant' which often is a-phoneti- 
cally a glottal stop, but sometimes just point of onset of stress. But in German 
this distinctive feature turns out to be part of a junctural phone, not a segmental 
phone in itself. 

In English the same thing exists, with the same analysis as in German; 
a-phonetically there is the difference that the 'absence of a consonant' is much 
less frequently a glottal stop, more frequently just point of onset of stress. 

7.92. A good case of relevant hiatus is found in Delaware.26 Here there is a 
consonantal phone which may be written /?/, since there is no contrasting glottal 
stop, and which patterns like /h/. These two occur initially before a vowel 
and medially between vowels, and the latter also occurs in a medial geminate 
cluster. Both occur as first members of clusters when the second member is a 
stop. In all these positions /h/ is [h]. Initially and medially /?/ is hiatus; 
before a stop it is a short phase of closure at the point of articulation of the stop 
that follows, so that /?p/ is [p.]. The preaspirated and long stops occur only 
medially, and they are the only medial non-syllabics (except /hh/) which cannot 

26 Observed by the writer in a class under C. F. Voegelin at the Linguistic Institute of 
1939. Voegelin's orthography for Delaware is quite unambiguous and therefore perfectly 
satisfactory for the collection of texts, though it does not agree with the present analysis. 
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be divided into an occurrent final plus an occurrent initial. This suggests that 
these two sets of non-syllabics have parallel structures. It is not possible to 
analyze the long stops as geminates, because various real geminates occur 
initially and medially, doubly released in the case of stops. No other analysis 
than the one here given conforms to pattern congruity, except by the introduc- 
tion of many more phonemes. The parallelism between /?/ and /h/ is disturbed 
only by the presence of the cluster /hh/. 

It is also quite possible that hiatus in Sanskrit, between words and within such 
words as titauii 'sieve' and prduga 'wagon-pole', was a phone, not the absence of a 
phone. This would add one consonantal phoneme, but would give only three 
vowels and clear patterns, instead of a larger number of vowel phonemes and 
obscure patterns. There are problems which must still be solved; but if Sanskrit 
hiatus was a phone, we may write /tita?u, pra6uga/, vrihi-yavau 'rice and barley' 
/uriihiiauaau/, and the like.27 

8.1. A feature which characterizes all the members of a phoneme is DETERMIN- 

ING for that phoneme; a feature which characterizes all the members of some 
allophone, but not all the members of the phoneme which includes that allophone, 
is DETERMINED. Thus, every English /t/ is fortis, apical, a stop, and non-nasal; 
these features are determining. In phrase-initial position, /t/ is voiceless and 
aspirated; these are determined. In phrase-final position it is sometimes 
aspirated, sometimes unreleased; these features in this position may be called 
indeterminate. 

8.11. A single feature may be determining for one set of phones, determined 
or indeterminate for others. In Spanish, for example, nasalization is determining 
for /m, n, n/, since these phones are always nasalized; determined for the /o/ 
of conscribir 'to conscript', since /o/ in that position is always nasalized, but not 
elsewhere; and indeterminate for the /a/ of mano 'hand', since /a/ in that posi- 
tion (between two nasal consonants) is sometimes nasalized, sometimes not. 

8.12. In ?7.7 the word 'determining' was used in connection with the limits 
of the domain of a suprasegmental phone. It had there the technical meaning 
here assigned to it. The starting-point of the ,3-phonetic influence of fortis 
strength in Potawatomi is not constant. In /nos'/ 'my father' the fortisness 
begins and ends with the same segmental phone; in /?esp.on/ 'raccoon' it begins 
with the /s/ and ends with the /n/. But the starting-point can always be 
predicted in terms of the sequence of segmental phones involved, and is there- 
fore determined. The end-point of the ,3-phonetic influence cannot be so pre- 
dicted. But it can be predicted in terms of an assigned end-point of the 
domain of fortisness; this is constant by definition, and therefore determining. 

8.2. The relation between determining and determined features is of one of 
two kinds; the distinction is a practical one, concerning the method by which 
the various features can be most simply presented. 

8.21. In certain cases a determining feature is a matter of clear-cut alterna- 

27 Whitney, Skt. Gr.6 ??125b, 329f, 338e, 353a. Some rule must be establishable, of course, 
to tell exactly when /u/ or /r/ will be consonantal and when vocalic. If it is impossible to 
discover such a rule, then the proposed analysis cannot be accepted. 
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tives: Spanish /d/ is either a stop, as in phrase-initial dar 'give', condenar 
'condemn', Aldaba, or else it is a frictionless spirant, as in ayudar 'assist', sed 
'thirst'. In this case the terms of the contrast must be given, along with the 
circumstances under which each term is found. The determining feature is 
that Spanish /d/ is a lenis obstruent; the determined feature is that it is a stop 
in a particular position, a frictionless spirant in another position. 

8.22. In other cases the determining feature is a general area, and the precise 
point within the area which is hit by a particular phone is determined, but the 
listing of all the points is difficult or impossible. Thus Spanish /k/ occurs in 
phrase-initial before all the vowels and before /r, 1/; in phrase-medial after any 
vowel or certain consonants, and before any vowel or certain other consonants; 
and in phrase-final at least after /a/. Each of these positions defines an allo- 
phone. The members of the different allophones vary over a relatively small 
area of points of articulation, and the areas of the different allophones intersect. 
The facts are covered adequately by stating that the general position is dorsal 
and that the exact position varies within certain extreme limits according to the 
adjacent phones-more fronted next to front vowels, further back next to back 
vowels, neutral next to consonants. 

But it is essential to include this blanket statement; the variation cannot be 
taken for granted. In Potawatomi, /k/ varies much like the Spanish phone 
just discussed, but over a much smaller range; the accommodation of the point 
of contact to the articulatory positions of adjacent sounds is less than it is in 
Spanish. In Nootka, where there are two distinct dorsal stop positions, giving 
/k, q/, the phone which varies is not the consonant but the vowel, very strik- 
ingly in the case of /i/. 

8.3. Determining features can be classified according to the phones in which 
they occur. In English, bilabial articulation is a determining feature for three 
consonants, /p, b, m/; /p/ has fortis quality as another determining feature, 
which is shared by /t, 6, k, f, 0, s, s/; /p/ is a stop, as are /b, t, d, 6, J, k, g/. 
Such an inventory could continue until all the determining features had been 
considered. 

8.31. An ideal diagram of the determining features would have as many dimen- 
sions as there are such features; if the total number of dimensions is n, then any 
n-minus-one-dimensional cross section of the diagram will include all those phones 
which share a particular feature. This can be illustrated for sixteen English 
consonants by setting two such cross sections side by side (with diagonal brackets 
omitted for convenience): 

p t Ek b d j g 
f6 ss vE zz 

Those in the same flat cross section have the same strength (fortis or lenis); those 
in the same vertical plane have the same point of contact; those in the same 
horizontal plane have the same manner of articulation (stop or spirant). 

8.32. Phones in a single line in a diagram that is so arranged constitute the 
members of a MINIMAL CONTRAST-minimal in that only one determining feature 
is different in the set. The CONTEXT of the contrast is the complex of determin- 
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ing features that are shared by the set. In a particular context-that is, in 
any particular straight line in the diagram-there may be any number of mem- 
bers of the contrast: a contrast is bipolar, tripolar, and so on. Position of 
articulation in English, for stops, constitutes a quadripolar contrast: /p, t, c, k/. 
Strength, for stops, constitutes a bipolar constrast, e.g. /p, b/. 

NON-MINIMAL CONTRASTS are those involving more than a single determining 
feature. DIRECT contrasts are those between phones which share some determin- 
ing feature, e.g. /p : f/; INDIRECT contrasts those between phones which share 
no determining feature, e.g. /p/ and loud stress. 

8.33. It is the survey of the participation of determining features in phones 
that classifies those features in the way suggested by such names as 'point of 
articulation', 'strength', 'manner of articulation', and so on. Sometimes a set 
of determining features belongs to a single class of this kind when from the 
a-phonetic point of view they seem to have no relation. This is probably true 
of lenis strength, fortis-aspirated strength, and glottalization for stops in Navaho. 

8.34. The suborganization of phones in different contexts need not be parallel. 
In the diagram given above, the organization in the fortis plane and that in the 
lenis plane are parallel, but the organization in the stop plane and in the spirant 
plane is not: different points of contact are involved. Vowel articulation and 
consonant articulation are contrasting determining features in English; but the 
subdivision in the consonant cross section of the total diagram is nothing at all 
like that in the vocalic cross section. 

8.35. If one flattens out the ideal multi-dimensional diagram of determining 
features and phones, so that it appears as a series of two-dimensional tables, 
the result is a phonologically accurate diagram which superficially resembles the 
more haphazard 'tables of sounds' to be found in many of the older treatises on 
specific languages, in Trubetzkoy's Grundzuige der Phonologie, and elsewhere. 

9.1. When determining features are classified according to their participation 
in phones, the result is also a classification of phones according to the determin- 
ing features which characterize them. This classification is a matter of 
B-phonetics. 

9.2. The structural classification of phones and phonemes is based on the 
principle that two phonemes belong in a single structural class if their member 
phones occur in similar environments. Every possible environment forms a 
test. 

9.21. Spanish segmental phones may serve as an example. The vowels /i, 
e, a, o, u/ are distinguished from the consonants in constituting the domain of 
the stress; /i, u/ are distinguished from the other vowels in being sometimes 
syllabic, sometimes not, whereas the others are always syllabic; /i/ forms a class 
by itself in that it does not occur unstressed after /fi, X, j/ before a vowel. Of 
the consonants, /r/ forms a class by itself in that it does not occur in utterance- 
initial; /p, t, k, b, d, g, f/ occur before /r/ in the same syllable, the other con- 
sonants do not; /p, k, b, g, f/ occur before /1/ in the same syllable; /t, k, b, d, 
0, s, n, r/ occur in utterance-final. And so forth. 

9.22. The structural classification of phonemes in Spanish shows very little 
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correlation with the (-phonetic classification of the phones. Thus /p, t, k, b, d, 
g, f/, which form a structurally defined set, include the voiceless stops except 
/c/, the lenis obstruents except /j/, and one member only of the fortis spirants. 
The set of occurrent finals /t, k, b, d, 6, s, n, r/ includes miscellaneous members of 
several ,-phonetic groups. 

A similar situation exists in English. The ,-phonetic contrast between /f/ 
and /v/ is minimal, while that between /f/ and /i/ is not minimal, though direct. 
But the structural contrast between /f/ and /v/ is entirely comparable to that 
between /f/ and /E/: /f/ participates in initial clusters, while the other two do 
not; /f/ occurs before /t, s/ in final clusters, /v/ and /E/ only before /d, z/. 
Other structural facts show the same relation.28 

In some languages there is a much closer connection between 3-phonetic 
groupings and structural groupings. In Polish and German, for instance, the 
voiceless obstruents occur in final position, the voiced obstruents do not.29 

10. This completes the presentation of the principles of phonology. There 
are three comments to be made about phonology as a whole. 

10.1. The criteria for grammatical classification are (1) recognition of mor- 
pheme, word, and construction, and of the borders between them, (2) the pho- 
nemic shape of morphemes, words, and constructions, and (3) biosocial function, 
or meaning. The third is used in determining the first. The branch of grammar 
which deals with the phonemic shape of morphemes, words, and constructions, 
without regard to their meaning, is MORPHOPHONEMICS. 

It is important to recognize that the criterion of biosocial function used in 
grammar is not at all the same as the criterion of biosocial equivalence used in 
phonology. The latter involves only the observation of whether two situations 
are the same in general outline, whereas the former involves extensive analysis 
of situations. There is no circularity; no grammatical fact of any kind is used 
in making phonological analysis. 

From these definitions it follows that phonological analysis is necessary, though 
not sufficient, for the completion of grammatical analysis. Grammatical work 
is carried on, of course, in cases where phonological information is incomplete, 
either slightly deficient as it is for Old English, or sadly inadequate as for ancient 
Egyptian. But many of the gaps and ambiguities in such grammar have their 
source directly in the lack of complete phonemicization, and the recognition of 
that fact clarifies the issue as much as it can be clarified. 

10.2. It has not been proved that the phonological system presented in this 
paper is the correct one, or even that there is just one correct phonology. The 
writer has attempted to satisfy six requirements which seem essential for a correct 
system, but which no other system that he knows of completely fulfills. (1) 
Range and criteria must be accurately and unambiguously defined. (2) There 
must be no mentalism. (3) The terminology must involve no logical contra- 

28 See the exhaustive structural classification of English non-syllabics in Bloomfield's 
Language 131-4 (New York, 1933). Bloomfield establishes 38 overlapping sets defined by 
the occurrence of consonants singly and in clusters. 

29 G. L. Trager, La Systematique des phonemes du polonais, Acta Linguistica 1.179-88 
(1939). 
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dictions; terms defined as variables, class names, and quality names must be 
consistently used in those values. (4) No material should be excluded which 
might prove to be of grammatical importance, and none should be included which 
cannot be of grammatical importance. (5) There must be no circularity; 
phonological analysis is assumed for grammatical analysis, and so must not 
assume any part of the latter. The line of demarcation between the two must 
be sharp. (6) The way should be left open for the introduction of any criteria 
whatsoever on the grammatical level, barring mentalism. 

10.3. Analytical procedure is a trial-and-error process, in which the analyst 
makes successive approximations. He gathers phonological and grammatical 
material at the same time, though he may emphasize now one, now the other. 
He makes errors of omission and commission, and later corrects them. At 
certain stages he may work by 'feelings', but later he substitutes rigorous criteria. 
Finally the correct statement of the material emerges. In this, the organization 
depends on what is most efficient for the particular language concerned; if the 
source material is a body of written records, the very defects of the record may 
condition the order of presentation. 

Thus neither the process of analysis, nor the presentation of the results of 
analysis, need resemble the general picture of phonology given in this paper. 
The system given here is a FRAME OF REFERENCE. If the analyst operates 
constantly in terms of such a frame, being careful not to confuse the distinctions 
made in it, and using terms in logically valid ways, the resulting description is 
the clear-cut, efficient statement of facts which a classificatory science requires. 
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