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INTRODUCTION

Iver since Whorf asserted that Shoshonean was not a ‘linguistic unit’ (1935)—
i.e. not a major branch within the Uto-Aztecan family—others publishing
comment (as opposed to data) on comparative Uto-Aztecan have said more or
less explicitly that they ‘agree with Whorf’ (e.g. Language 37.187, 1961). Simi-
larly, another major branch—Sonoran—has been asserted out of existence. The
third major branch of Uto-Aztecan, consisting of Aztec languages (often called
collectively ‘Nahuatlan’) rests uneasy—since Whorf suggested that it be en-
larged by the inclusion of some Sonoran languages into an Aztecoid branch.

Recognition of the three major branches may be said to be the traditional
viewpoint of comparative Uto-Aztecan. Denial of the three major branches may
be said to be the modern viewpoint.

If any one of the three major branches—say, for example, the traditional
Shoshonean branch—cannot be confirmed by phonological developments peculiar
to it, the sub-branches within it will have to be restated as direct and coordinate
branches of Uto-Aztecan. Thus, in the traditional view, there are four sub-
branches of Shoshonean, two represented by single languages (Hopi and Tiiba-
tulabal) and two represented by about a half dozen languages in each (Plateau
Shoshonean and Southern California Shoshonean). These four sub-branches
were correctly recognized by Kroeber in 1907, in the context of a major Sho-
shonean branch of Uto-Aztecan whose correctness is in question.

Labels for the last two sub-branches, as listed, are embarrassing to the modern
view, since they include unwanted terminological implications of the possibility
of ‘Shoshonean’ as a major branch. Hence, Sydney Lamb has proposed the label
‘Numic’ to replace ‘Plateau Shoshonean’, and Wick Miller has proposed the
term ‘Takic’ to replace ‘Southern California Shoshonean’. Our critical reaction
to these proposed innovations is that the first is possible, while the second is
impossible. Sydney Lamb’s ‘Numic’ would provide an adequate Shoshoneless
term—a virtue if it turns out that the traditional Shoshonean branch ecannot be
supported by comparative evidence. And ‘Numice’ is appropriate since it is
derived from the term for person (i.e. Indian) in the languages to which it applies
—as is customary in Americanist innovations for language branch labels. The
first of these virtues is shared by Wick Miller’s proposal; the second is not. It is
not appropriate to call the Southern California Shoshonean languages ‘Takic’
since the derivational basis of this term is not restricted to the languages to
which it is intended to apply—the ‘Tak-’ of “Takic’ appears not only in Southern
California Shoshonean languages, but also in Hopi (tid:qa man) and in Aztec
languages (taka-t, Aaka-A, and teke-t).

Whether appropriate or not, both proposals to employ Shoshoneless terms are
made in anticipation that comparative techniques—as such and self-sufficiently—
need only wait for ‘new descriptive materials’ (op. cit.) to finally attest the
modern view (that Hopi, Tiibatulabal, Numie, and Takic are coordinately and
directly descended from Proto Uto-Aztecan, without the intermediary of a
major Shoshonean branch). And if the ‘new descriptive materials’ are of question-
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2 COMPARATIVE GRAMMAR OF UTO-AZTECAN: I (PHONOLOGY)

able reliability but are the only materials available for a particular language,
they are nonetheless accepted as suitable for comparative techniques: that
grammars can be good for historical work even if they do not provide good
linguistic analyses is argued by Wick Miller in his review of The Sparkman
Grammar of Luisefio (in Language, as cited above). The modern view in com-
parative Uto-Aztecan, then, envisages & method for attaining results, as well as
the results or conclusions to be attained. The latter, as already mentioned,
includes denial of a low number of major branches, but with recognition that
new descriptive materials are needed to make the denial demonstrable. And if
new materials which are ‘of doubtful value to the field of linguisties’ (Miller
quoting Malécot, op. cit.) still have value for historical work, this implies a
method for attaining results in historical work with comparative techniques
which are self-sufficient—in some way not dependent on ‘an understanding of the
language’ (op. cit., and see also below), perhaps in the sense of being independent
of synchronic linguisties. The traditional view in comparative Uto-Aztecan does
not differ from this modern view on both counts but only on the first, holding
instead that three major branches will someday be demonstrated.

Of the three branches, the one given greatest credence in the traditional view
was Shoshonean (that Hopi, Tiibatulabal, Plateau Shoshonean, and Southern
California Shoshonean, qua sub-branches, are coordinately but secondarily de-
seended from Proto Uto-Aztecan through an intermediary stage of development
__Proto Shoshonean). In order to finally attest this traditional view, something
less than knowledge of synchronic linguistics was called for, if we may take
Kroeber as an exemplar of the traditional view—as well we may, since he was
one of its principal authors. ‘Kroeber undoubtedly was interested in making a
contribution to Uto-Aztecan rather than a contribution to the understanding of
language’ (op. cit., but see above, where comparative techniques that are self-
sufficient—not dependent on ‘an understanding of language’—are taken in the
sense of being independent of synchronic linguistics). We conclude this part of
our Introduction without citing further corroborating evidence to show that—in
the traditional view, as in the modern view of comparative Uto-Aztecan work—
results anticipated (whatever they were or are) seem to be attainable by com-
parative techniques which are self-sufficient.

The present monograph introduces a third viewpoint in comparative Uto-
Aztecan work. It is new in this particular field, but is not new in the world of
scholarship; nor is it new to linguistic thinking. In its scientific-philosophical
use by Huston Smith, the ‘post-modern’ is identified as questioning the mono-
lithic orderliness of the ‘modern’.

In science, an interesting consequence of the ‘modern’ adherence to a single
or monolithic orderliness was its tendency to take the acceptance of a new theory
as spelling the death of its predecessor theory. An interesting consequence of the
‘post-modern’ tolerance of non-monolithic explanations is the continuity of old
theory beside new theory. Thus, in post-modern science, light can both travel as
a particle in a straight line and also be a wave—it need not alternatively be
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.either one or the other. By contrast, in the ‘modern’ account of the formati f
ice ages, for example, preference would be felt for finding that the evildon .
favpred one or another of the following alternatives: that ice ages can beenc'e
plained as (i) a consequence of the sun giving off less heat; if not, (ii) that Ieh-
heat would reach the earth as its orbit went further from,the su]n' if no? i)
that dust, of voleanic or other origin, lessened the sun’s heat 1‘eachjin te:zl,rljlsl:l(fll'l)c
none oi: these alternatives, then as (iv) a consequence of more snow fzfllin 0} :
:}Li;t;esi?fe years than melts during summers, with the necessary impli%at:(?rl;
Wintef;;acent unfrozen seas supply the moisture precipitated as snow during
In. a pare%llel way, ‘modern’ philosophy has been called post-Kantian philosophy
segkmg a sn?gle metaphysical system among alternatives, whereas ‘post-mb dp -),’
phllOSOphy‘ls multidimensional in its problem: for exa:mple toleratin {; ’Ellln
tlhap opposing both the logical positivists’ truth (from sciencé) and th e
tialists’ truth (from the humanities). P
In a parallel way, the possibility of continuing the ‘modern’ linguistic ad
helverllce to a monolithic orderliness was questioned by Y. R. Chao’s de{r:ng -
stration ?hat there exist non-unique solutions to phonemic ‘prob]emq whi nl';
cha?mcterls?;ical%y serve as models for morphological and syntactic pl“oblerlr{lds
Thl? qugstloq is certainly alive in synchronic liﬁguistics, with all its enahlin.
devices for d{SCOvel'ing and describing and isolating the structure (;f a .iveg
la.nguag.e or dialect or idiolect; and if it turns out that a given structure apgea,r
superficially to be not the only structure possible for deseribing a language I;omz
seek the QId monolithic security by applying evaluation procedures whic,h will
reveal a single ‘best’ structure for a given language. The popularity of structural
1'est-aten}ent linguistics also shows that the question raised by Chao is Verr
muc}} a.‘ln'e; a.ﬂood of linguistic papers in the past few decades strive not to adil
new information to what is known about the languages treated but, rather, to
dlf.scov.er.better ways of structuralizing these languages (e.g. Joos’ I’?,eadin ; in
Linguastics, .where more than half of the papers reprinted are concerned ing art
?r wholly with what we call ‘structural restatements’). This telling lubel—st‘f‘uc»
I(Jtrlﬁlxi restatement—was first applied in the titles of Zellig Harris” journal articles
e L) on languages whose structures are sufficiently known to be restructurable
:';';:u ;z:a?ej\; dzatz%. f‘md the central theme of the same author’s Methods m,,
pro?lems o ?;r; lﬁi 11;.1. tl};i g(:losf;s;gemtlon of alternative solutions to structural
lin’lilf: f(.pjl‘e.stflor_ll ,rahied .by Chao might be said to animate structural restatement
guisties; it 1s also relevant to other fields of linguistics. If, in Weinreich’s
sense of the term, any two languages are ‘in contact’—as lan{guages are mor;e
often than not—--_t-hen they influence each other sufficiently so that neither can
be set up as an isolated monolithic structure. But dialects can be unified and
langl}ages typologized in such a way that diversity can be inc;.)rporated F
density range typology. The 19th century typology was monolithic (not reflecti g
range within the structures typologized); it was centered in the compari - mgf
non-related languages—in sharp contrast to the 19th century ‘corllxp:msroz::iv.?e
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method’ which was restricted to comparing none too remotely related languages.
We have been influenced by our predecessors to associate ‘typology’ as well as
structural analysis with synchrony, and the ‘comparative method’ with dia-
chrony; and, more generally, to distinguish sharply between synchronic and
diachronic linguistics.

A counter-influence to this association is beginning to be exerted by Henry
Hoenigswald’s diagrammatic typology for Language Change and Linguistic Re-
construction, based on ‘patterns of replacement’ between a parent language, Ly
(whether written or reconstructed), and its own lineal descendent, L. Since
‘patterns of replacement’ require just as exact structural information on lineally
descended languages for purposes of diachronic analysis as for purposes of
synchronic analysis, something like a confluence of the two analyses can be
discerned; and in this discernment, reconstructive techniques are not self-
sufficient. This awareness amounts to a counter-influence to the sharp segregation
of the ‘comparative method’ from synchronie linguistics. (Conversely, an extreme
expression of the latter as an analysis of structure frozen for a moment of time—
but long enough to permit delineation of its monolithic features—is being re-
expressed.)

This ‘post-modern’ discernment, this counter-influence, has been fully ap-
preciated neither by Hoenigswald’s reviewer in Language, nor by his reviewer
in IJAL.! But still, when the latter (Householder) says ‘that morphemes are
more absolutely and unconditionally independent of morph-shape than phonemes
are of phonetic substance’, it would be hard to tell—out of context—whether
the reviewer is commenting on structural analysis in synchronic linguistics, or
on the construct of morphemic permanence behind morph-replacement in dia-
chronic linguistics.

We hope that the present monograph will give some additional impetus,
though from a different direction, to the counter-influence originating in the
camp of the comparativists. What is meant here by “rom a different direction’
is the application of structural typology (reflecting range within the structures
typologized) not to the comparability of unrelated languages, but to the com-
parability of related languages—the application of such typology in conjunction
with the employment of reconstructive techniques.

1 In fairness to these reviewers, we must admit that Hoenigswald does not spend much
space explicating this discernment, but instead seems to take it all for granted in LCLR.
He is, however, more explicit in his IJAL Notes on Change and Reconstruction (Vol.28 No.1):
Tn the twenties and thirties the woods were full of anti-neogrammarians who proclaimed
the fundamental unity of all change processes.”’ (fn. 5). This is to be taken in the context
of what Hoenigswald has done in LCLR, a few decades later: he has found focus for typo-
logizing separate change processes by using the construct of synchronie linguistics as a
point of departure. If ‘modern’ proponents of ‘the fundamental unity of all change proc-
esses’ were to typologize what in their view is unified or monolithic, that too would be
interesting. There is really nothing controversial in the ‘post-modern’ LOLR; questions of
apparent differences simply hinge on what one is used to, or what one can take for granted—
e.g. “In grammar everybody is by now used to defining form classes by the distribution of

their members . . .”" (op. cit., IJAL, fn. 3).

I TEaE.=
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A minor interest in the present monograph is the bafflingly belabored question
of ‘1_‘emote’ relationships, as between the Uto-Aztecan family and the Tanoan
family. A language family is defined as a group of languages which may be re-
F:onstructed from daughter languages both in phonology and, in large measure
in morphology and syntax. A ‘remote’ relationship is defined ,a.s the relationshi ;
between two language families such that the phonologies of the two may be (LE
part) reconstructed, while what is sometimes called the ‘grammar’ of the two—
the morphos_yntax——is so divergent as to defy reconstruection. It would certainl
be next to impossible to reconstruct the grammar of both Uto-Aztecan anﬁ
tI‘anoz_m, and wholly impossible to reconstruct the ‘grammar’ of Macro—Penutﬁn
in which the Uto-Aztecan family and the Tanoan family are sometimes included
But as between Uto-Aztecan and Tanoan, phonological reconstructions a,re:
possible : and reasonable, though morphosyntactic reconstructions are not
Typologically, the phonology of Tanoan is quite homogeneous but does not eveti
resem_ble the phonologies typologized in the Uto-Aztecan family. This suggests a
negative or extremely complex correlation between typologized phonologies and
reconstructed phonologies which are remotely related; and the correlation be-
tween typology and reconsfruction within one family—as Uto-Aztecan—is far
from simple. l

Since some correlation between typologizing and reconstructing emerges, the
two are taken as paired dimensions in the comparison of the Uto—Azt:ecan
languages. Quantification introduces at least three additional dimensions or
parameters.

The correlation between phoneme frequencies (expressed as rank-orders) and
brfa,x}ches or sub-branches (attested by reconstructive procedures) is often sur-
prisingly clear cut.

Glottochrfmoiogy has to be discussed as a relevant parameter for Uto-Aztecan
Iszmguages, since two independent sources give us two separate sets of dates for
time of S(?Hal'ation among languages in this family. This discussion was written
at a propitious moment in our collaboration—just after we received galley proof
on Knut Bergsland’s and Hans Vogt’s paper (On the Validity of Glottochro-
no!ogy) from the editor of Current Anthropology, together with an invitation to
write a Com’ment to be published with the Validity paper in Current Anthro-
pology. As will be apparent, the two tasks proved to be reciprocally influencing.
The Co.mment is in large part an adaptation from Chapter 4; Chapter 4, in turn
was \?rrltten with an awareness that our subsequent Comment would raise thl;
qqestlon as to whether or not the Bergsland-Vogt counter-examples would
stimulate transformational effort—work to transform the old glottochronology
(with its constant rate of change for all the world’s languages) into a new glotto-
chronology (whatever that may be). It all depends, of course, on how one reacts
to counter-examples. Experimental scientists can be said to be not wholly in-
tolerant of counter-examples insofar as they vary the experiment—rather than
throw out the experiment—when counter-examples are encountered. The reaction
of mathematicians appears to be that a single counter-example invalidates a
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postulate. Hence the old joke told by friends of mathematicians at the expense
of experimental physicists: the postulate that a?l odd meberi's are primes is
supported by the fact that 3 is a prime, 5 is a prime, 7 is a prime; but 9 is an
experimental error. ;

Tt is possible that glottochronology will be discouraged (as a consequence of
the counter-examples) from further pursuit of the one and only constant rate of
change for all languages of the world in respect to it§ 100 word or 200 Wor‘d test
list, and instead be encouraged to employ this admirably contrived test list for
lexicostatistic purposes. Lexicostatistics, as adapted to T_.Tto—Aztec.an languages,
compares cognate densities (a) as computed by the ]?xi.c:-llly .restr.lcted test list,
and (b) as computed by the relatively unrestricted dictionaries of the daughtt.ar
languages. We hope that something like Sneath’s computer taxonomy of bacteria
may, before too long, be incorporated in lexicostatistics. : {

Part 1 of this study of Uto-Aztecan is concerned with three 1nter.1'ela_ted
approaches to language change; typological, reconstructive, and quantitative.
A fourth approach—concerned with cultural domains—is searcely touched upon
in Part I, but will be quite visible in subsequent parts of this monograph.

It was hard for us to imagine how any of the three approaches as listed abO\.re,
might be in conflict with each other, since in our collaboration we helc.i no brief
that, when languages began to separate after Proto Uto-Aztecan times, the
cleavage was necessarily sharp and final, on the one hand, or on the other hand,
that groups of languages necessarily—and in all areas—remained in contact and
kept borrowing from each other. It seemed to be our job to assemble mterpretab.le
data to show where one or the other of these things may have ha,ppened. in
Uto-Aztecan; or both but at different times—sharp cleavage and continuing
contact. We were not unaware of the possibility that one or two of the three
traditional branches—denied in the modern view of Uto-Aztecan—mighf: be
supported as language groups in the linguistic area sense, or that evidence Ir%lght
support neither a low number of branches nor a low number of areal groupings,
or that evidence might revive the traditional three major branches, supple-
mented perhaps by many smaller areal groupings. These considerations imply a
bidimensional tolerance (which Hjelmslev and others might unify under .to-
pology)—not exclusively for the HIERARCHAL FAMILY TREE MODEL (generating
branches and sub-branches) but also for a languages-in-contact or AREAL GROUP-
ING MODEL (generating other constructs discussed below).

The well established linguistic area or areal linguistic plan of research differs
from our AREAL GROUPING MODEL in that it characteristically looks for diffusion,
attested by shared structural features, among non-related languages—rather
than among related languages—as in Franz Boas’ early treatment of glottalized
stops in the Northwest Coast of the New World, or as in Murray Emeneau’s
recent survey, beginning with the observation that retroflex consonants are
found in all languages of the Dravidian family but only in those Indo-European
languages that are spoken in India; and then obse:rvi.ng other features shared by
non-related languages in India, in the Far East, and in Oceania; and then ending
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with the observation that features may overlap between Old World and New
World linguistic areas. Areal linguistics is thus very much like phylum linguisties,
concerned with ‘remote’ relationships which are demonstrable by lexical corre-
spondences, rather than by isolated features of structure. But the minimum
scope of areal linguistics and phylum linguistics is the same: two language
families. Both characteristically go on from there to continental boundaries, and
neither fears to postulate intercontinental connections,

Our areal grouping model adapts constructs which may have originated in
dialect geography, or in areal linguistics, or in phylum linguistics, or in com-
parative method linguistics; but these constructs—with all their waves, and
drifts, and L-complexes, and networks of isoglosses, and chains which mesh by
anew prineiple—are restricted to one language family. They need to be described
and distinguished from reconstructions which make possible the family tree
model—with its branches and sub-branches—also restricted to one language
family.

When Uto-Aztecan is the ‘one language family’ under consideration, ARBAL
GROUPINGS and BRACHIATION are not easily distinguishable. What we see, when
we first look at Uto-Aztecan, is a reticulum—a pattern which, though complex,
is apparently orderly; vet the surface ordering of this pattern does not reveal
the distinctions which we seck.,

We have been working toward finding and attesting sub-surface distinctions
in Uto-Aztecan, as identified above. In our procedure, we have reconstructed
where we had evidence to reconstruct, typologized whether or not reconstruction
was possible, and quantified rather casually wherever quantification promised to
be interpretable. In reporting on what emerged from following these procedures,
we were bothered by the controversy already noted—between the ‘traditional’
and ‘modern’ viewpoints in comparative Uto-Aztecan—and wanted no part of
it. Though we were disinterested in our working procedures, it was still hard to
avoid the misleading appearance of taking sides in the report of our work—a
report which we hoped would cumulatively lead to interpretation rather than
have some controversial anticipation defended. To accomplish this we debated
the possibility of using only language names—a score or more—and avoiding
labels both for AREAL GrOUPS of languages, and for BrRancuzs within UA (in the
earlier chapters of our report), but decided that that would make for diffieult
exposition. We also considered using the terms ‘Northern UA’ for Shoshonean,
‘Middle UA’ for Sonoran, and ‘Southern UA’ for Aztec languages, but decided
that too would be misleading, if it were taken as a linguistic commitment to
AREAL GROUPS vs. BRANCHING. The style which we did adopt for the early chapters
of our report was to discuss similarities between two or more languages under
traditional branch labels for the languages in question, but to be punctilious in
specifying each time that the ‘branch’ was the ‘traditional’ one rather than one
which we were ready to support.

The first four chapters which follow—with their references to ‘traditional’
branches—are published in the approximate order in which we wrote them last

| — |
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summer at the Museum of Northern Arizona. Our collaboration was gmaﬂ.}ly
facilitated by the opportunity to work together at the Field Station for Lln—
guistics and Ethnology, sponsored jointly by the Museum and by Indla‘ma
University; and we thank the administrators chiefly responsible for making
possible this efficient arrangement: Doctors Harold 8. Colton and Edward B.
Danson, of the Museum, and the Dean of the Graduate School, Vice-President
John W. Ashton of Indiana University. Our indebtedness on the substantive side
is equally great: to the late A. L. Kroeber and his collaborator George Grace for
their kindness in letting us examine their Lusiefio grammar in manuseript a few
years ago; also a few years ago, and again last summer, to Sydney Lamb who
allowed us to use his highly reliable description of Mono (Ph.D. thesis); to
Hansjakob Seiler who has sent us invaluable manuscript materials on CF:Lhuﬂla;
to Sven Liljeblad whose extraordinarily extensive manuseript materials on
Bannock have likewise been put at our disposal; and to Joseph Casagrande for
most interesting manuscript materials on linguistic acculturation in Comanche.
The report which follows would have been impossible without this unpublished
information, and other unpublished information on other Uto-Aztecan languages
based on field work by the collaborators. More specific detail on our use of manu-
seripts and a bibliography of published sources used in this part of our Uto-
Aztecan study is given in 2.3.

A final word on the final chapter: it did not turn out as we had planned it.
As we were writing the first four chapters in Arizona, we would ask ourselves
whether a given problem should be summarized in Chapter 5 in order to support
and characterize AREAL GrROUPING in Uto-Aztecan, or in order to support HIER-
ARCHAL FAMILY TREE BRACHIATION—the latter, of course, only when recon-
structions permitted statements of descent to particular daughter languages.
After a brief break—on returning to the task of writing Chapter 5—it appeared
that much of the phonological information appropriate for areal grouping would
be more interpretable if combined with morphosyntactic information. It also
appeared that some of our phonological information from the daughter languages,
which we reconstructed in the earlier chapters qua Proto Uto-Aztecan, could
also be reconstructed qua major branches. As a final decision, then, we decided
to impoverish the last chapter in one respect, and enrich 1t in another: to omit
a systematic summary of AREAL GROUPING from Chapter 5 (and to include this,
instead in Part II); and to reconstruct Proto Aztec, Proto Shoshonean and
Proto Sonoran—{for the first time—in Chapter 5.

September, 1961.

CHAPTER 1

PHONEMIC SYSTEMS TYPOLOGIZED

1.0. Scope

1.1. Phonemic inventories typologized

1.2. Grouping of languages according to phonological criteria
1.3. Phonemic inventories in Kiowa-Tanoan

1.0. The phonemic inventory of each language is described independently.
Though this entails an inevitable repetition in the use of much the same technical
terminology and explications from language to language, it does make it possible
to consult the inventories in a different order than that given, or to select any one
inventory for special reference without systematic reference to the others.

In the technical exposition of one phoneme in a given language—e.g., Papago—
we use one symbol /t/ even though the Papago /t/ is produced in a more fronted
position than the /t/ which is recorded, without change in phonemic orthography,
for sister languages. This is usual practice. As long as a language does not make
a contrast between [t] and [t] and [t], one phonemic /t/ is used to represent any
of the three phonetic [t]’s.

However satisfactory this usual procedure may be for one language, it leaves
something to be desired when two or more languages are under phonemic com-
parison in terms of synchronie structures (1.2) rather than in terms of point for
point correspondences for reconstruction, as in the chapter after this. In 1.2 we
want to say that the Papago phoneme /t/ is like /t/ phonemes in some sister
languages, and also note—at the same time—that the Papago instance is more
fronted than some others. T'o do this, we first assign the number (2) to all t’s and
other consonants produced by tongue-tip; the number (3) to all consonants
produced by tight or loose contact with tongue-blade; the number (4) to conso-
nants whose production involves the dorsal region of the tongue, and so on—but
this is not enough. However, this does permit typological matching—but without
non-distinetive phonetic differences indicated for labial consonants (1), and for
apicals (2), laminals (3), dorsals (4), and laryngeals (5). Some non-distinctive
phonetic differences are also indicated by adding diacritics to a number, as (2)
for fronted apico-dental /t/ in Papago—but (2), without diacritic, for apico-
alveolar /t/ in Tiibatulabal. In general, we give specification of allophonic
range both in instances like this and in related instances of intralanguage conso-
nant matching—e.g. between Nahuatl stops and nasals, since allophones of the
latter are found in positions which are contrastive for stops.

For the most part, the numbers (1), (2), (3), (4), (5) are used to indicate
positions of articulation, as indicated. But additional diacritics are also juxta-
posed to these numbers, as (4) »s. (4), when phonemic contrasts are made in
neighboring positions, as /k/ vs. /q/; and also when phonemic contrasts are
made—generally once only in a given series (of stops, for example)—by combi-
nation of a distinetive component, as labialization, with the consequence that

9




10 COMPARATIVE GRAMMAR OF UTO-AZTECAN: I (PHONOLOGY)

phonemic contrast will occur in the same position; thus, where / kv/ contrasts
with /k/, both are at dorso-velar position, but at different linear distinetion
points: (4°) and (4), respectively. Labialization is the source of an additional
linear distinction in most UA languages (as (4°)), but combines with three stops
in Cora and in this system functions as a Series Generating Component, since
it generates a new line or series of stops.

The section which follows (1.1) ean be read advantageously with paper and
pencil in hand. Tabular arrangements possible are so numerous, and so diversely
suitable for diverse purposes, that they have been deliberately avoided in print—or
rather, the technical exposition of each phonemic system is deliberately arranged
to facilitate the reader’s own plotting or reordering of the phonemes.

The fact that we consistently match glottal stop and near-open contact /h/ at
laryngeal position (5) may seem to be insensitive to the general correlation of
the lingual articulation of /h/ with adjacent vowels; this kind of correlation has
been rather overstated for one of the Nahuat languages: ‘The point of articulation
of the /h/ varies according to the tongue position of the vowels contiguous to
it’ (IJAL 24.109, 1958). The ‘point of articulation’ at which the turbulence of
air originates is surely in the larynx; to obtain consonantal turbulence some
constriction greater than fully open is called for (hence ‘near-open contact’);
vowels are distinguished from consonants precisely in being more open—one
might say fully open, but of course the matter of openness is relative. As a
continuant, [h] correlates with adjacent vowels in lingual movement—but
whispered vowels in Southern Paiute and Comanche, for example, are not a
consequence of juxtaposition or coincidence of /h/ and vowels. It is quite possible
for [h], in its association with lingual movements, to be as fully open as an ad-
jacent vowel, and yet say that—in its consonantal aspect—[h] is less open than
vowels laryngeally; hence the consonantal ‘point of articulation’ of /h/ is at
(5). The glottal stop, also at (5), appears in allophonic alternation with [h] in
some of the daughter languages.

The rank-orders are given in descending order for the relative frequency of
two or more phonemes in a given series (or among unit phonemes combined
with SGC). For single phonemes in a series, and for vowels generally, we divide
the total number of rank-orders of all unit phonemes (both vowels and conso-
nants) by four, and specify the quartile—first, second, third, or fourth, in de-
scending order of frequency—in which the single consonant or set of vowels
appears. This gives only the roughest approximation of differential functional
load among the phonemes in a given language, since our sample for the frequency
count is about 100 words, taken either from the already published lexicostatistic
list (IJAL 25.114-21, 1959), or from the first 100 words in a text (or in a struc-
tural paper cited in the bibliography of sources).

1.1. The order of presentation is from greater to less number of linear dis-
tinetions in the stop series of the phonemic systems typologized in our 1.1 sample,
namely:

8 linear distinctions among stops in Nahuatl, Southern Paiute, and Mono;

T IITICTITIRIIETTERTIIICANIINRRRRE— . T RmTrr——————_————
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7 linear distinctions among stops in Hopi, Bannock, Cahuilla and Luisefio, with
the last pair typologized in a single statement to emphasize the phonological
closeness—and shared peculiarities—of these two languages (and though a few
Aztec languages appear with 7 linear distinctions among stops—Zacapoaxtla,
Mecayapan, and Tetelcingo alias Matlapa—they are not separately typologized
in 1.1, but are discussed in 1.2 ff; where the so-called ‘saltillo’ is phonemicized
as a glottal stop, as in the Nahuatl dialect which does appear in our typological
sample, there are 8 linear distinctions; where /h/ is used in transeriptions and
/?/ is not, there are 7 linear distinctions among stops);

6 linear distinctions among stops in Tibatulabal, Comanche, Yaqui-Mayo,
Huichol, Cora (and also in Shoshone, Kawaiisu, Pipil, and Pochutla which are
not separately typologized in 1.1, but are discussed in 1.2 ff); and finally,

5 linear distinctions among stops in Tarahumara and Papago.

Namvarn (Milpa Alta)

No language in the UA family includes more stops in a single series (uncom-
bined with SGC) than eight. This maximization of distinctions among stops is a
consequence of pairs of stops being produced at about the same position for each
pair; in terms of linear distinctions the eight Nahuatl stops occur at (1); (2),
(21); (3), (31); (4), (4°); (5).

Since the distinguishing component for a given pair in Nahuatl is in no instance
identical with that for any other pair, none of the distinguishing components
can be taken as a Series Generating Component. The pairs of stops in question
oceur at:

(2) and (2+): apico-alveolar without off-glide for /t/, but with fricative off-glide
for /c/ (here the superscript in (2+) indicates the fricative off-glide component);
(3) and (3%): lamino-alveolar with fricative over-the-blade off-glide for /&/, but
with spirantal lateralized off-glide for /&/ (here the superseript in (3%) indicates
the lateralized component in the off-glide);

(4) and (4°): dorso-velar (here the superscript in (4°) indicates the labialization
component which distinguishes /k¥/ from /k/).

In addition to these six stops, two non-paired stops also occur—at (1), bilabial
/p/, and at (5), laryngeal /?/ (the so-called ‘saltillo’, an aspirated glottal stop,
[?2], which is sometimes transcribed as [h] because the glottal check is very lenis
in utterance-final, though fortis enough to be always heard in utterance-medial
where, however, flanking voiced phonemes are never intensified in voicing). The
rank-order is /k X t p kv ¢ ? &/.

Matching with stop consonants is double for the fricative series, for the nasal
series, and for the glide series, but single for the lateral series.

Loose-contact fricative /s/ matches at (2+), /§/ at (3). The rank-order is
/8 &/.

The phonemic orthography shows that nasal consonants match stop conso-
nants at two positions: /m/ at (1), /n/ at (2). Since the allophones of Nahuatl
/n/ occur not only [n] at (2) but also [p] at (4), while the stop consonants at
(2) and at (4) are phonemically contrastive, the matching between stops and
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nasals is not entirely symmetrical. The disturbance to the symmetry of matching
due to the non-adjacent allophones of the /n/ phoneme raises a question as to
how to count the score so that any one phoneme is coordinate with any other
phoneme in terms of matching, and at the same time to recognize in the total
score the phonetic fact of allophonic extension. The matching between stop and
nasal at position (1) is not disturbed by allophonic considerations; a second
phonemic matching must be counted to relate two nasal phonemes to stops;
but a third matching must be phonetically recognized to relate three stop pho-
nemes to nasal phonemes and allophones. The total score of matching between
stop and nasal consonants is accordingly stated as ‘2 == 1’ (= double phonemic
matching plus-or-minus one allophonic extension). The rank-order is /n m/.

Glide /w/ matches at (1), /y/ at (3). The rank-order is /w y/.

To say that lateral /1/ matches lateralized stop /A/ at (3) accounts for only
one allophone of /1/, namely voiceless [}], which is made with tongue-blade con-
tact. To account for the other allophone of /1/, namely voiced [l], made with
tongue-tip contact, the matching would be said to be at (2). The matching score
actually given for both allophones of the single phoneme /1/ is ‘1 == 1’ (= single
phonemic matching plus-or-minus one allophonic extension). This lateral falls
in the second quartile of rank-orders for all phonemes.

The vowel inventory is typologized as 2(FB)—as vowels contrasting at two
tongue heights, with F (front) and B (back) contrasts occurring at each tongue
height: two high vowels /i o/ and two low vowels /e a/. Each vowel is com-
binable with an SGC of length.

The short vowels all fall in the first quartile of rank-orders for all phonemes,
/iaoe/ (in that order); of the long vowels, /a* i/ fall'in the third, and /e’ o'/
in the fourth quartile.

SOUTHERN PAIUTE

Our older source (Sapir) is extremely detailed but pre-phonemic in presen-
tation, and our present informants exhibit some idiolectic variety. Our infor-
mation for Southern Paiute shows much intralanguage variability—generational
differences as well as differences among individuals in the same generation.
Intralanguage variability in general tends to increase alternative possibilities in
phonemicizing; for Southern Paiute the chief alternative is whether to set up an
SGC—or more than one—to combine with plain stops, thereby generating more
than one series of stops; or to set up a single series of plain stops. We incline to
the latter and give, to begin with, the positions in which this single series of
voiceless stops oceur, and say that for each position it is possible to cite a cluster
with preceding /x/. It would have been possible formerly to cite glottal stops
also in cluster with all oral stops—but not all stops are glottalized in the speech
of present day Southern Paiutes, though such glottalized stops have been cited
from the speech of informants in the first decade of this century.

The eight linear distinctions among stops are produced at a half dozen po-
gitions, as follows:

(1) bilabial /p/;
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(2) and (2%) apico-alveolar /t ¢/, the latter with loose-contact fricative off-glide
(at tongue-tip);

(3) lamino-alveolar /&/, with loose-contact fricative off-glide (at tongue-blade);
(4) and (4°) medial dorso-velar /k kv/, respectively; labialization distinguishes
/k"/ (4°) from /k/ (4)—fronted, since Sapir’s day, from (4°) to (4°);

(4) back dorso-velar /q/;

(5) laryngeal /?/. The rank-order is /p t q, k and k¥, ? and &, ¢/.

Nasal and fricative series quadruply match stop consonants in each series;
the glide series matches stop consonants doubly, the flap series singly.

Nasal /m/ matches at (1), /n/ at (2), and /5 %/ at (4) and (4°), respectively.
The rank-order is /n m 1 p™/.

Fricative /v/, being always labio-dental at (1), only partially matches bilabial
stops at (1); loose-contact fricative /s/ fully matches stops at (2+); loose-contact
fricatives /x x™/ match at /4 4°/, respectively, but one of the allophones of /x/
is almost open-contact [hl—matching at (5) rather than (4). To account for this
asymmetry, the score given is ‘4 4 1’ (= four matchings plus-or-minus one
allophonic extension). The rank-order is /x v s x¥/.

Glide /w/ matches at (1), /y/ at (3).

Flap /r/ (rather than glide /r/ found elsewhere in UA) matches at (2).

The vowel inventory is typologized as dual level (FCB) over N—as vowels
contrasting at a higher tongue height in respect to F (front) /i/, C (eentral) /i/
and B (back) /u/, and with one vowel at a lower tongue height, /a/, which is
neutral (N) in respect to (F'CB) contrasts. Long vowels are phonemicized as
clusters of two identical vowels; SGC of stress is combinable with all vowels (in
an alternation of stress system).

In the rank-orders of all phonemes, the short vowels /a iiu/ (in that order)
fall in the first quartile; the long vowels in the last quartile.

Moo

Of the alternative possibilities in the phonemicization of Mono, we incline to
setting up a single series of plain stops (with voiced as well as voiceless allo-
phones) and stating that all the oral stops appear in cluster after /h/—after
which the stops are voiceless and lengthened—rather than deriving a second
series of unit stops in combination with an SGC of preaspiration or gemination.
In addition to the single stops at (1) /p/ (bilabial) and at (5) /?/ (laryngeal),
linear distinctions among the remaining six stops appear in three pairs, at:

(2) and (2%): /t ¢/ (apico-alveolar);

(4) and (4°): /k k¥/ (medial dorso-velar);
(4) and (4°): /q q*/ (back dorso-velar),
Rank-order is /p t ?, k and g and ¢, k¥ q%/.

Matching with stop consonants is triple for the fricative series, double for the
nasal series, single for the glide series.

Fricative consonants match at three positions: /s/ at (2*), /x/ at (4) and /h/
at (5); of the environments in which /s/ and /x/ appear, one is in cluster after
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/h/; indeed, /s x/ occur medially only after /h/. The rank-order shows /h s/
with /x/ lacking in our frequency sample.

Nasal consonants mateh stop consonants at two positions /m/ at (1) and /n/
at (2); both appear in clusters after /h/, as well as in other environments. The
rank-order is /n m/.

Of the two glide consonants /w/ matches stops at position (4°), but /y/ at
position (3) is unmatched, unless indeed the allophonic range of stop at 2+
extends to (3).2 The rank-order is /w y/.

The vowel inventory is typologized as 2(FCB)—as vowels contrasting at two
tongue heights and at three positions: I (front) /i e/, C (central) /i a/, and B
(back) /u o/. Length is phonemicized by cluster solution; stresses are said to be
non-phonemie since their placement can be stated in environmental terms.

The rank-orders show that vowels fall in the following quartiles of all
phonemes: /a i/ in first, /o i/ in second, /u e/ in third, and long vowels in the
fourth quartile.

Horz

The half dozen oral stops in Hopi might, as an alternative phonemicization,
be said to be combinable with an SGC of preaspiration, thereby generating a
total of a dozen oral stops. But it would turn out that plain stops are consistently
combined with preaspiration in only one Second Mesa village; that in other
dialects, the presence or absence of such preaspiration is fixed for some mor-
phemes but is a matter of free morphophonemic alternation for others; that
there are idiolects, rather than whole-village dialects in which such preaspiration
is almost completely avoided. In anticipation of a unified Hopi structure, we
analyze the preaspiration /h/, when it occurs, as the first member of a consonant
cluster (with close or open cluster transition characterizing idiolects and dialects).
The second member of the cluster may be any of the half dozen oral stops, but
not the glottal stop.

All seven Hopi stops are voiceless; they occur at the following linear dis-
tinetion points: (1) /p/ bilabial; (2) /t/ apico-alveolar; (21) ~ (3) /¢/ is apico-
alveolar (women speaking) or lamino-alveolar (men speaking), with fricative
off-glide for both sexes;® (4) and (4°) /k kv/, respectively, are both dorsal-velar,
with diacritic (small o in 4° and small w in k™) indicating a simultaneous com-
ponent of labialization (and /k¥/ is more stable than /k/ which palatalizes at
(4) before some vowels, most frequently in the sequence [k¥a]); (4) /q/ back and
unpalatalizable dorso-velar; (5) /?/ laryngeal. The rank-order of stops is /p t k
?qekv/.

2 Something like this must lie behind Sydney Lamb’s statement that he would match
frontal (tongue-blade) /y/ with apico-alveolar stops; and more generally, he says: ‘For
Mono one can combine apico-alveolar and frontal into a single position which I call simply
front.’ [personal communication]; as for /w/ matehing /k*/ rather than /p/, this again is
on the authority of Sydney Lamb, who says ‘/w/ has both dorsal-velar and labial articula-
Julo?lk:-len quite occasionally lapse into the tongue-tip articulation of women, but women
pretty completely avoid tongue-blade articulation characteristic of men,
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The nasal series matches stop consonants quintuply, while the glide series
triply matches and the fricative series doubly matches the stops.

Nasal /m/ matches at (1), /n/ at (2), /g ™/ at (4 4°), respectively; and a
fifth nasal consonant, /1¥/, may be said to be convergently matched or, in
another sense, to be only partially matched with any stop consonant—when the
allophone of /k/ is palatalized at (4). The rank-order of nasals is /m n yv 5/,
with /1¥/ not appearing in our frequency sample.

Glide /w/ matches at (1), and glide /r/ (not to be confused with the more
common flap series /r/ in other languages) matches at (2); glide /y/ matches at
(3), man speaking, but is unmatched in the idiolect of women in which /y/ is
the only laminal consonant. The rank-order is /w y r/.

Fricative /s/, loose-contact, matches at (2+)—woman speaking—or (3)—man
speaking; and /h/, almost open-contact fricative, matches at (5). The rank-order
is /s h/.

The vowel inventory is typologized as symmetrically as possible—though it
has also been characterized as wholly asymmetrical. In the symmetrical view,
Hopi vowels are dual level (I BB°) over (FF° B). That is to say, contrasts at an
upper tongue height are /i io/—three vowels which distinguish F (high front
unrounded) from B (mid to high, central to back unrounded) from Be (mid to
high back rounded). So also but inversely (in respect to placement of the feature
of rounding: FI° instead of BB°), contrasts at a generally lower tongue height
are /e 6 a/—three vowels which distinguish F (mid to low front unrounded)
from Fe (the same, rounded) from B (central to back unrounded). These vowels,
having the value of one mora, are combinable with SGC of additional morae of
length, and also with stress (in an alternation of stress system).

Our frequency count shows that /a i i o/ (in that order) fall in the first quartile,
/6/ in the third and /e/ in the fourth quartiles of rank-orders for all phonemes.
Long vowels all fall in the third and fourth quartiles.

BanNock

In addition to the glottal stop /?/ at (5), there are six oral stops which are
voiceless. Of these, one pair occurs at distinetion points (2) and (21), /t ¢/—the
latter with fricative off-glide; another pair at (4) and (4°), /k kv/—the latter
with labialization component. Unpaired voiceless stops appear at (1) and (3):
/p/ and /&/, respectively, All the oral stops save /¢/ are combinable with a
voiced-obstruent SGC, thereby generating an additional series of five rather than
six obstruents (plosives alternating with fricatives—so /b/ and /g/ freely alter-
nate as [b] ~ [B] and [g] ~ [y]); the matching of voiced and voiceless oral stops
does not occur at (3) /¢/ (lamino-alveolar), but does oceur at:

(1) /p b/ (bilabial);

(2) and (2%) /t d/ and /c 7/ (apico-alveolar);

(4) and (4°) /k g/ and /kv g*/ (dorso-velar).

The rank-order of the eleven oral stops and the glottal stop /?/ at (5) is /k t p
b ?d ¢ k™ and g, gv/, with /¢ z/ not appearing in our frequency sample.
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The nasal series matches stop consonants triply, the fricative series matches
doubly, and the glide series singly.

Nasal consonants match stop consonants at three linear distinetion points:
/m/ at (1), /n/ at (2), and /1/ at (4). The rank-order is /n m 1/.

Though stops with loose-contact fricative off-glide are distinguished at tongue-
tip (2+) and at tongue-blade (3), this distinction is not made by the fricative
series; tongue-tip fricative /s/ matches stop at (2+) and the more open-contact
fricative /h/ matches stop at (5). The rank-order is /s h/.

Glides /w y/ match stops at (1) and (3), respectively. The rank-order is /w y/.

An attempt is made to state the vowel contrasts as symmetrically as possible
for a system in which there are three vowels, /i # u/, at a higher tongue height
than two other, rather than three other vowels—namely, /a o/. It is possible to
say that there are two contrasts in tongue height even though the /a/ ranges
lower than the opposing /o/, and even though the /i/ ranges from mid to high—
and high alone is the tongue height for the flanking /u/ and /i/. The latter
alone—that is, /i/—does not contrast with a lower tongue height I (front)
vowel. Accordingly the vowels are typologized as dual level T 4 2(BBe), with
B (back to central unrounded) contrasting with B° (back rounded) at each
tongue height—relatively high /i u/ and relatively low /a o/. SGC combinable
with vowels are length, stress and tone.

The vowels /aiu i/ appear (in that order) in the first quartile, /o/ in the
second, and long vowels in the third and fourth quartiles of rank-orders for all
phonemes.

CamviLLa anp Luisefo

Stops and glides are identical in Cahuilla (Ca) and Luisefio (Lu).

The fricatives occur at six linear distinction points in Cahuilla, but at seven
in Luisefio. The nasal series includes four unit phonemes in Ca, but only three
in Lu. The lateral series includes two unit phonemes in Ca, one in Lu. The flap
series includes one phoneme in Lu, none in Ca. The Lu vowel inventory and the
inventory for long vowels in Ca are typologized in the same way—2(FB) over
(N); but a coexistent short vowel system in Ca is briefer and more symmetrical
—2(FB).

Seven linear distinctions among stops are produced at: (1) bilabial /p/; (2)
apical /t/; (3) lamino-alveolar /&/; (4) and (4°) medial dorso-velar /k k¥/, re-
spectively; (4) back dorso-velar /q/; and (5) laryngeal /?/. Rank-order of stops
in Ca is /?tkpq ¢k, derived from our 100 word list; the fact that the
frequency count for Lu was based on the first hundred words in the first text in
our source may in part account for the rather strikingly different rank-order in
Lu: /pkt ? ¢ q/, with /k*/ not oceurring in our Lu frequency sample.

The fricative series matches stop consonants sextuply. The nasal series matches
stop consonants triply in Lu, quadruply in Ca. The lateral and glide series
match stops doubly in Ca, and doubly for glides but singly for lateral in Lu. The
flap series matches stop singly in Lu; this series is lacking in Ca.

Fricative /v/ matches at (1), /s/ at (2), /8/ at (3), /x x¥/ at (4 4°), /h/ at
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(5). The rank-order of fricatives in Ca is /s & x h v/; compare the Lu rank-
order: /8, x and h, v s/, with /x*/ appearing neither in our Ca nor in our Lu
frequency sample; fricative /8/ at (2) is likewise infrequent in Lu rank-order,
and absent from the Ca inventory,

Nasal /m/ matches at (1), /n/ at (2), /y/ at (4); and Ca /nv/, lacking in Lu,
matches at (3). Rank-order for nasals is /m n 1/ in both Lu and Ca (with /nv/
not appearing in our frequency sample).

Lateral /1/ matches at (2), and Ca spirantal /1/, lacking in Lu, matches at
(3). Ca /I/ falls in the second quartile of rank-order for all phonemes; 1/ did
not appear in the frequency sample.

Glide /w/ matches at (1), /y/ at (3). In both Lu and Ca, /w/ falls in the
second quartile, /y/ in the third (Lu) or fourth (Ca) quartiles of rank-orders.

Lu flap /r/ matches at (2). The flap series is lacking in Ca. And cognates with
Lu instances including /r/ are also lacking. In Lu, both /1/ and /r/ (in that order)
fall in the fourth quartile of rank-orders for all phonemes.

The Lu vowels, whether or not combined with SGC of length, and the Ca long
vowels are typologized as triple level 2(FB) over N: as vowels contrasting at
three tongue heights of which the two higher tongue-height contrasts are at
F (front) short /i e/ or long /ii ee/ and at B (back) short /u o/ or long /uu 0o/,
over a third tongue height (N)—i.e., all other vowels are at a higher tongue
height than short /a/ or long /aa/, neutral or non-contrastive in respect to (FB).
A coexistent vowel system for short vowels in Ca is typologized as dual level
2(FB)—as four rather than five vowels contrasting at two rather than three
tongue heights: F /i e/ and B /u a/. Vowels in both Ca and Lu combine with
SGC of stress.

Lu vowels /a 01iu/ (in that order) appear in the first quartile, /e i* a:/ in the
third, and /o- e u:/ in the fourth quartile of rank-orders. A few Ca vowels do
not appear in our frequency sample; those which do show /aie/ in the first,
/u/ in the second, and /ee/ in the fourth quartile of rank-orders.

TUBATULABAL

Five voiceless oral stops combine with a Series Generating Component (SGC)
of voicing, thereby yielding ten oral stops. It would also be possible to phonemi-
cize the previously analyzed cluster sequence ‘homorganic nasal before stop’ as
SGC of nasalization combinable with the voiced stop series, thereby yielding an
additional set of five unit stops. Doing this now, we say the first set of five stops
is voiceless, the second set is combined with one SGC (voicing), while the third
set 1s combined with two SGC (nasalization and voicing).

The uncombined or plain stops and the corresponding unit phonemes combined
with one or two SGC, occur at the same linear distinction points:

(1) /p b =b/ bilabial;

(2) /t d »d/ apico-alveolar;

(2*+) /c 7 "2/ also apico-alveolar, but with fricative off-glide;
(3) /& z "%/ lamino-alveolar, and also with fricative off-glide;
(4) /k g »g/ dorso-velar.
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The glottal stop /?/ at (5) does not combine with SGC. Rank-order is /t ? p k
g b, ¢ and ®g and »z, d and *b and 7 and ¢ and *d/, while /b 2%/ did not turn up
in our frequency sample.

The matching of stops with nasals and fricatives is triple in each series; it is
double with the glide series and single with the lateral series.

The nasal series matches at (1) for /m/, at (2) for /n/, at (4) for /n/, with a
fourth nasal also at (4°), namely /n¥/—but without matching labialized stop at
(40). The rank-order is /m n 1 v/.

The fricative series matches at (3) for loose-contact /8/; at (4) for /oh/ (with
loose [x] to almost open-contact [h] off-glide after the tight-contact nasal [n];
and at (5) for almost open-contact /h/. Alternatively, if /*h/ were phonemicized
as a consonant cluster /ph/, /h/ would be said to have an allophonic range from
[x] to [h]. The rank-order is /8 h »h/.

The glide series matches at (1) for /w/ and at (3) for /y/. The rank-order is
/W y/.

Lateral /1/ matches at (2), and falls in the first quartile of rank-orders for all
phonemes.

The vowel inventory is typologized as dual level 2(FCB)—that is, as vowels
contrasting at two tongue heights since front, central, and back contrasts oceur
at each tongue height—three high vowels /i i u/ and three low vowels /e a o/.
Positional allophones of mid to high central /i/ are all unrounded—often, indeed,
produced with spread lips. Some allophones of low to mid central /a/—generally
lower than other low vowels—are unrounded, some slightly rounded when
raised. Both back vowels /u o/ are consistently rounded. SGC combinable
with each of the six vowels are length and stress (in an alternation of stress
system). ' '

Most short vowels fall in the first quartile of rank-orders for all phonemes, in
the order /a, i and u, i and e/; short /o/ falls in the third quartile, as do long
vowels which turn up in our frequency sample—/u: o i:/.

COMANCHE

Since all oral consonants may be preceded by either of the two laryngeals,
/?h/, the possibilities of alternative phonemicizations are obvious; in our
phonemicization, the sequence of laryngeal consonant (C;) and oral consonant
(C) is analyzed as a CsC cluster of two unit phonemes.

The six linear distinctions among stops are produced at four positions, as
follows:

(1) bilabial /p/;

(2) and (2+): apico-alveolar /t ¢/ (the latter with tongue-tip fricative off-glide);
(4) and (4°): dorso-velar /k k*/;

(5) laryngeal /?/.

The rank-order for stopsis /p ? t k ¢ k7/.

The fricative series matches stops ftriply, the nasal matches stops doubly;
there is a single matching with stop in each of the two remaining continuant
series—flap and glide.
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Fricative /v/, being bilabial, fully matches bilabial stop at (1); loose-contact
fricative /s/ matches stop at (2*); near open-contact /h/ matches stop at (5).
The rank-order is /h s v/.

Nasals /m n/ matech stops at (1) and (2), respectively. The rank-order is
/nm/.

Flap /r/ matches stop at (2); /r/ falls in the fourth quartile of rank-orders for
all phonemes.

Glide /w/ matches at (1), but glide /y/ at (3) remains unmatched, unless the
allophonic range of stop at (2%) extends to (3). The rank-order is /y w/.

The vowel inventory is typologized as dual level 2(IFCB): one set of three
vowels at higher tongue height—/i i u/—than another set—/e a o/, but each
set distinguishing front /i e/ from central /i a/ from back /u o/.

The rank-order for short vowels is /a i i o u e/, that for long vowels is /aa uu
i, ii and ee, 0o/. All short vowels (except /e/) fall in the first two quartiles, and
all long vowels (except /aa/) fall in the fourth quartile of rank-orders for all
phonemes.

Yaqur—Mavo

Six stops are said to be in a single series even though five are voiceless and one
is voiced; their linear distinction points are: at (1) and (1°): bilabial /p p¥/,
with the latter distinguished from the former by a complex component of labiali-
zation and voicing; at (2) /t/ (apico-dental); at (3) /&/ (lamino-alveolar); at (4)
/k/ (dorso-velar) (and though /k/ occurs before /w/, we analyze the sequence
as a consonant cluster rather than as a labialized unit phoneme); and finally at
(5) /?/ (laryngeal). The rank-order is /? p t k & p™/.

Matching with stop consonants is triple for the fricative-obstruent series;
double for both the nasal and glide series; single for both the lateral and flap
series.

The fricative-obstruent /v/ matches at 1 (bilabial), with allophone fricative
[8] more recurrent than allophone stop [b]—the latter after homorganic nasal;
/8/ matching at (2) and /h/ matching at (5) are fricatives (and since additional
fricative-obstruents at (2) and (4) occur only in Spanish loans, they are not
included in our matching score). The rank-order is /s v h/.

Nasal /m/ matches at (1); but /n/ matches phonetically at (2), and (4),
since the allophones of /n/ are [n] and [p]. The matching score is given as ‘2 &= 1’
(= double phonemic matching plus-or-minus one allophonic extension). The
rank-order of the two phonemes is /m n/.

Glide /w/ matches at (1), /y/ at (3). The rank-order is /w y/.

Lateral /1/ matches approximately at (2), as does flap /r/. Both the lateral
and flap (in that order) fall in the fourth quartile of rank-orders for all phonemes.

The vowel inventory is typologized as triple level 2(FB) over N—as /i e/ for
front vowels and /o u/ for back vowels, with high-mid tongue-height contrasts
in each pair; and a third tongue height contrast distinguishes low /a/ which is
neutral (N) in respect to (F-B) contrasts. Long vowels are phonemicized as
clusters of two identical vowels; SGC of alternating stress is combinable with

vowels.
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The short vowels /a i ¢/ fall in the first, and /o u/ in the second quartile of
rank-orders for all phonemes; all long vowels fall in the fourth quartile.

HuicuoL

Of the half dozen Huichol stops, two pairs occur with the first distinguished

from the second in each pair by simultaneous or off-glide component:
(2) and (2%): /t/ (apical) and /e/ (apical, with very lenis stop—only approxi-
mating tight-contact—followed by loose-contact fricative off-glide);
(4) and (4°): /k/ (dorso-velar) and k™ (the same position, but with component
of simultaneous labialization). And two stops occur at (1) and (5)—/p/ (bilabial)
and /?/ (laryngeal), respectively. The rank-order is /t k ? ¢ p kv/.

Matching with stop consonants is double for two series (fricative and nasal),
and single for two series (glide and flap).

The loose-contact fricative /§/ has an allophonic range from [z] (retracted
apical) to [§] (laminal), and hence is only partially matched with stop consonant
at (2%); the almost open-contact fricative /h/ matches at (5). The rank-order is
/8h/.

Nasal consonants match stop consonants at (1) and at (2): /m n/. The rank-
order is /m n/.

The glide /w/, whether in almost open-contact allophone [w] or in loose-
contact fricative allophone [8], fully matches stop at position (1); the glide /y/
is partially matched with fricative /§/ (see above), but unmatched with stop
consonant.

The flap /r/ at (2), being retroflex, is only partially matched with the non-
retroflex apical stop at (2). This flap falls in the second: quartile of rank-orders
for all phonemes.

The Huichol and Cora (g.».) vowel inventories are both typologized as dual
level 2(FB) + Be. This type is the inverse of the Papago type (¢.v.), since the
asymmetrical high vowel is rounded back (B°) in Co-Hu but unrounded front
(F) in Papago. In addition to the Co-Hu rounded back (B°) /u/ at one tongue
height (high)—there are four vowels that show contrasts at two tongue heights:
front (F) /i e/ and central to unrounded.back (B) /i a/. SGC combinable with
vowels are length and stress.

The vowels /aie/ (in that order) fall in the first, and /i u/ in the second
quartile of rank-orders for all phonemes; all long vowels fall in the fourth quartile.

Cora

(5;1‘118 six linear distinctions among Cora stops are at (1), (2), (24), (3), (4), and
Three stops are combinable with an SGC of labialization which yields a

labialized series of three stops beside the six plain stops; the two series are

matched in the following paired positions (with superseript in 1°, 3°, 4° for

positions 1, 3, 4 respectively, plus labialization SGC):

(1) and (1°) /p p*/ (bilabial);

(3) and (3°) /& &%/ (lamino-alveolar);
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(4) and (4°) /k k"/ (dorso-velar).

Three other stops—never combined with SGC of labialization—are produced at
(2) and (21): /t ¢/ (both apieal, the first without, the second with loose-contact
fricative off-glide); and at (5): /?/ (laryngeal). The rank-order is />t ke &, p
and k¥, p7 6v/.

Nasal and fricative series triply match the stop consonants in each series; the
glide series doubly matches the stop consonants; the lateral series matches a stop
consonant position fully, the flap series does so partially.

Nasal /m/ matches at (1), and is combinable with the SGC of labialization
which permits matching of /m™/ at (1°); /n/ at (2) is never combined with the
SGC of labialization. The rank-order is /n m m"/.

Fricative voiced /v/ fully matches at (1), assuming /v/ to be bilabial; so also,
voiceless /s/ matches at (21), /h/ at (5). The rank-order is /h s v/.

Glide /w/ matches at (1°), without the usual trace of convergence in systems
with (1) but not (1°); /y/ matches at (3). Both appear in the fourth quartile of
rank-orders for all phonemes.

Lateral /1/ matches fully at (2); but flap /r/, being retroflex, is only partially
matched at (2).

The vowel inventory is typologized as dual level 2(FB) 4 B°—as three vowels
at a higher tongue height, /i i u/, and two at a lower tongue height, /e a/; but
full symmetry nevertheless obtains for the four vowels which are distinguished
both by contrastive tongue heights and contrastive frontness /i e/ and backness
/ia/. However, /u/ is contrastive only by virtue of being back rounded (B?)
rather than back unrounded (B) at high tongue height. Vowels are combinable
with S8GC of stress; long vowels are phonemicized as clusters of identical vowels.

The vowels /aiue/ (in that order) fall in the first, and /i/ in the second
quartile of rank-orders for all phonemes; all long vowels appear in the fourth
quartile.

TARAHUMARA

Half of the oral stops in Tarahumara are combinable with an SGC of voicing;

the uncombined or voiceless series then matches the voiced series at:

(1) /p b/ (bilabial);

(4) /k g/ (dorso-velar). :

Half of the oral stops also appear uncombined with SGC of voicing, as does the
glottal stop; the majority of all stops, therefore, appear only as voiceless stops:
at (2) /t/ (apical), at (2+) /¢/ (apical with fricative off-glide), and at (5) /?/
(laryngeal). The rank-order is /k ?, ¢ and s, b, t and g, p/.

The nasal and fricative series certainly match the stop consonants at two
positions in each series, and the glide series probably so also; the lateral and
flap series match at one position each.

Nasal /m/ matches at (1), /n/ at (2). The rank-order is /m n/.

Fricative /s/ matches at (21), /h/ at (5).

Glide /w/ matches fully at (1), but /y/ matches only partially at (3), and
then only if the allophonic range of /¢/ extends from tongue-tip (2+) to tongue-
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blade (3), as the orthography of our source suggests it might. The rank-order is
/wy/.

Both lateral /1/ and flap /r/ match at (2); the latter includes single flap and
multiple flap (trill) allophones. Flap /r/ falls in the first quartile of rank-orders
for all phonemes, while the lateral does not turn up in our frequency sample.

The vowel inventory is phonemicized as triple level 2(FB) over N—as vowels
contrasting at two tongue heights (high and mid) for front /i e/ and back /o u/,
and with /a/ at low tongue height. Long vowels are phonemicized by cluster
solution; SGC of stress is combinable with vowels,

The vowels /a ie o/ (in that order) appear in the first quartile of rank-orders
for all phonemes; /u/ appears in the second quartile; and long vowels are found
either in the fourth quartile or do not turn up in our frequency sample.

Paraco

There are five fortis stops in Papago (always voiceless), and five lenis stops
(sometimes voiced but more often voiceless); when voiceless, lenis stops are
distinguished from oral fortis stops either by a lack of pre-aspiration (medially)
or by a somewhat less intense articulation (initially). If the fortis set is taken as
the set of plain stops, combinable with an SGC of lenition, then the fortis stop
in position (5) (the glottal stop /?/) is unmatched by a lenis stop; conversely,
if the lenis set is taken as the set to be combined with an SGC of fortisness,
then the lenis stop in position (2) (/d/ always apico-alveolar and in addition
retroflexed in some idiolects) is unmatched by a fortis stop. Fortis and lenis
stops do match at:

(1): bilabial /p b/;

(2): apico-dental /t d/;

(3): lamino-alveolar /& 2/

(4): dorso-velar /k g/.

The rank-order for all stops is /?gkédtpidhby.

The matching of stops with nasal series is triple, but double for fricative and
glide series, and single for the lateral-flap series. The last is unique as a series
in UA, which often distinguishes between lateral series and flap series. For Papago
proper, the lateral is articulated with & single flap—but in a distant dialect
(Pima Bajo) the corresponding morphemes show this phoneme to be a multiple
flap /r/ without lateralization.

The phonemic orthography shows that nasal consonants match stop consonants
n three positions: /m/ at (1), /n/ at (2), and /n¥/ at (3). The allophones of
/n/ are not only [n] (in most environments, including /n/ in cluster before /s/),
but also [n] in clusters before stops and fricatives at (2). Even though these
allophonic positions are adjacent, rather than non-adjacent as for nasals in
Nahuatl (see above), we recognize the allophonic complication by giving the
score of matching between stops and nasals in Papago as ‘3 + 1’ (= triple
phonemic matching plus-or-minus one allophonic extension). Rank-order is
/m, n and nv/.

Clear cut matching between stop consonants and fricative consonants obtains
for the almost open-contact /b/ at (5). The matching between /8 8/ and stops
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may be stated as /s/ at (2), and /s/ unmatched. S'ince‘ /8/ 1s more retracted
than /d/, and is extremely retroflexed (Whﬂ&:ﬁ /d/ is shghtly‘ retroflex and 50
only in some idiolects), we conclude that /s/ is unmatched with stops (and in-
deed with other consonants). Rank-order is /h, s and s/. .

Glide consonants match at (1) for /w/, at (3) for /y/. The rank-ordt?r is /wy/.

The lateral-flap /1/ matches stops at 2, and falls in the fourth quartile of rank-

rders for all phonemes.

i (}I“ehe vowel I:i'nvcntory is typologized as dual level I + 2(BB°)—3:S vowels
contrasting at two tongue heights with one front vowel at one tongue height only,
namely high /i/; in addition, back unrounded (B) and back rounc.led (B°) con-
trast at each of the two tongue heights—two high back vowels /1 u/ z.md two
low back vowels /a o/ (with /a/ somewhat lower than /o/, and with /i/ some-
what more central than /u/). SGC combinable with vowels are length, stress,
and a length-stress component. \

The vowels /a i/ fall in the first and /o i u/ in the second qua,rtllej of lrank-
orders for all phonemes; long vowels fall in the third and fourth quartiles in the

order /aa, it and uu, oo, ii/.

1.2. In grouping languages by phonological criteria, we begin .wit-h the pho-
nemie inventory of the parent language, as though it were another sister language,
and group the daughter languages in reference to it.

PROTO UA STOP CONSONANTS

Six linear distinetions among stops were produced at the following four posi-
tions:

(1): hilabial */p/; ; ] ) iy 1
(2) and (2%): apico-alveolar */t ¢/, respectively, the latter with fricative off-

lide; . j W :
l?4) and 4°): dorso-velar */k k¥/, and the latter with labialization component;
(5): laryngeal */?/. : : .

More than half of the sister languages in the sample summz_mzed in 1.1 al‘so
appear to have stops in a single series (without SG_C.). These include boi.;h (/i.i,-
huilla and Luisefio, as representatives of the traditional ‘Southern Ca‘hforma
sub-branch of Shoshonean’;* Hopi, as the only exemplar of the' so-called ‘Pueblo
sub-branch of Shoshonean’; Comanche, Mono and Southern Paiute as I'epl‘eslent-a-
tives of the traditional ‘Plateau sub-branch of Shoshonean’;5 Cora and H}mchol,
and Yaqui-Mayo, as representatives of the traditional ‘Sonoran branch’;é and

4 Some half dozen languages are usually aseribed to this branch (names. comnnected by
hyphens here are taken to be different dial?cts of the same ]anguage? :.].., Lulseuo-éPsumr‘nfst—
Rineén-Pala-Temecula)-Juanefio; 2, Cahuilla; 8, Cupeno; 4, Gabrielino-Fernandeiio; 5,
belbrﬁ:iudiug besides 1, Mono & Northern Paiute = Bannock; 2, Shoshone-Panamil‘nt =
Comanche; 3, Southem’Pa.iute + Ute =+ Chemehuevi—Kawai_is:u. (= indicates t.ra,dltlona]
groupings which assert, without citing evidence, that some Pohtlcally separate tz:xbea speak
mutually intelligible dialects. Our evidence from phonemic inventories and tht? 1.1ke reveals
important differences—e,g, Mono without SGC b__ut Ban.nock with SGC of '\:01(:1ng.)

s Proposed by Buschman and Brinton as coordinate with the ‘Shoshonean’ sub-branches

ir




24 COMPARATIVE GRAMMAR OF UTO-AZTECAN: I (PHONOLOGY)

Nahuatl (Milpa Alta) as representative of both Nahuat and Nahuatl languages
in what we term the ‘Aztec branch’’”

None of the languages listed above have fewer than six stops. This minimum
appears identically distributed in two daughter languages (Huichol and Coman-
che) and in the reconstructed parent (Proto UA). Six linear distinctions among
stops are also found in Yaqui-Mayo, but at five rather than at four ar-
ticulatory positions, a consequence of the fact that only one pair of stops
appears with componential distinction at the same position /p p¥/; the rest
of the stops are produced at different positions. Though the total number of
linear distinctions among stops is the same, the component of labialization ap-
pears in different positions with the consequence that (1°) contrasts with (1)
in Yaqui-Mayo, but (4°) contrasts with (4) in Huichol, Comanche and Proto
UA. In rank-order, /k*/ is least frequent among the Huichol and Comanche
stops, and /p¥/ least so among the Yaqui-Mayo stops.

Some other UA languages, not included in our 1.1 sample, also appear to
have six stops. Pochutla, divergent member of the traditional Aztee branch,
has six stops at four articulatory positions, differing from Comanche-Huichol-
Proto UA in having /¢/ as an additional stop at (3), and in lacking laryngeal
at (5). The so-called ‘saltillo’ of Nahuatl is explicitly said to be absent in Pochutla,
and so does not appear in the transcription either as /?/ or as /h/.

Hopi is like Proto UA in its distribution of six linear distinetions among stops—
at (1), (5), (2 2t) and (4 4°); but Hopi introduces an additional positional dis-
tinction—at (4) for /q/—making a total of seven stops in single series. The
same additional distinction and the same inventory total for stops appear in
both Cahuilla and Luisefio which, however, produce their affricate stops with
tongue-blade (3) rather than with tongue-tip (2+). In rank-order, /q/ is rela-
tively infrequent among the stops of all three languages; the affricate stops are

to the north, and the ‘Aztec’ sub-branches to the south, the ‘Sonoran’ branch has been
stigmatized until recently as a linguistically meaningless group of geographically inter-
mediate languages; very recently lexicostatistic computation has revealed one kind of
information which suggests the possibility of finding other evidence which might permit a
regrouping of the fragmented branches into one attested ‘Sonoran branch’ with three sub-
branches:

1, ‘Piman-Tepehuan sub-branch of Sonoran’ extending from Arizona to central Mexico;
2, ‘Tarahumaran-Cahitan (or Taracahitan) sub-branch of Sonoran’ extending westward
from the Tarahumara in Chihuahua, east of the Sierra Madre, to the Yaqui and the Mayo
(on rivers of the same names) in Sonora;

3, ‘Cora-Huichol sub-branch of Sonoran’ centering in the mountains of Nayarit (with
modern Huichol spoken east of the present-day Cora) between the preceding sub-branch
of Sonoran (Tarahumaran-Cahitan) and the Aztee sub-branches to the south. Indeed, it
has been suggested by Whorf that the relationship with the latter is closer than with other
Sonoran sub-branches. If Cora-Huichol were merged in the Aztec branch, an Aztecoidan
sub-family would emerge.

7 Instead of the proposed ‘Nahuatlan branch’ which is confusing since it includes in the
cover-term the distinguishing -tl suffix, but also means to classify under it the kinds of
languages which employ the suffix -t corresponding to -tl. Our term ‘Aztec branch’ covers
the divergent Pochutla of Oaxaeca, as well as the Nahuatl and Nahuat languages—but this
is merely a matter of labeling and does not bear on the merits of this traditional branch.

- I*. . .

z
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consistently in the rank before the last; and Hopi and Luisefio (but not Cahuilla)
chare almost the same relative order for the four highest ranks.

Southern Paiute and Mono and Nahuatl are like Proto UA in their distribu-
tion of six linear distinetions among stops—at (1), (5), (2 2*), and (4 4°). But
each of these languages adds two additional linear distinctions—at (3) and at
(4) in Southern Paiute; at (4 4°) in Monoj; at (3 3*) in Nahuatl. In rank-order,
the affricates are lowest in Southern Paiute and Nahuatl, and lowest but for
one order, that of labialized stops (4° 4°), in Mono.

This concludes our sample of languages whose stops occur in single series,
strictly speaking. Grouping these languages—but only in respect to the total
number and the distribution of linear distinctions among stops—brings together
the following: ‘

Huichol and Comanche (both identical with Proto UA), and Yaqui-Mayo and
Pochutla—six stops each;

Hopi and Cahuilla and Luiseio—seven stops each;

Southern Paiute and Mono and Nahuatl—eight stops each.

For Nahuatl, the score of eight stops is obtained from the phonemicization of
the Milpa Alta dialect which includes /?/ but lacks /h/; in the Tetelcingo dialect
of Nahuatl, the phonemicization gives /h/ but not iy Thfase‘ are not really
alternative phonemicizations, but rather alternative transcriptions of the so-
called ‘saltillo’ deseribed for Nahuatl in 1.1. .

Cora and one of the Aztec languages (Zacapoaxtla) might also or alpernatwe:-ly
be said to be without SGC; but only the latter includes stops i.n a single series
while stops in Cora appear in two series, according to. the criterion that one
particular component (as voicing in Zacapoaxtla) which generate'.s only one
additional unit phoneme is not an SGC, while any compo_nent copnbnmble W_lth
three plain stops, for example (as labialization in Cora), is a Series Generating

mponent.
COThl::a seven stops of the Zacapoaxtla are /p/ at (1), /t ¢/ at (2 2V), /&/ at (3),
/k k¥/ at (4 4°)—but, at (4) also, /g/ is distinguished from /k/ by the componen_t
of voicing—hence three linear distinctions are made at the dorso-alveolar posi-
tion, (4) and (4°) and (4): /k k™ g/. : .

In the case of Cora, a clear alternative appears: to list six uncombined stops

() @)1 (2H) (BYHRA) i (5)

PR e N o
and say that exactly half—those at (1) (3) (4)—are combinable with a labializa-
tion SGC, thereby generating a labialized series /p™ 6% kv/; or else‘ to arrange the
labialized stops in a single series with the others, thereby maximizing the numl.)er
of pairs at same position—namely at 1 1°), (2 2+), (3 3°) and (4 4°), beside

ired /?/ at (5).
ullE::qua,;eé of c(rui' sample in 1.1 in which plain stops are generally combir%able
with SGC are Papago, Tarahumara, Tiibatulabal® and Bannock (alternatively

s Pitbatulabal is the only exemplar of the traditional ‘Kern River sub-branch of Sho-
shonean’, just as Hopi is the only exemplar of the ‘Pueblo sub-branch of Shoshonean’.
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also, Cora); and of languages beyond this sample, Shoshone (dialect at Owyhee,
Nevada), Kawaiisu, and some Aztec languages, as Pipil and Mecayapan.

Specifically, one SGC is PRE-NASALIZATION (homorganic nasal, with stop re-
lease, as a unit phoneme) which is described as an environmental allophone of
medial stops in Pochutla, but as attested for phonemic contrast in the same
environment in Tubatulabal and Shoshone. Another SGC is either ForTISNESS
or LENITION (depending on which series is taken as having plain or uncombined
stops) in Papago. For Kawaiisu, Tarahumara, Bannock and the Aztec languages
listed above, and including Tiibatulabal for a second time, the SGC is vorciNg,
and (alternatively) for Cora it is LABIALIZATION. The fact that some other
languages with single series of stops permit consonant clusters which might be
rephonemicized as unit phonemes with SGC—e.g. Southern Paiute, Mono,
Hopi, and Comanche—has something to do with the patterning of consonant
clusters and, therefore, takes this single vs. multiple series distinction—with and
without SGC—beyond the exclusive concern of stops and into the wider problem
of INTERPHONEMIC SPECIFICATION, to which we turn in Chapter 3.

One interesting consequence of SGC formation of more than one series of
stops is that the number of stop matchings with consonants in other series is
not thereby increased. This means that the number of linear distinctions made
in languages with SGC can be stated irrespective of the number of additional
unit phonemes produced by SGC; the range of additional phonemes is, however,
given for each group in the integrated groupings of languages below.

In order to include in integrated groupings the kinds of languages whose stops
are in single series (without SGC), as well as those whose stops fall in more than
one series (with SGC), we set up formulae for linear types. In the formula for
each linear type, the first digit specifies the number of distinctions made in the
plain or uncombined series; these are called LINEAR DISTINCTIONS because they
summarize, by a single number, the sum of distinctions listed in the plain series
line—both those at same positions made by addition of component, as (4 4°)
for /k k™/, as well as those of the /p t k/ kind, ploduced at different articulatory
positions.

After the first digit giving the sum of linear distinctions, the languages without
SGC are specified as ‘—SGC’ (that is, ‘minus series generating component’),
If Cora is analyzed as distinguishing stops without SGC, its linear type is 9—SGC.
See above, where the nine Cora stops are given in single series: /p p™ t ¢ & &v
k k™ ?/ (but as one of two possible alternative analyses).

After the first digit giving the number of linear distinctions, languages with
SGC are specified as ‘+SGC’ (that is, ‘plus series generating component’).
If Cora is analyzed as distinguishing stops by combination with SGC, its linear
* type is 6-+8SGC:3, with the digit after SGC indicating the number of additional
unit phonemes generated—namely, three—by combining the SGC of labializa-
tion with plain stops at three articulatory positions. And in general, the number
of different positions at which SGC is combined equals the number of unit
phonemes to be counted in addition to those distinguished by linear distinctions.
The total number of stops in languages with SGC is then the sum of the numbers
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before and after ‘+-SGC:’—six plus three or nine stops in the case of Cora.
This score is obtained when Cora stops are alternatively analyzed as falling in
two series: /p t ¢ & k ?/

o ¢ kv /; both this analysis and its alternative may
now be suceinetly expressed in formula: the linear type of Cora is either 9 —SGC
or 64SGC:3.

The order followed in listing linear types begins with stop systems making the
fewest number of linear distinctions, which is five rather than six, though six is
the minimum number of stops for the whole of any stop inventory in Uto-
Aztecan languages. The inventory number of stops is the same as the number of
linear distinctions in languages without SGC, but is greater than the number of
linear distinctions in languages with SGC. It is interesting to note that linear
types with the fewest linear distinctions appear only with SGC; never without
SGC. Examples of both possibilities are always found in the middle ranges: the
same number of linear distinctions are exemplified by some languages with SGC
and by other languages without SGC. For linear types with the highest number
of linear distinctions, the inverse of the fewest holds: the linear type 8 —SGC
lacks any parallel instance of 8+SGC. Languages with the maximum number
of linear distinetions never appear with SGC.

Exemplars of the linear range type 5+8SGC:2...5 are Tarahumara and
Papago. The digits after ‘5+SGC:’ in this formula (‘2. ..5%) give the minimax
range of additional unit phonemes generated by SGC. The minimum is two.
There are two additional unit phonemes in the voiced series of Tarahumara,
/b g/; so, the linear type of Tarahumara may be stated, without indication of
range for the integrated type, as 5+SGC:2 (with the inventory number of stops
being seven, five in the voiceless series, two in the voiced series). The maximum
number of additional phonemes generated by SGC is five. There are five ad-
ditional unit phonemes in the lenis series of Papago, /b d d 7 g/; so, the linear
type may be stated exclusively for Papago as 5+SGC:5 (Wlth the inventory
number of stops being ten, five in the fortis series, and five also in the lenis series,
but with an asymmetry in matching, already noted in 1.1).

Exemplars of linear type 6 —SGC may be integrated with the closely similar
linear range type 6+SGC:3 ... 10, bringing together single series languages—
Proto-UA, Huichol, Comanche, Yaqui-Mayo, Pochutla—with Pipil (64SGC:4)
and with both Kawaiisu and Shoshone (6-4+SGC:5), though the SGC is for
voicing in Kawaiisu, and for prenasalization in Shoshone; and also with Tiiba-
tulabal (64SGC:5+5) for which the inventory number of stops is sixteen, six
in the voiceless series and, additionally, five in the voiced series plus five in the
prenasalized-voiced series. As already mentioned in different contexts, an alterna-
tive analysis permits the inclusion of Cora here, as linear type 64+5SGC:3—and
this is the analysis which is arrived at when our criteria are followed.

Exemplars of linear type 7—SGC, may be integrated with the similar linear
range type 7-+-8GC:4 ...5, bringing together single series languages—Hopi,
Cahuilla, Luisefio, and Zacapoaxtla, Tetelcingo—with Mecayapan (7+SGC:4)
and Bannock (7-+-5GC:5).
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For linear type 8—SGC (not to mention again the alternative linear type
9—SGC for Cora), there is a complete lack of a parallel 8--SGC type: the three
exemplars of the 8 —SGC linear type are Mono, Southern Paiute and Nahuatl.

The rank-orders of inventory stops in languages represented by the linear
range types 54+8GC:2...5, 648GC:3...10, and 74+SGC:4...5 have
more than one interest. First, they show that in Papago, where the question of
which series (lenis or fortis) is the plain or uncombined series and which is com-
bined with SGC (of fortisness or lenition), greater frequency does not favor one
series or the other; the rank-order alternates on the whole between the two
series: the most frequent stop is fortis /?/, the next in frequency is lenis /g/,
the next pair are fortis /k ¢/, the next is lenis /d/, the next pair are fortis /t p/,
followed by lenis /7 d b/. Second—and in contrast to this—the rank-orders show
that in general the stops with SGC are less frequent than the plain stops (without
SGC)—in languages where it is possible to say unambiguously which series is
plain or uncombined, and which series of stops is generated by SGC. Thus,
stops with SGC ftrail after all plain stops in the rank-orders of Mecaya-
pan Nahuat, Tarahumara, Tiibatulabal and Cora (typologized as 6-+SGC:3).
Or stops with SGC are found lower in rank-order than the plain stop at the same
linear distinction point: for example, rank-order of /k/ is higher than that of
/g/, and /k™/ is higher than that of /g¥/ in Pipil and Bannock.

The preceding review shows that the UA range in linear distinctions among
stops extends from five to eight—some with and some without SGC. When
daughter languages are grouped according to the number of linear distinctions
among their stop consonants (SGC), the groupings are remarkable chiefly
for the fact that in general, they correlate neither with the three traditional
branches of UA nor with the traditional sub-branches (see fn. 4 to 8, inclusive).
This may be more clearly realized if we list the linear types under the traditional
orachiating scheme for UA.

The Shoshonean branch is represented by the following linear types: 6 —SGC
(Comanche); 64+SGC:5 (Kawaiisu, Shoshone); 6+8SGC:5+5 (Tibatulabal);
7—SGC (Hopi, Cahuilla, Luisefio); 74+SGC:5 (Bannock); 8 —SGC (Southern
Paiute, Mono). Indeed, the whole spread or range of linear types for the entire
family is almost covered by languages in the Plateau sub-branch—all except
the minimum (5-+SGC) linear type in UA—from the 6—SGC type of Comanche
to the same number of linear distinctions (but with SGC) of Shoshone and
Kawaiisu, to seven linear distinctions of the Bannock type (with SGC), to eight
linear distinctions of the Southern Paiute and Mono type (without SGC). The
linear types do not correlate well with Shoshonean as a major branch of UA;
but if their diversity were to be taken as a counter-example to this traditional
major branch, then similar diversity would likewise have to be taken as a counter-
example to recognizing one of the sub-branches (Plateau). In Platean (Numie),
Southern California, Hopi, and Tiibatulabal—and similar groups to the south—
structural diversity is found whenever there are several languages in one sub-
branch. Not much can be adduced by comparison to argue for the homogeneity
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of a group having a membership of one language, as Hopi and as Tiibatulabal.
The latter makes six linear distinctions (but adds unique elaboration with
SGC:54-5); the Hopi sub-branch and the Southern California sub-branch share
one linear type (7—SGC).

The traditional Sonoran branch is represented by the following linear types:
5+SGC:2 (Tarahumara); 5+SGC:5 (Papago); 6—SGC (Huichol, Yaqui-
Mayo); 6+SGC:3 (Cora). The restricted range of linear types above—essentially
5+8GC or 648GC—is remarkable, and also the fact that fewer than Proto
UA linear distinctions—five rather than six—have a unique oceurrence in two
Sonoran languages. But diversity is not lacking. Thus, one sub-branch (Tara-
humaran-Cahitan) is represented by two linear types (5-+SGC:2 for Tara-
humara and 6—SGC for Yaqui-Mayo). Another sub-branch (Cora-Huichol) is
likewise represented by two different but similar linear types (6 —SGC for Huichol,
but 64-SGC:3 for Cora). The third sub-branch (Pima-Tepehuan) is consistent
in showing fewer linear distinctions than Proto UA—for example, five in Papago
(included in our sample) and four in Tepecano, /p t k ?/, with the Papago /¢&/
corresponding to Tepecano /t/ (both < *t, as shown in 2.2, below). However,
this minimum of linear distinctions among stops—fewer than for Proto UA
with its 6—SGC type—is not restricted to Papago and its close relatives in
Piman-Tepehuan, it is also found in another sub-branch—Tarahumaran-
Cahitan. Yet there is a curious difference between the Papago and Tarahumara
coincidence in reduction of linear distinctions to five. The Tarahumara reduc-
tion is an instance of merger (Proto UA */k™ w/ > /w/); the Papago reduction
is a consequence of replacement without split or merger (Proto UA *k > /b/),
thereby serving as one of the points for the lenis-fortis contrast in Papago: /p b/
ete. In an important sense, the 8GC of fortisness (or, alternatively, of lenition)
in Papago is only a synchronic SGC—not a diachronic doubling of a single stop
series by SGC combinability with plain stops. But reflexes of Proto UA stops
in the Papago lenis series are restricted to the case of /b/ < *kv. That is to say,
Papago lenis stops descend from Proto UA stops only in the single instance
cited; in all other instances, Papago stops in the lenis series are derived from the
glide series or the lateral series of Proto UA (cp. 2.2, below). In the other daughter
languages with SGC, however, both members of a reflected pair (=SGC) are
descended from a Proto UA stop; accordingly, for all such languages, SGC is
not only synchronically stateable, but diachronically traceable as an elaboration
of an earlier stop system without SGC.

The traditional Aztec branch is represented by the linear types: 6—SGC
(Pochutla); 64+SGC:4 (Pipil); 7—SGC (Nahuatl dialects of Teteleingo and
Matlapa, and Zacapoaxtla); 7+SGC:4 (Mecayapan); 8—SGC (Nahuatl
dialect of Milpa Alta). The difference in linear type among Nahuat! dialects—
either 7 or 8 —SGC—is trivial, since it is a consequence of different ways of
transcribing the laryngeal ‘saltillo’ (ep. Nahuatl, 1.1). Differences in linear type
among Nahuat languages range from 6+SGC:4 to 74SGC:4. Pochutla, like
Nahuatl, is without SGC, but there are fewer linear distinctions among gtops in
Pochutla than in Nahuatl.
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In the phonemicizations of the score or more of languages available for this
study. vorciNGg and PRENASALIZATION and LABIALIZATION, a8 well a8 FORTISNESS
or L:Ej\'ITION are taken to be SGC only when generally combinable with plain
stops; plain stops are identified, in circular fashion, as stops unc.()mbmed
with SGC. Though an occasional component combines with a single continuant—
a consonant in some other series than the stop series—and thereby produces
another unit phoneme (as voiciNG combined with /s/ producing /z/ in Kawaiisu;
or as LABIALIZATION combined with /m/ producing /m*/ in Cora), such a
component, though combinable with a given plain continuant, would not gen-
erate another series—but only one more unit phoneme—unless the SGC in
combination appeared at multiple linear distinction points. But increase in
the sum of unit phonemes by componential combination is rarely found in the
continuant series of the UA daughter languages.

PROTO UA CONTINUANT CONSONANTS

In Proto UA, the linear distinctions for each series of continuants appeared at:

(1), (2), (4) for nasals */m n p/;

(1), ), (8) for glides */w r y/;

(2+), (5) for fricatives */s h/;

(2) for lateral */1/. '

For purposes of matching stops with continuants, it does not in general matter
whether or not the stops are combinable with SGC. The linear type formula
specifies the sum of linear distinctions among the plain series of stops as its first
item of information. For Proto UA, the formula for linear type—6—SGC—
indicates that a total of six linear distinctions occurred among stops (without
SGC: hence a total of six stops); by comparing these with the linear distinetions
among consonants in the nasal series (N for ‘nasal’), we see that the two
series match at three linear distinction points—at (1) */p m/, at (2) */t n/,
and at (4) */k n/. The score so far is that of a half dozen stops matching
three nasals (in formula, 6 —SGC matching *N). By comparing the linear dis-
tinctions among consonants in the fricative series (F for ‘fricative’) vifith
those among stops, we see that these two series match at two linear distine-
tion points—at (2+) */c s/ and at (5) */? h/. The stop and glide series (G for
‘glide’) also match at two linear distinction points, though at different points—
at (1) */p w/ and at (2) */t r/. And in addition */y/ is unmatched in the stop
series—glide */y/ at (3) but no stop at (3)—as is shown m formula by s‘ub-
script number after G. In formula, *G, then means that there are three glides
of which two, */w r/, match at the linear distinction points at which stops oceur,
while one, */y/, does not. Such matching is, in effect, a measure of linear distinc-
tion symmetry for a given language. The matching may be lacking a:t one point,
as for */y/ above; or there may be only one consonant in a given series to mateh
with a stop, as at (2) for */t 1/ in the lateral series of Proto UA (but in Cahuilla
there are two phonemes in the lateral series, /11/); or the matching may be at
two points, as for fricatives and glides, shown in f01_'mUIa by superscript number
before parentheses—2(F'G,); or it may be at three points, as for nagals (see above).
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The total score for all Proto UA consonants is then given in the following for-
mula: 6—SGC matching *N2(FG,) L. From this formula the sum of unit con-
sonant phonemes can be seen by inspection to be 15 by adding 6 stops and 3
nasals and 2 fricatives and 2 matching glides and 1 non-matching glide and 1
lateral.

A review follows of the diversity range in UA of five continuant series—N,
F, G, and L already noted, and also R for both single ‘flap 1’ and multiple flap or
‘trill r’. This single or multiple flap R is distinguished, as a tight contact continu-
ant, from glide */r/; the latter, like other continuants in the glide series, ranges
from near open contact to loose contact.

Non-matching between a continuant series and a stop series, and non-ocecur-
rence of a continuant series as such are importantly different. Three of the five
continuant series—N, F, and G—occur in all the languages. Either L or R—or
both—may be non-occurring; or both may occur in the same language.

Continuants in Mono, Kawaiisu, and Bannock are restricted to three series
(N, F and G), since neither the L series nor the R series occurs in these three
languages.

Conversely, both the L series and the R series are represented in Tarahumara,
Yaqui-Mayo, Cora, and also in one of the traditional Shoshonean languages
(Luisefio). Hence, the maximum total of five series occur in these four languages.

In Southern Paiute, Comanche, Shoshone (and in the three languages men-
tioned which lack both L and R), the L series is non-oceurring. This non-oc-
currence of L is therefore a characterizing feature of the northern or Plateau
languages, as opposed to the other sub-branches of Shoshonean (Hopi, Tiibatula-
bal, and Southern California) in which the L series is found. But the non-oc-
currence of L is not exclusive to- the northern languages; the L series is also non-
oceurring in Huichol, while between L and R only one series can be counted in
Papago. But the classification of this series—IL or R—is indeterminate, since
the lateralized flap in Papago represents a phonetic convergence of the criteria
which serve to distinguish the flap R series from the lateral L in the other lan-
guages.

The R series is non-occurring not only in the three languages mentioned
which lack both R and L, but is also non-occurring in the majority of daughter
languages and in Proto UA where* /r/ is reconstructed as a glide (G series);
The maximum number of continuant series remaining, therefore, is four (N, F,
G, L). The R series is non-occurring in Hopi—Hopi /r/ belongs to the G series;
in Tiibatulabal; and in most but not all of the languages in the Plateau sub-
branch of Shoshonean. So also, for the Southern California sub-branch, R is
non-occurring in Cahuilla (but found in Luisefio). And the non-occurrence
of the R series is a characterizing feature for the traditional Aztec branch of UA.
Among the Aztec languages, all show non-oceurrence of R—all dialects of Na-
huatl, as Milpa Alta, Tetelcingo, Mitlapa; Pipil, Mecayapan, Zacapoaxtla;
even Pochutla,

Conversely, the R series is taken to be a characterizing feature of the tradi-
tional Sonoran branch as a whole, since R is (without real exception) represented
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in all Sonoran languages: in Cora, Huichol, Tarahumara, Yaqui-Mayo and—
unambiguously—in the Pima Bajo dialect of Papago.

In matching between any continuant series and stops, the density of matching
closely approximates the density of linear distinctions in any one continuant
series, since there are only a few instances of non-matched continuants. The
non-matched /y/ at (3)—without stop at (3)—has already been noted for Proto
UA, and is found similarly in Comanche and Huichol. Other sporadic instances of
non-matehing are a third fricative in Papago (two others do match) and in some
Aztec languages (Pipil, Zacapoaxtla, Tetelcingo-Matlapa, where the so-called
tsaltillo’ is transeribed as /h/ rather than as /?/); and a fourth nasal in Tibatula-
bal (three others do match).

The density range of continuants in any given series extends from six nasals,
and from four or five fricatives to a minimum of two in each series; so also, it
extends from three glides to one; and again, from two L and only one R to non-
oceurrence of L or R—as follows:
¢F for Cahuilla and Luisefio;
41T for Southern Paiute;
5N for Hopi;
4N for Luisefio and Southern Paiute;
851N for Papago;
3G for Hopi and Proto UA;
3T for Mecayapan, Cora, Yaqui-Mayo, Comanche, Tiibatulabal;
8N for Cahuilla, Bannock, Tiibatulabal, and Proto UA.

Double matching for most other continuants: all 2N, and all 2F, and most %G,
but not most 2L (Cahuilla alone);
Single matching for all R, most L, but not most G (onIy Bannock and Huichol).

A measure of symmetry in matching is obtained when two or more different
continuant series match the linear distinctions of stops the same number of times,
though not necessarily at the identical points in the linear distinctions.

By this measure the following languages are exceptionally symmetrical, since
these show three (rather than the average of two) different continuant series—
inclosed by parentheses in the formula—to be matching linear distinctions of
stops the number of times specified by superseript number before the paren-
theses. In all the examples which follow, the superseript number before the pa-
rentheses happens to be two, that is 2( ), with the same three series specified
within each parentheses, namely NFG. But for some languages there is an
allophonic extension of the two matching nasals /m n/ such that [p] matches
phonetically as well, and this is indicated by a superseript #!N. For some lan-
guages there are three fricatives of which two match linear distinctions of stops
while one fricative is non-matching, and is so indicated by subscript I¥;. The
exceptionally symmetrical languages are:

Shoshone and Kawaiisu, with linear type 6-4+SGC:5, matching *(NFG)R (with
R only in Shoshone, not in Kawaiisu);

Tarahumara, with linear type 5-+SGC:2, matching *(NFG)LR;

Pochutla, S type 6—SGC, matching (' NFG)L;

Pipil, with linear type 6-+8GC:4, matching HNFQ)L;
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Zacapoaxtla, and Tetelcingo-Matlapa with linear type 7—SGC, matching
HF.NG)L;

Nahuatl (Milpa Alta), with linear type 8 —SGC, matching *(FINFG)*!L.
Symmetry, by this measure, increases from sporadic instances in the north, to
such dense exemplification among the Aztec languages that we are tempted to
gay that exceptional symmetry in matching continuant series is another char-
acterizing feature of the traditional Aztec languages.

A converse measure of symmetry—that is, asymmetry in matching—is ob-
tained when not a single continuant series of N or I or G matches linear distinc-
tions of stops the same number of times as one other N or F or G in the same
language. By this measure, the following languages are exceptionally asym-
metrical:

Hopi, with linear type 7 —SGC, matching SN3G2FL;

Luisefio, with linear type 7 —8GC, matching *F#N2GL;

Bannock, with linear type 74+SGC:5, matching *N2FG;

Mono, with linear type 8 —SGC, matching *FING;

Comanche, with linear type 6 —SGC, matching 3F2NG;.

Exceptional asymmetry, by this measure, is found clustered exclusively in the
northern languages, just as exceptionally symmetrical systems are densely
distributed in the south.

Other instances that are neither exceptionally symmetrical nor exceptionally
asymmetrical show an average of two out of the three series (N F G) matching
linear distinctions of stops the same number of times. Such an average type of
matching for continuant series pairs is rare among the Aztec languages (uniquely
for Mecayapan), but common enough among the languages north of the tradi-
tional Aztec branch:

Mecayapan, with linear type 7 —I—SGC 4, matching *F2(*ING)L;
Papago, with linear type 5+SGC:5, matching **N(F,G)R;
Southern Paiute, with linear type 8 —SGC, matching 4(*'FN)2GR.

Symmetry and convergence in matching are distinguished in our typology.
We use matching scores to obtain criteria for symmetry, but state convergence
without giving a score for convergence. The matching between two affricate
stops with one fricative—either tongue-tip /s/ or else tongue blade /§/—shows
a kind of convergence. Thus, Tiibatulabal matches /§/ at (3) and Bannock and
Southern Paiute and Cora match /s/ at (2+), with two affricates, /e &/ at (2+)
and (3), respectively. Matching between one affricate stop and one fricative is
without convergence, but not especially symmetrical, as such. But non-con-
vergent matching of two affricate stops, /¢ &/, with two fricatives, /s &/, is
notably symmetrical; it is found in all Aztec languages, including Pochutla,
and in no other branch of the UA family. This is a more particular aspect of
exceptional symmetry in matching which is taken, above, to be a characterizing
feature of the traditional Aztec branch.

PROTO UA VOWELS

The vowel inventory in Proto UA shows that distinctions are made at two
levels: between two vowels at a lower tongue height, */a o/, and between three
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vowels at a higher tongue height */iiu/. For dual level vowel systems in general,
a central vowel is set up in our typology if it is flanked by a front and back
vowel at both levels; but if, as here, the */i/ is so flanked at the higher level
while, at the lower level, the */a/ is unflanked by a front vowel and opposed to
one back rounded vowel, the three way contrast is abandoned for both levels.
Instead, we typologize high */i/ as the only front (F) vowel; high */3 u/ as back
unrounded (B) and back rounded (B°), respectively; low */a o/ again as back
unrounded (B) and back rounded (B°). There is then complete symmetry among
the back vowels at two tongue heights—2(BB°)—but the high front vowel is
not matehed by low front vowel. All this is specified in the formula for Proto UA
vowels: dual level F+42(BB°) type. Series generating components which are
specified for the daughter languages, as LENGTH and one of three kinds of sTRESS—
predictable stress, word stress, alternating stress—remain to be reconstructed
for Proto Uto-Aztecan.

We have set up some half dozen vowel types, none of which entail association
with any particular linear type of stops with matching continuants. It would be
possible to strive for further consonant-vowel integration—for example, between
labialized stops at (1°) and at (4°) and front rounded vowel (F°), as in Hopi, and
back rounded vowel (B°), as above. But comparison of such obvious features
as these can be left to inspection when the formula for consonant type and
vowel type are juxtaposed. Such juxtaposition, then, is all that is attempted to
summarize the phonemic inventory type of each language (see below).

The vowel type already given in formula represents not only the Proto UA
vowel system but also that in Papago (4 LENGTH, WORD STRESS), and that in
Bannock (&= LENGTH, WORD STRESS, TONE). The ‘phonemic inventory types of
these three languages differ by virtue of juxtaposing three different linear types
for consonants to the same vowel type:

Proto UA, linear 6—SGC, matching 3N2(G;F)L, with dual level F+2(BB°);
Papago, linear 5-+SGC:5, matching *'N2(F,G)R, with dual level F+2(BB°);
Bannock, linear 7+4+8GC:5, matching N2FG, with dual level F+2(BB°).

The inverse of the preceding vowel type is the dual level 2(FB)--B° 4= 1eNGTH,
worp sTREsS of Cora and Huichol. Compare the preceding |t u[ for 2(BB°)
a o
and the corresponding part of Cora and Huichol——ii il for 2(FB). Compare

e aj
the front (F) high vowel /i/, non-contrastive for tongue height in the preceding
vowel type, and the back-rounded (B?) high vowel /u/, non-contrastive for tongue
height in the phonemic inventory type for Huichol, linear 6 —SGC, matching
3(NF)G,R, with dual level 2(FB)-B°, and for Cora, linear 6-+SGC:3, matching
3(NF)?GLR, with dual level 2(FB)-+Be.

Both the F+2(BB°) vowel type (for Proto UA, Papago, and Bannock) and
its inverse, the 2(FB)--B° vowel type (for Cora and Huichol) are representative
of average symmetry for vowel types in the UA family: two pairs of vowels
matched at two tongue heights, with one remainder at one tongue height—F
and B, respectively.
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Another kind of average or partial symmetry appears in the triple level vowel
type 2(FB) over N—perhaps the most widely spread vowel type in languages
of the world but not in languages of the Uto-Aztecan family, where it is re-
stricted to Tarahumara 4 LENGTH, WORD sTRESS; to Pochutla, without phonemie
length but 4= PREDICTABLE STRESS; to Yaqui-Mayo -£ LENGTH, ALTERNATING
sTRESS; and to Luisefio &= reENgTH (and to long vowels in Cahuilla) &+ worbp
sTRESS in both Lu and Ca. The three levels of this type are symmetrical insofar
as front (F) vowels contrast with back (B) vowels at two tongue heights—high
FB /i u/ and mid FB /e o/; but at low tongue height, /a/ is non-contrastive or
neutral (N) in respect to frontness and backness. This 2(FB) over N vowel type
is associated with different linear types of stops and their continuant matchings:
Tarahumara, linear 54-SGC:2, matching (NFG)LR, with 2(FB) over N;
Pochutla, linear 6 —SGC, matching 2(F'NFG)L, with 2(FB) over N;
Yaqui-Mayo, linear 6 —SGC, matching *F2(*!NG)RL with 2(FB) over N;
Luisefio and Cahuilla, linear 7—SGC, matching SF*N [but *N in Ca]L[but 2L
in CalPGR[R only in Lu], with 2(FB) over N [only with long vowels in Cal.

In contrast to the average symmetry noted above, moderate asymmetry
appears in Hopi vowels typologized as dual level: rounding distinguishes B°
from B—back vowels at the higher tongue height as well as one front vowel—
(FBB°); and rounding distinguishes F° from F—front vowels at the lower tongue
height as well as one back vowel—(FF°B). The vowel contrasts /i # u/ over
/e 6 a/, appear in the following association: linear 7—SGC, matching *N*G2FL,
with (FBB°) over (FF°B) 4+ LENGTH, ALTERNATING STRESS.

In contrast to the dual level vowel type of Hopi, which is relatively asym-
metrical, complete asymmetry appears in Southern Paiute vowels typologized
as (FBB°) over N—a three-way contrast at a higher tongue height /i i u/,
with /a/ at a lower tongue height being neutral or non-contrastive in respect to
frontness and backness; -+ LENGTH, ALTERNATING STRESS. This vowel type ap-
pears in association with linear 8 —SGC, matching 4(*'FN):GR, with (FCB)
over N. If any dialects in Southern Paiute are encountered that make a pho-
nemic distinction between /o/ and /u/, their vowel type would be F+42(BB°).

In contrast to the average symmetry in vowel type and the two asymmetrical
vowel types, the remaining instances show complete symmetry in vowel type,
either 2(FCB) or 2(FB).

2(FCB) vowel type is exemplified by Comanche &= LENGTH, WORD STRESS,
DEVOICING; Mono - LENGTH, PREDICTABLE STRESS ; and Tiibatulabal + LENGTH,
ALTERNATING STRESS. The two levels of this type make front-central-back con-
trasts /iiu/ at a higher tongue height and at a lower tongue height: a/ e o/.
Three different linear types for consonants are juxtaposed to this same vowel
type:

Comanche, linear 6 —SGC, matching *F?NG; with 2(FCB);
Mono, linear 8 —SGC, matching 3F2NG., with 2(FCB);
Tiibatulabal, linear 6-4SGC:5+5, matching 3(N,F)2GL, with 2(FCB).

2(FB) dual level vowel type makes front-back contrasts /i o/ at a higher
tongue height and at a lower tongue height: /e a/. All the Nahuatl dialects, and
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most other Aztec languages, as Mecayapan, Pipil, and Zacapoaxtla (all =+
LENGTH, PREDICTABLE STRESS) are exemplars of this type; but not Pochutla
whose vowel type has been given above as the less symmetrical 2(FB) over N.
Nevertheless, the 2(FB) vowel type appears to be a characterizing feature of
Aztec languages. It is not represented beyond the Aztec branch, except for one
of two coexisting vowel types in Cahuilla—2(FB) over N for long vowels, but
2(FB) for short vowels. Six different, linear types for consonants are juxtaposed
to the same vowel type:

Cahuilla, linear 7—SGC, matching SF*N2(LG), with 2(FB) for the coexisting
short vowel set;

Pipil, linear 6+4+8GC:4, matching 2(NF,G)L, with 2(FB);

Zacapoaxtla, linear 7—SGC, matching 2(I;,NG)L, with 2(FB);

Nahuatl (Milpa Alta), linear 8 —SGC, matching 2(FNFG)*L, with 2(FB);
Tetelcingo (another Nahuatl dialect) linear 7—SGC, matching 2(NF,G)L, with
2(FB) - moRrA having effect of raising vowels (rather than -+ LENGTH) so that
/i/ plus extra mora is [i2]; /o/ plus extra mora is [u]; /e/ plus extra mora is
[ie]; /a/ plus extra mora is [o].

There is good comparative evidence to argue that the 2(FB) vowel type was
also exemplified by Classical Nahuatl, as spoken three centuries ago when it was
recorded; but Giinter Zimmermann and Hansjakob Seiler raise the question (in
press, IJAL) as to whether Classical Nahuatl made a phonemic distinetion be-
tween /o/ and /u/. If so, its vowel type would have been 2(FB) over N which is
a type represented by one Aztec language—Pochutla, as noted above. If the
vowel type represented by Classical Nahuatl is instead—as we say—2(FB), then
the orthographic fluctuation between [o] and [u] is allophonic. And indeed, for all
languages with the 2(FB) vowel type, it is a matter of indifference whether the
vowel symbolized by B for the higher of the two levels is transcribed phonemi-
cally /o/ or /u/: the four vowels of the 2(FB) type are sometimes written
as[i ul, sometimesas|i o

e aj e 8

The comparative evidence alluded to is the fact that the reflex of Proto UA
*u is /i/ in Classical Nahuatl; on the other hand, the reflex of *o remains in
Classical Nahuatl as phonemic /o/, but fluctuates between [o] and [u] allo-
phonically.

The comparative evidence also explains the divergent vowel type 2(FB) over N
for Pochutla, while all other languages in the Aztec branch exemplify the 2(FB)
type. The reflex of Proto UA *u remains as a back rounded vowel in Pochutla.
(See 2.2 below.)

1.3. The relationship between the Kiowa language and the Tanoan family is so
close that Kiowa may be regarded as a divergent member of the Kiowa-Tanoan
family. The relationship between this Kiowa-Tanoan family and the Uto-
Aztecan family is Temote’, in the sense in which ‘remote’ relationships are
identified in our Introduction. Cognates appearing to connect remotely related
language families permit the reconstruction of some micro-phylum, meso-phylum,
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or macro-phylum phonemes, but not the reconstruction of a parent ‘erammar’
for the phylum.

Granted that some phonemes may be reconstructed in the ‘remote’ proto
phylum in question, it would still not be possible to reconstruct for Proto KT-
UA the linear distinctions and associated SGC’s—of the stop subsystem and of
the various continuant subsystems—nor to reconstruct the Proto KT-UA vowel
type with the degree of completeness that is attainable in reconstructing for
Proto Uto-Aztecan—and that would be attainable for Kiowa-Tanoan even
more readily, since the daughter languages of the Kiowa-Tanoan family are less
differentiated phonologically than the daughter languages of the Uto-Aztecan
family.

Though the linear distinctions (with associated SGC) and the vowel types in
the Uto-Aztecan daughter languages are as diverse as the inventories (1.1) and
group summaries (1.2) have demonstrated them to be, the differences are still
orderly. They represent diversifications from the reconstruction of Proto Uto-
Aztecan attested in Chapter 2.

The linear distinctions (with associated SGC) and the vowel types in Kiowa-
Tanoan are relatively homogeneous, but, differ strikingly from those in recon-
structed Proto Uto-Aztecan, and differ also from those in any particular Uto-
Aztecan daughter language.

The following brief typology of Kiowa-Tanoan phonemic inventories—when
compared with the UA inventories given above—gives evidence to support these
general statements.

Trwa BrancH oF TANOAN:
TAOS

Of the six linear distinctions among plain stops, the glottal stop at (5) remains
unmatched with stops in three other series. The first of these other series, gener-
ated by SGC of GLorrarizaTion, matches all plain oral stops. The second of
these, generated by SGC of voicing, matches plain stops at three linear distine-
tion points—(1), (2), (4). The third of these, generated by SGC of ASPIRATION,
matches plain stops at (1) and (2). To summarize, matching among stops in
three series (generated by SGC’s) with plain oral stops occurs at five of the six
linear distinction points:
(1): bilabial /p p’ b pb/;
(2): apico-alveolar /t t’ d t*/;

(2*): apico-alveolar /c ¢’/ (with fricative off-glide);

(4): dorso-velar /k Kk’ g/;

(4°): dorso-velar /k* k’™/ (with labialization component);
(5): laryngeal /?/ (unmatched with other stops).

Fricatives match stops at four linear distinction points—/s/ at (2+), /x/ at
(4), /xv/ at (4°), and /h/ at (5), with a fifth fricative, /1/ at (3), unmatched,
Nasals match stops doubly—at (1) and (2): /m n/; glides and the voiced lateral
match singly in each series—(I) and (2): /w 1/—with a second glide, /y/ at
(3), though unmatched with stop does match fricative /1/ at (3).

?
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Those vowels which are combinable with SGC’s other than nasalization are
of the triple level type, 3(FB)—front-back contrasts at high /i u/, mid /e o/ and
low /a o/, tongue heights. A coexisting nasalized vowel system is also triple
level but of the common type 2(FB) over (N)—hence less symmetrical than the
3(FB) type.

It is perhaps necessary to say that we have typologized the phonemes of Taos
as structuralized by Trager in 1946, since other phonemicizations have been
offered for the same language by the same author.

Towa BrancH oF TANOAN:
JEMEZ

The following is a summary of matching among stops in three series (generated
by SGC’s of GLOTTALIZATION, VOICING, and ASPIRATION); matching occurs at
five of seven linear distinction points:

(1): bilabial /p p’ b/;

(2): apico-alveolar /t t’ d t*/;

(3): lamino-alveolar /& & 7/ (with fricative off-glide);

(4): dorso-palatal /k¥ k'v g¥ kbv/;

(4): dorso-velar /k k’ g/;

(4°): dorso-velar /k¥/ (unmatched with other stops when combined with labiali-
zation component);

(5): laryngeal /?/ (unmatched with other stops).

Six fricatives match stops at four linear distinction points—/¢/ and /v/ at
(1), /s/ and /z/ at (2), /%/ at (3), /h/ at (5) (with /h¥/ at (5°) unmatched—
unmatched with stop when laryngeal fricative 15 combined with labialization
component). Nasals match stops doubly—at (1) and (2); so also glides—at (1)
and (3); but the lateral matches singly—at (2). Of these continuants, not only
the fricative at (3), but also both nasals and both glides appear in cluster with
the glottal stop—as does the lateral (and in addition with /h/)—in non-initial
environments: /78 ?m ™n ?w ?y 1? lh/; and fricatives at (1) and (2) combine
with SGC of voicing: /v z/.

Triple level vowel type, 3(FB), is derived from front-back contrasts at three
tongue heights: high /i i/, mid /e o/ (with allophones of /o/ ranging up to [u]),
and low /@ a/ (with allophones of /a/ ranging up to [0]). In this 3(FB) vowel
type, rounded [B°] at mid-level and unrounded [B] at high-level overlap allo-
phonically in respect to tongue height, but are kept phonemically distinct by
virtue of the plus-minus feature of rounding. SGC’s combinable with this single
3(FB) system are length and nasalization, and differential tones and stresses.

TEwa BrancH oF TANOAN:
ARIZONA TEWA

Utilizing the same SGC’s that appear in Taos and Jemez, above, but distribut-
ing them differently—e.g. generating more aspirated than voiced stops—Arizona
Tewa matches three series of SGC-combined-stops with plain stops at five of
geven linear distinction points:
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(1): bilabial /p p’ p* b/;

(2): apico-alveolar /t t’ t® d/;

(2*): apico-alveolar /¢ ¢’/ (with fricative off-glide);

(4): dorso-palatal /k¥ kbv/;

(4): dorso-velar /k k’ k! g/;

(4°): dorso-velar /k™ k’v khv/ (with labialization component,);
(5): laryngeal /?/ (unmatched with other stops).

Four fricatives match stops at three linear distinction points—/v/ at (1),
/s/ at (2%), and /h/ at (5) (with /h™/ at 5° unmatched). Nasals match stops
doubly at (1) and (2): /m n/ (with allophonic extension of the latter to (4), since
one allophone of /n/, namely [n], matches dorso-velar stops). So also, there is
double matching for glides—at (1) and (4): /w y/; but single matching for the
lateral /1/ at (2).

Front-back contrasts of vowels at high /i u/, mid /e o/, and low /e a/ yield
a triple level 3(FB) vowel type. SGC’s combinable with these six vowels are
length and nasalization, and differential tones and stresses.

KIOWA

All three branches of Tanoan combine SGC’s of GLOTTALIZATION, ASPIRATION,
and vorcing with plain stops. So does Kiowa. The matchings oceur at five linear
distinction points in Tanoan languages. In Kiowa, they occur at four linear dis-
tinetion points:

(1): bilabial /p p’ p® b/;

(2): apico-alveolar /t t’ t* d/;

(2%): apico-alveolar /¢ ¢’/ (with fricative off-glide);
(4): dorso-velar /k kK’ kh g/ !

(5): laryngeal /?/ (unmatched with other stops).

Three fricatives match stops at two linear distinetion points—/s/ and /z/ at
.(2*'), and /h/ at (5). Nasals match stops doubly—at (1) and (2): /m n/. There
18, unlike Tanoan, only one glide in Kiowa, unmatched /y/ at (3); and unlike
Taos, but like Jemez and Arizona Tewa, Kiowa lacks a fricative /1/, having
only a matching voiced /1/ at (2).

.T.he 3(FB) vowel type in Kiowa—high /i u/, mid /e o/, low /a o/—makes
d-lstmctions like those in Tanoan languages, with combinable SGC’s of nasaliza-
tion, length, and tones.




CHAPTER 2

LANGUAGE CHANGE FROM RECONSTRUCTED UA

2.0. Scope

2.1. Inventory of reflexes in the daughter languages

2.2. Cognate exemplification of reflexes in the daughter languages
2.3. Summary, and bibliography of sources used

2.0. The order in which languages are presented in Chapter 2 differs from that
in Chapter 1, since it is influenced by different considerations of technical
exposition.

In 2.1, reflexes of Proto UA phonemes are given without cognate exemplifica-
tion; when more than one phoneme descends from a single phoneme in the parent
language these are listed without mention of the conditions under which the
different reflexes appear.

Both cognate exemplifications and the distributional conditions for multiple
reflection are given in 2.2.

A numerical summary of cognates is given in 2.3, and a bibliography of
sources used,

2.1. Languages are presented here, and in 2.2, in the following order: Papago,
Hopi, Huichol, Cora, Tarahumara, Aztec (with three Aztec languages treated
separately in 2.2: Zacapoaxtla Nahuat and Pochutla and Nahuatl), Tiibatu-
labal, Southern Paiute, Comanche, Mono, Bannock (not treated in 2.2), Luisefio,
Cahuilla (not treated in 2.2), Yaqui-Mayo.

Paraco

Three of the UA stops, */p t ¢/, are doubly reflected in Papago (i.e., with two
different phonemes corresponding to a single UA phoneme): *p > /p w/;
*t > /t &/; and *¢ > /s s/. The three remaining stops in UA */k kv ?/, have
single reflexes in Papago: /k b ?/, respectively.

The two UA fricatives are *h and *s; *h is reflected in Papago by /?/ in one
environment (see 2.2) but is lost in other environments. UA *s has a single
reflex in Papago, namely /h/.

The bilabial nasal *m remains in Papago as /m/, while the two lingual nasals
*/n 1/ merged into *n in pre-Papago; pre-Papago *n subsequently split into
/n/ and /n¥/ in Papago.

What is orthographically set up as one lateral in UA has triple reflexes in
Papago: *1 > /d1nv/.

The first UA glide listed has a single reflex in Papago; the other two have dual
reflexes: *w > /g/; *r > /d 1/ (attested by a pair of cognates which distinguish
/d 1/ < *rfrom the better attested /d 1/ < *1); *y > /d %/.

In most environments, the UA vowels are retained: */iiuao/ > /iiua o/,
respectively. For instances in which UA vowels are lost, see 2.2.
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Hor:1

Two of the UA stops, */p k/, have dual reflexes in Hopi: *p > /p v/, and
*k > /k q/. The four remaining stops in UA are singly reflected since they re-
main without change in Hopi: */t ¢ k¥ ?/ > /t ¢ k™ ?/, respectively.

Of the two UA fricatives, *s remains in Hopi as /s/; *h is doubly reflected by
/h/ and by zero.

The three UA nasals remain in Hopi: */m nn/ > /m n n/.

The UA lateral is doubly reflected in Hopi: *1 > /I n/.

Of the three UA glides, the first listed is triply reflected in Hopi; the two others
remain: *w > /wlgv/; *y > /y/; *r > /r/ (attested by one known cognate;
in relative frequency among Hopi phonemes, /r/ ranks low but is found in highly
recurrent expressions).

The UA vowels */iiua o/ > /iioa 8/, respectively; but for additional, less
regular, reflection see 2.2.

HurcaoL

The first UA stop listed has triple reflexes in Huichol; all other stops remain
unchanged: *p > /h p/ and zero; */t ¢ k k¥ ?/ > /t ¢ k k™ ?/, respectively.

Of the two UA fricatives, *s is reflected in Huichol by /§/; *h is doubly re-
flected, by /?/ and zero.

UA *m remains in Huichol, and */n 5/ merge into /n/.

The UA lateral is doubly reflected in Huichol: *1 > /n/ and zero.

UA *w is doubly reflected in Huichol: *w > /h w/. The other glides are singly
reflected: */yr/ > /[y r/.

UA *a is doubly reflected, by /a e/; UA */iiuo/ > /ie i u/, respectively.

Cora

One of the UA stops is triply reflected in Cora: *p > /h p p“/; two are doubly
reflected: *k > /k é/; *k¥ > /kv év/. The remaining three stops remain in
Cora: */t ¢ ?/ > [/t ¢ ?/, respectively.

Of the two UA fricatives, *s remains in Cora as /s/, and *h is doubly reflected,
by /?/ and zero.

UA *m is doubly reflected in Cora: *m > /m m™/. The other two nasals,
*/n 1/, merge into /n/ in Cora.

Of the UA glides, *w is triply reflected in Cora, by /h w v/, and *y is doubly
reflected, by /y/ and by zero.

The UA vowels */iiuao/ > /ieia u/, respectively.

! Though it is common practice in comparative linguistics to speak of a ‘zero’ reflex in
a daughter language, this technical usage is in competition with the usage of ‘zero’ in
reference to paradigmatic frames. Nothing more is meant by our comparative linguistie
‘zero’ than was meant by phonemic ‘loss’ in Papago, above. Similarly, t_here may be dan-
ger of conflict in the technical usage of ‘remain’: (1) when a phoneme in the parent lan-
guage is said to ‘remain’ or ‘remain as such’—i.e. not change to any other phoneme or to
zero; (2) when a phoneme in the parent languages is said to remain’in the sense of being
reflected in a one to one change in the daughter language, and hence preserved as an iso-
morphism of the parent language phoneme.
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TARAHUMARA

Two of the UA stops are singly reflected in Tarahumara: *¢ > /c/, and *kv >
/w/. The remaining stops are multiply reflected: *p > /bp/; * > /rtc¢/;
*k > /kg/; ¥? > /?/ and zero.

UA *s remains in Tarahumara as /s/; *h is doubly reflected, by /h/ and zero.

UA *m remains in Tarahumara as /m/; *n and *3 merge into /n/ in Tara-
humara.

PSR >

The UA glides */w y/ are each doubly reflected in Tarahumara: *w > /w/
and zero; *y > /?y/ and zero.

UA *i is doubly reflected, by /ie/; UA */iuao/ > /iua o/, respectively.

AzTEC

Two of the UA stops are doubly reflected in all Aztec languages: *p > /p/ and
zero; *¢ > /c &/. One UA stop, *t, is singly reflected in Nahuat and Pochutla by
/t/, and doubly reflected in Nahuatl by /t A/. The remaining UA stops are
singly reflected: *k > /k/; *k» > /kv/; *? > zero.

The UA fricative *s is doubly reflected in Aztec by /s &/, and UA *h is singly
reflected by =zero.

The UA nasals */nn/ merge into /n/ in Aztec. UA *m remains as /m/,
though, morphophonemically, /m/ ~ /n/ word finally.

The UA lateral is doubly reflected in Aztee: *1 > /n 1/.

The UA glide *y is singly reflected in Aztec by /y/; the glide *w is doubly
reflected by /w/ and by zero.

The UA vowels */ii/ > /i e/ inall Aztec. UA *u > /i/ in Zacapoaxtla Nahuat
and /i e/ in Nahuatl, but is reflected by a back rounded vowel /o/ in Pochutla.
UA *o > /o/ in Zacapoaxtla Nahuat and in Nahuatl, but is doubly reflected in
Pochutla by /o u/. UA *a remains /a/ in Nahuatl, but is doubly reflected by
/a e/ in Zacapoaxtla and Pochutla, with reflex /a/ being the more frequent in
the former, /e/ more frequent in the latter.

TUBATULABAL

Three of the UA stops, */k™ ? ¢/, have single reflexes in Tiibatulabal: /w ? ¢/,
respectively. However, additional cognates might well show that UA *c¢ is
reflected by more than one Tiibatulabal phoneme. Sufficient cognates are
available to show that UA */p tk/ are multiply reflected in Tiibatulabal:
*p > /pb/; * > /td=dl/; *k > /kgrgh *h/. It seems safe to assume
furthermore that not only /c/ but all affricate stops in Tiibatulabal, namely
/e z 1z 6% 2%/, represent a development involving multiple reflexes from
UA—but see below.

Each of the UA fricatives */s h/ has dual reflexes in Tiibatulabal: *s > /s g/,
and *h > /?/ and zero.

The UA nasals */m n 1/ remain in Tibatulabal as /m n 1/; morphopho-
nemically, /n/ ~ /n/ before -t.

The UA lateral has dual reflexes in Tibatulabal: *| > /I n/.
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Of the UA glides, *w is doubly reflected in Tiibatulabal, by /w g%/, and *y
remains as /y/.

The UA vowels */iiuoa/ > /iiuoa/, respectively, but for less usual
reflection, see 2.2.

SOUTHERN PAIUTE

The UA oral stops have, as one type of descent, unit phoneme stop reflexes in
Southern Paiute: *p > /p/; * > /6 &/; *¢ > /e &/; *k > /k q/; *kv > /kv/.
Four of these UA stops have, in addition, continuantized reflexes in Southern
Paiute: *p > /v/;*t > /r/;%k > /x/; *k¥ > /xV/. Beside unit phoneme reflexes,
cluster reflexes of four of the UA stops also occur in Southern Paiute: *p > /xp
mp/; *6 > /xt nt/; *k > /xk pk xq nq/; *k* > /xk¥ pk*/. UA *c > zeroinone
type of descent and by analogy we posit *¢ > /xc ne x& né/, though cognates
are lacking to attest this development.

The UA glottal stop is doubly reflected in Southern Paiute: *? > /?/ and
Zero.

Of the UA fricatives, *s is quadruply reflected in Southern Paiute, by /s xs ?/
and zero; *h is singly reflected by zero.

All three UA nasals are doubly reflected: *m > /m 5¥/; *n > /n/ and zero;
*n > /n/ and zero.

The UA glides */w y/ are doubly reflected in Southern Paiute, by /w y/,
respectively, and by zero.

UA *1 > /n/, but morphophonemiecally, /n/ ~ /m/ before /p/ in Southern
Paiute.

The UA back rounded vowels merge in Southern Paiute: */u o/ > / u/ The
remaining vowels */iia/ > /iia/, respectively.

CoMANCHE

The first three UA oral stops listed have triple reflexes in Comanche; the other
oral stops have dual reflexes: *p > /php v/; *t > /t ht r/; *¢ > /c he/ and
zero; *k > /k hk/; *kv > /k™ hk"/, UA *? remains in Comanche as /?/ in some
dialects; in others, it is doubly reflected, by /?/ and by zero.

Of the UA fricatives, *s is quadruply reflected in Comanche, by /s hs h/ and
zero; *h remains as /h/.

The UA bilabial nasal is doubly reflected in Comanche: *m > /m hm/. The
lingual nasals have totally overlapping, dual reflexes in Comanche: *n > /n hn/;
Eni ==inshn'4:

The UA lateral has dual reflexes in Comanche, overlapping with reflexes of the
lingual nasals: *1 > /n hn/.

The UA glides */w y/ are doubly reflected: *w > /w/ and zero; *y > /y/
and zero.

The UA vowels */iiua o/ > /iiua o/, respectively. For less usual reflec-
tion, see 2.2.
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Moo
The UA velar stop *k is quadruply reflected in Mono, by /k hk q hq/. Cog-

~nates occur to attest double reflection of *k™ by /k™ q%/, but we posit, by

analogy, quadruple reflection of *k paralleling that of *k.

Cognates oceur to attest dual reflection of *t by /t ht/, but only single reflec-
tion for *p (Mono /p/) and for *¢ (Mono /¢/); additional cognate data would
probably also provide instances of Mono /hp/ < *p and of Mono /he/ < *c.

The UA glottal stop is doubly reflected: *? > /?/ and zero.

Of the UA fricatives, one is triply reflected, the other is singly reflected:
*s > /shse/; *h > /h/.

UA *m is triply reflected in Mono by /m hm w/. UA *n > /n/ and zero;
UA *p > /hm/ (attested by a single cognate).

HEASH] > /n/.

UA *w remains in Mono as /w/; *y is doubly reflected by /y ?/.

The UA vowels */iiuao/ > /iiua o/, respectively. See 2.2 for less usual
reflection of UA vowels.

BanNNOCE

Contrary to our usual practice of giving attestation by cognates in 2.2., we
present the Bannock reflexes here, but without attestation in 2.2.

All UA oral stops are doubly reflected in Bannock: *p > /p b/; * > /t d/;
*e > /ez/; *k > /kg/; *kv > /k¥ g"/. The glottal stop is singly reflected:
*? remains /?/.

The UA fricative *s is doubly reflected, by /s/ and zero, in Fort Hall Bannock;
in other dialects, it is also doubly reflected, but by /s/ and by /ss/. The other
UA fricative, *h, remains as /h/ in Bannock.

The UA nasals */m n/ are each doubly reflected in Bannock: *m > /m mm/;
*n > /n nn/. By analogy, we postulate similar descent for UA *p, ie., *n >
/1 nn/, but data for this are uncertain.

[AS#IS > /n/.

Both UA glides */w y/ are doubly reflected in Bannock: *w > /w/ and zero;
= (v 6/

The UA vowels */iiuao/ > /iiua o/, respectively.

Luisefo

One UA stop is triply reflected in Luisefio: *k > /k q x/. Three are doubly
reflected: *p > /p v/; * > /t1/; *? > /?/ and zero. The remaining two are
singly reflected: */c kv/ > /& kv/, respectively.

The UA fricatives */s h/ are singly reflected in Luisefio by /s h/, respectively.

The UA nasals remain without change in Luisefio: */m n i/ > /m n g/.

OEA- K s

UA */w y/ remain in Luisefio as /W y/, respectively.

The UA vowels */iiua o/ > /ioua e/, respectively. For other reflection,
such as loss of final vowels, see 2.2.
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CAHUILLA

The following reflexes are offered, as in the Bannock case, without attestation
by cognates in 2.2.

Of the UA stops, two are doubly reflected in Cahuilla: *p > /p v/; * > /t 1/.
One is triply reflected: *k > /k q x/. The remaining UA stops are singly re-
flected: */c k¥ ?/ > /8 k™ ?/.

The UA fricative *s is doubly reflected in Cahuilla; *h remains unchanged:
Rl R E

The UA nasals remain in Cahuilla: */m n 5/ > /m n 1/, respectively.

The UA lateral is singly reflected in Cahuilla: *1 > /n/.

UA */w y/ remain in Cahuilla as /w y/, respectively.

The UA back rounded vowels */u o/ merge into /u/ in Cahuilla; UA */iia/ >
/iea/, respectively.

Yaqui-Mavo

One of the UA stops, *p, is doubly reflected in Yaqui-Mayo; the others are
singly reflected: *p > /vp/; */teckkv?/ > /t Ekp™ ?/, respectively. In
addition, as a feature of secondary development involved with stress and length
alternation, medial geminate reflexes of UA oral stops oceur, thus *p > /pp vv/;
G e e etk kDo

Both UA fricatives remain in Yaqui-Mayo: */s h/ > /s h/.

Of the UA nasals, *m remains as /m/ in Yaqui-Mayo, but */n 1/ merge into
/n/.

The UA lateral is doubly reflected in Yaqui-Mayo: *1 > /nr/.

UA *w > /w/ and zero; *y remains as /y/.

UA *a > Jae/; */iiuo/ > /ieuo/, respectively. For other, less usual
reflection, see 2.2.

2.2. For each language treated below, a number of reconstructed UA stems are
cited to illustrate the particular way in which the language reflects the
phonemes of the UA parent language. Upon its first appearance, each such re-
construction is given a gloss and a number; in subsequent appearances the gloss is
omitted, but the gloss for the form in the descending or daughter language is
given instead; even the latter is omitted upon repeated appearances of the form
in the exposition of a particular language. (At the end of this monograph, in an
Appendix, all reconstructions are relisted together with their descending forms
in the daughter languages.)

The reconstructed UA phoneme inventory has been presented in 1.2 above,
and will be recognized by the reader when he sees reconstructions in 2.2. How-
ever, morphophonemic features in reconstructions and in diachronic phonology
have not yet been explained—subscripts after vowels in certain reconstructed
stems and vowel formulae—e.g. *p > /w/ in Papago after *V,, but *p > /p/
in Papago after *V,. The particular effects in diachronic phonology are as speci-
fied in 2.2; but reconstructed morphophonemics is first treated systematically in
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Chapter 3. (Footnotes in Chapter 2 explain technical usages of particular
orthographic devices, such as hyphens and parentheses.)

Parago

 Two geparate but not entirely independent statements are needed to account

for reflexes of UA *p in Papago. The first statement which follows accounts for
instances in which *p occurs initially in UA words (*p-); the second for instances
in which it occurs medially (*-p-). Medial reflexes are conditioned by preceding
UA vowels specified as having one or another reflex-conditioning power—either
unaltering (*V,) or spirantizing (*V,).

UA *p- > /w/: *pahi three (1) > wai-k; *pagki {o enier (2) > wéaki; *pi, ti
heavy (3) > wiié; *po road, path (4) > wéo-g; *puasi eye (5) > wihi. A secondary
alteration of /w/ < *p- occurs in Papago reduplication—the reduplicated
syllable begins in /w/, but in the remaining part of the theme, the original initial
alters to /p/: *pi breast (6) > wipi (rather than wiwi); *po body hair, fur (7) >
wG6po; *packa reed (8) > wiapk.

UA *p- > /p w/. The reflex /p/ appears after *V, (see 3): *kuupa headhair
(9) > ktup scalp with hair altached; *ta.pa to split it (10) > tdapa-n; *si,(pi)
cold (11) > hiip.l® The reflex /w/ appears after *V, (see 3): *pi.pa tobacco (12)
> wiw; *ei.pu bitter (13) > siw; *si,-po eyebrow (a compound with *po body haar,
fur as second member)! (14) > hthi—wo; *mu,pi nose (15) > miuwi-z pointed;
*na.pi prickly pear cactus (16) > naw; *wi.pa to whep (17) > giw.

Reflexes of UA *t are given in two statements. The first statement accounts
for instances of *t before UA high vowels, and the second for instances of the
same stop before UA low vowels.

UA * > /&/ before *Vhish: *ti ka to put (18) > &iik to put a sheet-like object
down; *ti,ni mouth (19) > &ny (~&n¥);2 *ti,wa to name (20) > Ciig-ig name,
étidig to name; *tiwa to find (21) > &ig; *tuyku meat (22) > Guuku-g; *tu,(ku)
black (23) > &ik; *?ati louse (24) > ?4a®aé; *mati to know (25) > mAad;
*su,tu ~ *siytu fingernail, claw (26) > haué.

UA * > /t/ before *Viow: *tg ca sun (27) > tds; *tala fool (28) > tad;
*ta.ma footh (29) > tdatam; *tono knee (30) > téon; *to.sa white (31) > téha
(~ tiha); *sita ochre (32) > hit.

Papago reflexes of UA *c are given in two statements, the first-accounting for
instances of *¢ before the UA front vowel *i, and the second for instances of the
same phoneme before UA back vowels.

1 Phonemic material which is reflected in some daughter languages but not in others is
enclosed in parentheses in reconstructions of forms in the UA parent language.

11 Hyphens flanked by reconstructed material mark what is considered to have been a
morpheme boundary in the UA parent language. The members of a compound in modern
Papago are separated by a dash (—); hyphens are used in Papago forms only to set off
suffixes. :

12 Papago forms included in parentheses and preceded by the alternation sign are dialect
yariants. The significance of the alteration sign between final vowels in Proto UA forms
18 treated in 3.4,
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TA *¢ > /s/ before *Viront: *ci?i fo suck out (33) > si?; *cispu (13) > siw;
*kosc- sleep (34b) > kéos; *kvisci smoke (35) > kidu-bs (kiu - < *ku fire);
*ma.ci to appear (36) > mdas.

UA *c > /s/ before ¥Vback: *coma, fo sew (37) > séom; *co(ni)head (38) >
s6n¥- head of instrument used for hitting or chopping; *?aci ~ a to laugh at (39) >
;?é,g, ~ Phs-; *tayca (27) > tds; *yaca to set it down (40) > ddas; *ko.ci ~ o fo
sleep (34) > koos to sleep.

Reflexes of the UA stops */k k¥ ?/ are given in successive statements. The
reflex of each of these stops is the same in all environments.

UA *k > /k/: *kasi leg (41) > kéhi(o); *kasti to sit (42) > kdaé to be in
position, inan.; *ki,(*i ~ 1) to bite (43) > ki%i; *ki house (44) > kii; *kose-i
(34b) > koos; *koya to kill pl. (45) > kékda (< pre-Papago kéod); *ku.pa (9) >
kdup; *paski (2) > wéaki; *pusku dog (46) > wa-wuk raccoon (wi- < *pa
water); *tika (18) > &ik; *na.ka ear (47) > ndak.

TA *kv > /b/: *kva(?a) to eat (48) > bia?a to swallow, eat berries; *k“a-
eagle (49) > ba%ag; *k™a.si ~ i cooked, ripe (50) > bahi to ripen, bahi-Zid fo cook
till done; *kvausi tail (51) > béhi; *kvi,(si) to take, get (52) > bihi; *k“i- food
(53) > bi-i food served up, bia to serve food; *k“ita excrement (54) > bfit;
*hikvi(si) to breathe (55) > ?fibhi; *tok™i rabbit (56) > tdobi cottontail rabbit.

UA *? > /?/: *?aki arroyo (57) > ?4ki; *?a.na wing, feather (58) > ?4%an;
*9asi ~ i to arrive (59) > ?4hi, ?4%ahi to complete a cycle, to reach, overtake;
*?at0 anus, bottom (60) > ?4t anus; *?oho bone (61) > *6o%0; *?oha yellow
(62) > ?6a-m (~ ?da-m); *?o.na salt (63) > ?6n; *ei ? i (33) si?l.

Of the UA fricatives, *s is treated in one statement, since it is singly reflected
in Papago; the doubly reflected *h is treated in two statements.

UA *s > /h/ in all environments: *sawa leaf (64) > héahag; *si- one (65) >
hi(ma);*® *si guts, entrails (66) > hihi; *si,(?i ~ a) to urinate (67) > hi%a;
*gi ku navel (68) > hik; *simi ~ a to go (69) > him; *si.pa to shave, scrape (70) >
hiw-kon; *su star (71) > hi?u; *suutu (26) > hdué; *suwi ~ a to consume, eat
(72) > htug ~ hig; *pisa pents (73) > wiha; *punsi (5) > wihi; *pusa to
waken (74) > withan; *tu,su ~ i fo grind (75) > &dhi-wi; *kva,si (51) > bahi;
*yansa to sit (76) > daha.

The first statement which follows accounts for Papago reflexes of initial *h, and
the second accounts for reflexes of medial *h.

UA *h- > /?/: *hi,- to drink (77) > ?1°1; *hikvi(si) (55) > ?{ib-hi; *hu arrow
(78) > Mi%u; *hu.pi wife (79) > ?Gwi woman, girl.

UA *h- > zero; *pahi (1) > wai-k; *tiha hail (80) > ¢ia (~ ¢éia); *muhu to
shoot (81) > muu to shoot with an arrow; *yahis(pa) to come pl. (82) > diiw;
*?0ho (61) > ?60%0; *?0ha (62) > ?6a-m (> Tda-m).

Of the three reconstructed nasals, *m alone appears with a single reflex in
Papago. Each of the two other UA nasals */n 1/ eventuates in a pair of Papago

13 Hyphens are written after reconstructed forms when the daughter language forms

have shared cognate material followed by non-cognate—and hence not reconstructible—
material, In citing the daughter language forms of such cognates, the non-cognate material

is enclosed in parentheses.
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reflexes; the development is nevertheless through a single pre-Papago *n. That
is to say, UA */n 1)/ first fall together as *n in pre-Papago and this subsequently
splits, appearing in modern Papago as either /n¥/ or /n/. Reflexes of *m are
treated in a single statement, while reflexes of */n 1/ are treated in successive
statements.

UA *m > /m/: *maska to give (83) > mdiak; *mala child (with female reference)
(84) > mdd; *mi?a to kil sg. (85) > mi?d (~ mid?d); *mu.ki ~ u to die sg.
(86) > muuki; *ta,ma (29) > tdatam; *ka.ma cheek, mouth (87) > kdam;
*ku,mi ~ a to gnaw (88) > kium fo eat—as corn on cob.

Separate statements are needed to account for instances of */n 5/ before UA
high vowels and before UA low vowels.

UA */ny/ > /n¥/ before *Vhieh: *nima lver (89) > n¥im; *ni(%1) fo fly
(90) > n¥i to fly pl.; *pini to suck on 4t (91) > wiin¥; *tani fo ask, beg (92) >
tdan¥; *ti,ni (19) > &nY (~¢&nY); *sunu corn (93) > htunv; *lini tongue (94) >
n¥iny,

UA */ny/ > /n/ before *V'¥: *na,ka (47) > nédak; *na.pi (16) > niw;
*naya to light a fire (95) > ndad; *no- egg (96) > nén(ha); *kuna husband (97) >
kiin; *?auna (58) > ?4%an; *tono (30) > téon; *?0.pa (63) > ?6n.

One reconstruction is tentatively set up with initial *1; the Papago reflex of
this initial is /n¥/: *lini (94) > n¥énv. Intervocalic *1 is better attested. UA
*]. > /1/ before *-i: *puli ~ a to #e (97a) > wiul- ~ wiud to rope, tie. UA
*.1- > /d/ before *-a: *tala (28) > tdd; *mala (84) > mad; *sula heart (98) >
hid integral part of anything, as of body.

Of the UA glides, *w is singly reflected in Papago, while */r y/ are each
doubly reflected. But */y w/ are each amply attested, while the glide *r is
attested by only two cognates, with alternative reconstructions for each.

UA *r > /d/: *tukur(i) owl (105) > &ikud.

UA *r > /1/: *eikuri ~ cikori circular (148) > sikol-k.

UA *w > /g/ in all environments: *waki dry (99) > gdki; *wi- big (100) >
gi?; *wi.ci to fall (101) > glis; *wipa (17) > giw; *wi- fat (102) > giigl; *wo-
two (103) > géo-k; *?awa horn (104) > ?4%ag; *tiwa (21) > d&fig; *suwi ~ a
(72) > htug ~ hig.

UA *y > /z/ before *Vhieh: *vi% mother (106) > #i%1; *yiki to taste (107) >
48k; *yiwa space (108) > %ig; *yuku fo rain (109) > $tuk.

UA *y > /d/ before *Viov: *yaca (40) > d4as; *ya.ka nose (110) > déak;
*yoma to copulate (111) > déom; *koya (45) > kékda (pre-Papago kéod);
*kwiya dirt, earth (112) > bid; *naya (95) > ndad.

The following is concerned with both positive and zero reflection of UA vowels
in Papago. It is possible to state these reflexes without specifying length, stress, or
other series generating component in the parent language.** Vowel change which
is not strictly a historical matter but rather a matter of modern Papago morpho-
phonemics is treated in 3 below.

UA vowels in initial syllables are reflected by zero only in disyllabic stems

4 The fact that we do not specify certain se_ries generating components in the parent
language does not mean, of course, that they did not occur in that language.
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which served as second members of compounds or as by-forms of stems in some
stage of pre-Papago: *tiki ~ a fo cut (113) > -tk lo sever (a stem in many
languages but a suffix in modern Papago); *kvi.ei (35) > kidubs (kdu- < *ku
fire plus -bs < k¥ici smoke).

Otherwise, UA vowels in initial syllables remain: *ci- spit (114) > sis-wia
to spit; *siki ~ a to cut hair, mow (115) > hiik; *? thes (116) > ?Mi- prozimal;
*tima small (117) > &m; *tiso cave (118) > &¢ho (~¢tho ~ étho); *?i.(ca) to
plant (119) > ?is; *?i- theft (120) > ?i(sid) to steal; *tu.- to extinguish (121) >
éau(s); *su (71) > ha?u; *pa water (123) > wi- referring to water; *Pawi to tell
(124) > ?4ag; *ta- sinew (125) > tata(i); *kahi ~ a to hear (126) > kéa to hear,
kéi-dag sounding like ... ; *k“a®a maternal grandfather and reciprocal (127) >
ba?a—mad DaSo, bdab MoFa; *ma hand (128) > ma(épod) finger, wistmiam
ten (wiis all, t- our); *ya®a to yearn after (129) > da?; *po?i ~ o fo be lying down
(130) > w6?0; *ko®a to eat (131)> koé?a (~kid?d); *so?i thorn (132) > hé?i.
Cognates given elsewhere to exemplify consonantal correspondences provide a
score or more of additional instances for each UA vowel.

The inverse of the retention of vowels in initial syllables is found in final
syllables of polysyllabic UA words where Papago reflection of UA vowels shows
loss predominately. The first statement which follows gives conditions under
which all vowels are retained; subsequent statements oppose the reflection of
*1 to that of the more symmetrical vowels */i u 0 a/.

All UA vowels remain finally after */? s h/: *u?-i flour (133) > éu?i; *ci?1
(33) > si?i; *pugsi (5) > wihi; *kva,si (51) > bahi; *yi? (106) > %i%i; *kvi,(si)
(52) > bthi; *muhu (81) > miu; *ya®a (129) > da’a; *towsa (31) > t6ha;
*tiha (80) > &fa; *mo®o head (134) > md6?0; *tiso.(118) > &ho; *?oho (61) >
?6070.

UA * is lost finally after *c in all dialects; it is retained in all dialects after
the consonants */p m w k k™/ at positions (1) and (4) as well as after */? s h/.
After consonants at positions (2) and (3), namely */t n 1 y/ (as well as after *y
whose Papago reflexes are at positions (2) and (3)), it is only possible to say that
UA *i is lost in some Papago dialects and retained in others.

* > /fi/: *pagki (2) > waaki; *tokvi (56) > téobi; *mu.ki (86) > muuki;
*huepi (79) > ?dwi.

*i > zero (/i/ in some dialects): *mati (25) > mdaé (maadi); *tani (92) >
tdan¥ (tdani); *ligi (94) > n¥inY (n¥éin¥); *puli ~ a (97) > wiul- (wiuli-).

*i > zero (in all dialects): *kvisci (35) > (kdu)bs; *ma.ci (36) > madas.

The more symmetrical back vowels—those in the set 2(BB°)—are retained
finally after laryngeal consonants and also after *s (see above) but are lost after
all other oral consonants. This situation may be generalized for Papago in as
much as *s > h and *h > zero in Papago; hence only UA laryngeals and the
developed laryngeal in Papago permit final vowel from the set */iuoa/.1s

15 Even the set */i u o a/ has its special dialect reflexes: in some dialects (generally
western Papago), where *i remains after */t n nl y/, the high back vowels */i u/ are
replaced by /i/ finally. Thus, in these dialects: *piati (8) > wiicl; *suutu (26) > hdudi, All
dialects agree in their reflection of the low back vowels */o af.
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¥V > gzero: *pigti (3) > wiié; *siu(pi) > hiip; *na.pi (16) > ndw; *cispu
(13) > siw; *tua(ku) (23) > &dk; *sugtu (26) > hiué; *sunu (93) > hdun?;
*togo (30) > tdéon; *?ato (60) > ?4t; *wipa (17) > giw; *tiwa (21) > Ciig;
*tag.ca (27) > tds; *sita (32) > hit; *na.ka (47) > ndak; *?o.pa (63) > ?6n;
*kva,na smelly (135) > ban coyote.

Horr

Words in which *p occurred initially in UA and words in which *p occurred
medially yield different sets of reflexes for this stop in Hopi. As in Papago, Hopi
reflexes are also conditioned by preceding vowels.

UA *p- > /p/: *pahi (1) > pd-y- three; *paki (2) > péki to enter; *pi,ti
(8) > piti heavy; *po (4) > pd-hi road; *punsi (5) > pérsi eye; *pi (6) > pi--hi
breast; *po (7) > po-ho downy feathers, body hair; *pagka (8) > parqa reed;
*pisa (73) > pis—qoyto glans penis; *pa (123) > pé--hi water.

UA *p- > /p v/. The reflex /p/ appears after *V, (see 3): *kuypa (9) >
ké+pa top of head; *ta,pa (10) > td-pa-k-na to tap, knock, make snap. The reflex
/v/ appears after *V, (see 1): *pi;pa (12) > pi'va tobacco; *cipu (13) > ci:vo
hot to the taste; *siy-po (14) > si-vi eyebrow; *na.pi (16) > né-vi prickly pear
cactus; *wipa (17) > wivi:-ta to whip.

Only one other UA stop is doubly reflected in Hopi, namely *k. Instances of
*k before the UA low vowels */o a/ are distinguished from instances of *k
before high vowels */i t u/.'®

UA *k > /q/ before *Vov: *koya (45) > qi-ya to kill several; *kasi (41) >

15 However, both /k/ and /q/ oceur before /a/in modern Hopi—the former with a fronted
allophone [k]. If, in both instances, this modern /a/ is descended from UA *a, then one might
postulate, as Whorf did, that Hopi /k/ and Hopi /q/ before /a/ reflect different UA stops—
Hopi /ka/ < UA *ka, and Hopi /qa/ < UA *ka. However, Hopi would then be the only
modern language in which the UA contrast *k:k shows up in the reflexes—other daughter
languages have the same reflexes for both.

We hesitate here to reconstruct an opposition of */k k/ for Proto UA, because there are
statable conditions, though not always testable ones, for this dual reflection before *a—
from *k to Hopi /k q/. In all reconstructible stems in which Hopi /k/ appears medially
before /a/, it is preceded by a UA high vowel (see the three examples below); conversely,
when Hopi /q/ occurs medially before /a/, it is preceded by a UA low vowel (e.g., 47, 83,
110, 145 glossed ear, give, nose, man).

The reconstructible stems showing Hopi /k/ before /a/ are now given in three cognate
sets. The first is *hika wind, air, cool: Hopi hika fo cool off, hi:ka-n*i wind; Comanche hika-
to cool off; Cora ?eéka air, wind; Huichol Pe'kd: wind, air; Tarahumara iké air; Zacapoaxtla
eheka-t air, wind. The second is *huka leg, foot: Hopi héka leg; Mono huhka leg; Cora ?ifka
leg; Huichol ?ikd foot; Papago Pduk(s) shin, calf. The third is *tuka fo extinguish: Hopi té-ka
to extinguish; Southern Paiute tux¥a(q) to exiinguish.

Accordingly, we argue that UA *k descends as /k/ when preceded by a high vowel and
followed by *a, but as /q/ when preceded by a low vowel and followed by *a. This argument
can be extended—if restricted to examples descended from reconstructible forms—to
account for the Hopi reflection of *k in all environments: UA *k > /k/ when contiguous
to a high vowel; *k > /q/ when initial before a low vowel and when medial and flanked by
low vowels, i.e., when not contiguous to a high vowel.

The same argument may well account for the Hopi development of /5¥/ < *p in *kupa
97) > ké'p¥a husband.,
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qé:si thigh; *kano, not (136) > qa; *ka.ti (42) > qdti fo sit sg.; *ma ka (83) >
mé-qa to give; *naka (47) > nd:iqa earring, ndqvi (with the distinction q/k
neutralized before /v/ so that in transcription either could be written) ear.

UA *k > /k/ before *Vhieh: *ki (?i ~ i) (43) > ki:(ki) to bite; *ki (44) >
ki-hi house; *ku fire, firewood (137) > ké:—tala light from fire, ké-ho firewood;
*ha (ki) who (138) > héki; *pu.ku (46) > pd-ko dog, pet; *tiki ~ a (113) >
tiki fo cut; *u.ku (23) > toké—?ani black ant.

All other UA stops, namely */t ¢ k¥ ?/, remain unchanged in Hopi. Their
reflexes are given in successive statements below.

UA * > /t/: *tiwa (21) > tiwa fo find; *ta.ma (29) > tdma tooth; *tu.su ~ i
(75) > t6:s-i sweet corn meal; *tus- (121) > t6:(ka) to extinguish; *ta- (125) >
td-hi stnew; *?ati (24) > ?4ti louse; *mati (25) > mé-t- well demeaned; *sita
(32) > sita ~ siita ochre.

UA *¢ > /e/: *eigpu (13) > ciivo; *magci (36) > mé-ciw-ta fo be visible;
*kviel (85) > kYiei(n™i) smoke.

UA *kv > /kv/: *kva.si ~ i (60) > kvasf it is cooked; *k“a,si (51) > kv asi
penis; *kis(si) (52) > kvisi to take, pick up; *kvi- (53) > kvi(vi) cooked food;
*kvigta (54) > kvita feces; *hik™i(si) (55) > hik™si fo breathe; *kva(?a) (48) >
k"i?% to swallow (vowels do not here follow the usual correspondences, but we
are reluctant to set up a reconstructed UA by-form to regularize these vowel
reflexes in Hopi); *k™a- (49) > k“4:-hi eagle.

UA *? > /?/: ®Pa,na (58) > ?4a:na long hair; *?asi to bathe (139) > ?4:si
to wash ones own hair; *?ato (60) > ?4:t6 bottom; *yi?i (106) > ?i-ni? my mother
(from pre-Hopi yi’i), yi?at his mother; *k™a®a (127) > ?i-kva’a my grand-
father; *su?u grandmother (140) > ?i-so?o my grandmother (cp. Papago hi?ul).

Of the UA fricatives, *s remains as Hopi /s/ in all environments, and */h/ is
doubly reflected.

UA *s > /s/: *siu(pi) (11) > st:si(n™a) to be cool, cold—as food; *si- (65) >
st (ka) one; *si (66) > si--hi guls, entrails; *siy(?1 ~ a) (67) > sfsi(wki) to urinate;
*sispa (70) > si:va metal, sispa fo shave (in this kind of reduplication the first
vowel of the unreduplicated stem siva, is lost after the exfix si- and /v/ ~ /p/);
*su (71) > s6--hi star; *suwi ~ a (72) > séwa to eal; *punsi (5) > pé-si; *kasi
(41) > qési; *kvauwst ~ i (50) > kvasi; *kva,si (51) > kvasi; *k i, (si) (52) >
kvisi; *yansa (76) > yé-se fo sit pl. (vowels here do not follow the usual cor-
respondence, but this may be an instance of a Hopi development analogous to
Yaqui /e/ < */a/ after /y/).

The first statement below accounts for Hopi reflection of initial *h-; the second
of medial *-h-.

UA *h- > /h/: *hi,- (77) > hi'(ko) to drink; *hik™i(si) (55) > hik¥si; *hu
(78) > ho-hi arrow; *hu,pi (79) > siwd-hovi unmarried person; *ha(ki) (138) >
hélki.

UA *h- > zero: *pahi (1) > pa-y-; *?oho (61) > ?&'(qa) bone; *yahi,(pa)
(82) > yaryva to climb up pl.

All UA nasals remain in Hopi—*/m ny/ > /mn 1/, respectively; and
/1¥/ from *1 occurs under statable conditions (see fn. 16).
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UA *m > /m/: *ma.ka (83) > mé-qa; *mala (84) > mé‘na girl; *mi®a (85) >
mi?a to shoot 1t; *mu,ki ~ u (86) > mad:ki fo die; *ta.ma (29) > tama.

UA *n > /n/: *na.pi (16) > nd-vi; *na.ka (47) > naqvi; *ni;ma (89) >
ni:ma liver; *no- (96) > ni-hi egg.

UA *ny > /n/: *?a.qna (58) > ?4'pa; *?o.;na (63) > ?6na salt; *ipi (94) >
1éni tongue (this is the only instance of a reconstructible initial *1 for the daughter
languages which include the morpheme for tongue—Hopi, Cahuilla-Luisefio,
Tiibatulabal, and languages to the south of these; we assume that in this
environment—after initial /1/—Hopi /i/ ~ /e/).

UA * > /1/; see example above for the one stem reconstructed for UA with
initial *1.

But Hopi has /n/ reflex for medial *1: *sula (98) > sé'na edible part of a seed;
*mala (84) > ma:na girl; *kali house (141) > ?i-qéni my place; *tala (28) >
tana hoof; *sala sticky (147) > si'na gum.

The UA glide *w is triply reflected in Hopi; conditions for the reflexes can be
stated partly in terms of adjacent vowels and partly in terms of position in UA
words.

UA *w > /1/ initially before UA low vowels and medially when flanked by
low vowels: *waki (99) > 14°ki dry; *wo- (103) > 16- (yom) fwo; *wo ko (142)
pine > l6q6; *?awa (104) > ?4-la horn.

UA *w remains initially before UA high vowels and also remains medially
before a high vowel or after a high non-nasalizing vowel. However, after at least
one high nasalizing vowel (%,), UA *w > /p%/.

UA *w > /w/: *wi- (100) > wi (ko) big; *wi.pa (17) > wivi:-ta; *wi- (102)
> wi-hi fat; *tiwa (21) > téwa; *suwi ~ a (72) > séwa; *Pawi (124)
> ?4:?a'w-na fo tell, announce.

UA *w > /p%/: *tiawa (20) > tin“a to name.

The UA lingual glides *r and *y are singly reflected in Hopi.

*r > /r/: *ukur(i) > tokori screech owl (the only cognate for *r).

*y > /y/: *yuku (109) > yék-va fo rain; *yaska (110) > yiqa nose; *yiki
(107) > yiki to get taste from it; *yi? (106) > yi%at his mother; *koya (45) >
qirya.

Loss of final vowels in Hopi is less a matter of regular historical development
than of regular morphophonemic alternation.

Positive Hopi reflexes of UA vowels are exemplified below.

UA *i appears as Hopi /y/ after medial *h: *pahi (1) > pé-y-; *yahi,(pa)
(82) > yayva.

Otherwise, *i > /i/ in Hopi: *pisti (143) > piti o arrive sg.; *k™i.ci (35) >
kvirci(n™i); *ki (44) > ki--hi; *kvita (54) > k¥ita; *si (66) > si--hi; *wi- (102) >
wi-hi; *?i this (116) > ?1-?i; *packi (2) > paki; *kasi (41) > qd:si; *kva,si
(51) > kvasi; *ligi (94) > léni.

UA %' > /i/: *?%,(ca) to plant (119) > b(y-); *?- theft (120) > ?%?i(yi) to
steal; *sita (82) > stta; *kvi(si) (52) > k¥isi; *nioma (89) > ni:ma; *piyti
(3) > piti; *na.pi (16) > nd-vi; *ka.ti (42) > gdti.

UA *u > /o/: *tuki ~ a night (144) > t6°ki last night; *ku.pa (9) > képa;
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*puusi (5) > pési; *punku (46) > pdko; *su (71) > s6--hi; *hu (78) > hd--hi;
*muyki ~ u (86) > mé:ki; *yuku (109) > y6k-va; *ci.pu (13) > ci:vo.

*0 > /6/: *po (4) > pd-hi; *po (7) > p6-hd; *koya (45) > qb-ya; *no- (96) >
nd-hi; *?0,na (63) > ?6na; *wo.ko (142) > 16q6; *?ato (60) > 24-10.

*g, > /a/: *taka man (145) > t4-qa; *ma hand (128) > ma ~ mi?a; *pa
(123) > p4--hi; *ta,pa (10) > ti-pa-k-na; *ka (136) > qa; *k"a’a (127) >
?i-k*a%a; *ha(ki) (138) > hdki; *mala (84) > mdna; *mi’a (85) > mi?a;
*2awa (104) > ?4la; *ti,wa (20) > tin“a; *ya.ka (110) > yaqa.

HuicHoL

Of the UA stops, only *p is multiply reflected in Huichol. All other stops re-
main unchanged.

The three reflexes of *p are conditioned either by position in UA words or by
the reflex-conditioning effect of preceding UA vowels. Instances of initial *p
and of medial *p are given below.

UA *p- > /h/: *pahi (1) > héi-ka three; *piuti (3) > heté- heavy; *po (4) >
hu(yé) road; *puasi (5) > hi&i eye; *po (7) > hu:(8ari) body hair; *paska (8) >
héka reed; *pini (91) > hi'ni- to suck on cane;" *pa (123) > ha: waler; *puka
stomach (149) > huké (cp. Papago wéok stomach).

UA *-p- > /p/ after *V, and zero after *V,: *ku,pa (9) > kipd head hair,
*ti,pu flea (146) > tepi (cp. Papago &ips flea); *cipu (13) > cii- batter;
*na,pi (16) > na-(kdri) prickly pear cactus; *wispa (17) > wé- to hit, whip;
*sipa (70) > §ifi- to shave; *hu.pi (79) > %ii(méari) girl (ep. UA *mala child).

The reflexes of all other UA stops, */t ¢ k kv ?/, are exemplified in successive
statements below. '

* > /t/: *tini (19) > téni mouth; *ta.ma (29) > ta'mé tooth; *tono (30) >
tund knee; *uki ~ a (144) > tikd'- night; *tousa (31) > tudd- white; *Pati
(24) > ?até louse; *mati (25) > macti- to know; *sustu (26) > 8ité fingernail,
claw; *ta- (125) > ta-td tendons; *tima (117) > temd(iki) boy, temda(ri) boys.

6 > /o/: *eigpu (13) > cii-; *ci(?1) (33) > cici- to suck; *kosc-i (34b) > kurci
sleep; *?aci ~ a (39) ?asci- to laugh at; *yaca (40) > -yeca to put; *eikuri ~ cikori
(148) > cikiri circle; *?i,(ca) (119) > eca- to plant; *wisci (101) > we- ~ -wece
to fall, lose.

*k > /k/: *kiy (%1 ~ i) (43) > ke- to bite; *ki (44) > ki* house; *koya (45) >
kuya to kill several; *ku,mi ~ a (88) > ki'mi- fo nibble; *na.ka (47) > naké
ear: *waki (99) > waki- fo get dry; *tiki ~ a (113) > -teke to break; *wo.ko
(142) > hukid pine.

*ew > /kv/: *kva(?a) (48) > kva- ~ k¥a®a lo eat; *k¥ausi ~ i (50) > ?i-
k¥4-& ripe; ¥kvausi (51) > kva-3i tail; *kvi (st) (52) > kve- to bring sg.; *kvi,ta
(54) > k¥ita excrement.

*2 > /?/: *%aki (57) > ?4ki arroyo; *?awna (58) > ?and wing, fleiching of

11 Verbs are listed in our source in combination with affixes (prefixes or suffixes)—the
stress on any verb stem varies in position according to particular affixes which combine
with it in a given instance. We list verb forms here without affixes but with a hyphen pre-
ceding (in the case of prefixes) or following (in the Ga&eluf quﬁxt_aa_) in place of the omitted
affixes. Stress is omitted in citing such verbs bub is retained in citing non-verhs.
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arrow; *?asi (59) > ?a8i- to arrive; *?oho (61) > ?u(mé); *mo %0 134) > mu’d
head.

The UA fricative *s has a single reflex in Huichol, while *h has two reflexes.
Position of *h in UA words accounts for different reflexes in Huichol.

¥ > /8/: *sawa (64) > Sawd leaf; *si- (65) > e(wi); *siy(?1 ~ a) (67) >
&i- Lo urinate, $i81 wrine; *si,(pi) (11) > §6(ri) cold; *sita (32) > fetd- red, Seta-rika
face paint; *punsi (5) > hisi; *toysa (31) > tudd-; *tussu ~ i > ti-si- to grind;
*yansa (76) > yeSa- to sit.

*h > /?/ mitially: *hi.- (77) > ?i- to drink; *hu (78) > ?i(rf) arrow, ?i(ca)
quiver; *hu.pi (79) > ?ii(méari).

*h > zero medially: *pahi (1) > héi-ka; *?oho (61) > ?u(mé); *tiha (80) >
té hail; *muhu (81) > mii- to shoot with an arrow; *yahi,(pa) (82) > yei- fo go,
wall; *tahi fire (150) > t4i (ep. Papago tai fire).

In Huichol, UA *m remains as /m/, but *n and *1 merge as /n/.

UA *m > /m/: *mu,ki ~ u (86) > miki dead; *mati (25) > marti-; *ma
(128) > mam4 hand; *mo?o (134) > mu?i; *ta.ma (29) > ta'mé; *ku,mi ~ a
(88) > ki'mi-.

*myn/ > /n/: *na.ka (47) > naké; *ni,ma (89) > néma liver; *naya (95) >
nai- to light a fire; *tini (19) > téni; *kuna (97) > kina husband; *na- root
(151) > nani (cp. Hopi pa- root); *tono (30) > tund; *?a.pa (59) > ?and;
?0.na (63) > ?ana salt. -

Reflexes of *1 in Huichol are conditioned by position in UA words.

Initial *1 > /n/: *lini > neni longue.

Medial *1 > zero: *puli ~ a (97b) > hii- ~ -hia fo tie; *1jola ~ (o) nowi ~ a
to retwrn (152) > -nua ~ -nu'nuwa (cp. Papago néd fo turn or return in walking
< *gola, néonogi to return < *nonowi; Hopi nila tire, hair whorl < *nowa).

One of the three UA glides is doubly reflected; the reflexes of *w are con-
ditioned by following UA vowels. The two other UA glides, */r y/, are singly
reflected.

UA *w > /h/ before UA *o and /w/ before UA */iia/: *wo- (103) > hi:(ta)
two; *woko (142) > hukid; *wagki (99) > waki-; *wici (101) > -wece; *wi-

- (100) > we(ri-) to grow; *wi- (102) > wi'(yd) grease; *?awa (104) > ?awé

horn; *tiawa (20) > -tewa fo be named; *yiwa (108) > -yewa to be wide.

UA *y > /y/: *yaca (40) > -yeca to put; *yaysa (76) > ye-sa-; *yahi.(pa)
(82) > yei-; *yiwa (108) > -yewa to be wide; *k™iya (112) > kv iye earth, ground,;
*koya (45) > -kuya.

UA *r > /r/: *eikuri ~ cikori (148) > eikiri; *tukur(i) (105) > mi‘kiri owl.
This last correspondence is dubious because it assumes an ad hoc morpheme
boundary between *tu and *kuri.

The controlled Huichol reflexes of UA vowels are exemplified below. We
identify as ‘controlled’ those reflexes which are either single or, if multiple,
appear under statable conditions.

UA % > /i/: *? (116) > ?i(ki) thes; *pini- (91) > hi'ni-; *ci;pu (13) > cii-;
*ki (44) > ki'; *kvigta (54) > kvitd; *his- (77) > ?i-; *pahi (1) > héi-ka;
pussi (5) > hi¥i; *mati (25) > ma-ti-; *k"a.si (51) > kva.
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UA % > /e/: *piyti (3) > heté-; *tiuni (19) > téni; *?,(ca) (119) > Peca-;
iy (71 ~ 1) (43) > ke-; *kviy(si) (52) > k¥e-; *sita (32) > Zetd-; *tiha (80) >
té; *ni;ma (89) > néma; *?ati (24) > ?até.

UA *u > /i/: *kuup(i) to close (153) > kipi- to close the eyes (cp. Papago kuaup
to close); *kugpa (9) > ki'pd; *tuki ~ a (144) > tikd'-; *suutu (26) > &ité;
*muyki ~ u (86) > miki; *kuna (97) > kina; *ti,pu (146) > tepi; *eispu (13) >
Cli-.

UA %o > /u/: *tousa (31) > tudd-; *koue-i (34) > ku'ci; *?0,na (63) > ?na,
salt; *tono (30) > tuntd; *wo.ko (142) > hukd; *mo?o (134) > mu®d.

UA *a > /e/ after *y but remains as /a/ after other UA consonants: *yaca
(40) > -yeca; *yansa (76) > ye'$a-; *yahi,(pa) (82) > yei-; *kviya (112) >
kviye; *pa.ka (8) > hika; *pa (123) > h4-; *naka (47) > nakd; *ma (128) >
mama.

In addition to the vowel reflexes exemplified above, we recognize others which
we cite as found. Thus, final *a > /e/ where *a > /a/ would be expectable:
*ta.ma (29) > ta'mé. Final *a remains /a/ after *y where *a > /e/ would be
expectable: *koya (45) > -kuya. Final *u > /e/ where *u > /i/ would be
expectable: *su,tu (26) > &ité.

Otraer Cora-Huicron: Cora

Fuller treatment is accorded to Cora reflexes which differ from Huichol re-
flexes than to reflexes which are the same in both languages.

Three stops, */p k k¥/ are multiply reflected in Cora but only the first of
these is so reflected in Huichol. Unlike Huichol again, multiple reflection of
Cora stops is conditioned in general by following GA vowels, and in particular
by the two contrasting environments for vowels after *p (*a contrasting with
other vowels) and for vowels after /k kv/ (*/i i/ contrasting with other vowels).

After *Vy, UA *p descends into Cora as either /p/ or /p"/ depending on the
following vowel. The reflex /p“/ appears before *a, /p/ before other vowels:
*kuupa (9) > kip¥4 head hair; *ti,pu (146) > tepi Jea.

In other environments—initially and after V, medially—UA *p > fricative
reflex /h/: *pa.ka (8) > hakd reed; *ci,pu (13) > cihi(vi) bitter.

UA *k always descends as a stop in Cora, either as a laminal /&/ (before

*/ii/) or as a velar /k/ (before other vowels): *ki (44) > &(?i) house; *?aki
(57) > ?4¢i arroyo; *ki,(?1) (43) > -86% to bite; *ku,pa (9) > kipva; *pa.ka
(8) > halks.

The Cora reflection of UA *kv is parallel to that of *k (/6%/ before * but
/kv/ before *a): *kvi ta (54) > &vit4 excrement; *kva,si (51) > kvasi tazl.

As in Huichol, UA */t ¢ ?/ are singly reflected in Cora.

UA *t > /t/: *i,ni (19) > téni mouth; *?ati (24) > ?até louse.

UA *¢ > /e/: *eipu (13) > cihi(vi); *koaci~o (34) > kuci he is sleeping.

UA *? > /?/: *?a.na (58) > %an4 feather; *mo?o (134) > mu?4 head.

Of the UA fricatives, *s is singly reflected, *h is doubly reflected.

UA *5 > /s/: *tu.su~i (75) > -ti%isi lo grind. 4

UA *h > /?/ initially, zero medially: *hu (78) > ?i%i(f) arrow; *tiha (80) >
teéte hail.
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The UA labial nasal has two reflexes parallel to those of the UA labial stop—
*m > /m¥/ before *a, but remains /m/ before other vowels: *ni.ma (89) >
neém¥a liver; *muyki~u (86) > mi?¢i dead. ;

As in Huichol, however, the remaining UA nasals */n 1/ merge into /n/ in
Cora: *tini (19) > téni; *tono (30) > tuni knee.

The UA glide *w has triple reflexes; some of these are better attested than
others. As in Huichol *w > /h/ before *o: *wo.ko (142) > huku pine. Allso as
in Huichol, *w > /w/ before *a: *waki (99) > wahéi dry. But unlike Huichol,
Cora has reflex /v/ before *i: *wi- (100) > ve(?é) big. :

Initial UA *y remains as /y/ in Cora, but medial *y is lost: *yi,? (168) >
-ye?e to swallow water; *kviya (112) > &véh. !

Only the better controlled vowel reflexes are exemplified for Cora—these are
in agreement with Huichol ones.

UA # > /i/: *sia(Pi~a) (67) > si?i(sdri) urine.

UA * > Je/: *ti,ni (19) > téni.

UA *u > /i/: *kuna (97) > -kiin husband.

UA *o > /u/: *?0.pa (63) > ?undh salt.

UA *a > /a/: *pa (123) > hdh water.

TARAHUMARA

In addition to the glottal stop *?, three UA oral stops */p t k/ are multiply
reflected in Tarahumara, while the other oral stops */c¢ kv¥/ are singly reflected.

Reflexes of *p and of *? are conditioned according to their position in U.A
words. The reflexes of *t are conditioned in part by position in UA words, in
part by following UA vowels, F (front *i) contrasting in its effect with 2(BB?)
vowels (back /i a/ and /u o/). . s

UA *p > /b/ initially, /p/ medially: *pa ki (2) > baki he 7s entering; *pi.ti
(3) > hité it’s heavy; *po (7) > bo(?wé) it has hair, wool; *punlﬁ (5) > busi
eye; *paka (8) > bakd reed; *pa (123) > ba(?wi) water; *po?i~o (130) o
bo?i- to be lying down, bu?wi he is lying down; *kuypa (9) > kupi head hair;
*taupa (10) > rapa-na he is splilting it; *cigpu (13) > cipi it ¢s bitter—as coﬁfae;
*wipa (17) > wip(isé) he’s whipping him; *si,(pi) (11) > sip(i). he's cooling
down; *si;pa (70) > sipd he’s scraping it; *hu.pi (79) > upi wife; *ti,pu (146) >
ripu(ef) flea. . !

UA *t > /c/ before *i in the only instance in which *t is reconstructed in this
environment: *mati > maci he knows.

Before other vowels, UA *t > /r/ initially and /t/ medially: *ti.ka (18) > rikd
he is laying it down; *ti,wa (20) > riwa-rd name, he is naming him; *tiwa (21) >
viwd he sees it, finds it; *ti,ni (19) > rini mouth; *ta.ma (28) > ramé footh,
oté-rama molar; *su.tu (26) > sutl fingernail; *kuta neck (154) > kuté neck,
throat; *sita (32); sitd- red; *kviyta (54) > witd excrement, he is excreting.

UA *¢ > /e/: *eispu (13) > cipd; *ei?i (33) > c¢i®f he is sucking—on breast;
*ko.ci~o (34) > koci he is sleeping; *masci (36) > maci there is light; *?aci~a
(89) > aci ke is laughing; *?i,(ca) (119) > icd he's planting it. dl

UA *k > /k/: *kasi (41) > kasi leg; f‘kiu(?imi) (43) > iki he’s biting it;
*ku,mi~a (88) > kumi to eat whole grains, kernels; *ku,p(i) (153) > kupi
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closes the eyes; *ko?a (131) > ko?wéa he’s ealing; *tuyku (23) > ruku(dwa) it is
getting dark; *siki~a (115) > siki(ré) he’s cutting it—with a knife; *puku (46) >
buku-ri pet; *nayka (47) > naki ear.

As a feature of secondary development UA *k > /g/: *mu,ki~u (86) >
-mugt when occurring as the second member of a compound in ri-mugi he is
dreaming (cp. Hopi tf:-moki fo dream).

UA *kv¥ > /w/: *kva(?a) (48) > a’wi he’s swallowing it; *kvausi~i (50) >
wast frut; *kva,si (51) > wasi tael; *k™i.(st) (52) > wi he is harvesting it; wisa
he snatches it; *k™ita (54) > witd; *hikvi(si) (55) > iwi he breathes: *tokvi
(56) > rowi rabbit.

UA *? > zero initially, /?/ medially: *?awa (104) > awd; *?i.(ca) (119) >
icd; *Paci~a (39) > aci; *ei®i (33) > ci?i; *mo?o (134) > mo?6 head.

In the sequence B° vowel (*o) and *? and unrounded vowel (*i or *a), the
cluster /?w/ results in Tarahumara: *so?i (132) > so?wi he is getting stickers in
himself; *ko?a (131) > ko?wa. Following *i, UA *? appears as a cluster /?y/:
*mi®a (85) > miyd he’s killing him.

Of the two UA fricatives, *s is singly reflected. But *h has dual reflexes con-
ditioned by position in UA stems.

UA *s > /s/: *si (66) > si(wi) enirazls; *siy(?i~a) (67) > isi urine; *si;ku
(68) > siku- navel; *simi~a (69) > simi he is going; *sunu (93) > sund corn;
*pusa (74) > busé he wakes up; *tussu~i (75) > rusi he grinds it; *tiso (118) >
risd cave.

UA *h > zero initially and /h/ medially: *hik“i(st) (55) > iw{; *hu.pi (79) >
upf; *tiha (80) > rihé hail; *tahi (150) > rahi-na it burns. Initial *h is retained
if the stem in which it appears is the second member of a compound: *hi,- (77) >
bahi he drinks (ba- < *pa water).

Though *m remains as /m/ in Tarahumara, */n 1/ merge into /n/.

UA *m > /m/: *mati (25) > maci; *maci (36) > macf; *mi®a (85) > mi®y4;
*mu,ki~u (86) > muku ke is dying; *muhu (81) > muhu(bd) he is shooting
with a bow; *ta;ma (29) > ramé; *simi~a (69) > simi.

UA */ny/ > /n/: *naka (47) > nakd; *ni(?i) (90) > i%ni it is flying; *tini
(19) > rinf; *sunu (93) > sund; *kuna (97) > kund; *pa- (151) > na(wai)
root; *nola (152) > nor(ira) he goes along whirling around; *tono (30) > rond;
*Pa,na (58) > anA.

Medial *1 is reflected by /r/: *tala (28) > rard foot; *mala (84) > mar4
daughler of @ man; *sula (98) > surd heart; *kali (141) > kari house; *puli~a
(97b) > buré he s tying it. The one UA form in which initial ¥ is reconstructed
does not have a reflex in Tarahumara.

Of the three UA glides, */w y/ are each doubly reflected in Tarahumara.

UA *w > zero initially before *o: *wo- (103) > o(kud) two (but the same
initial *w remains in na-wé four where it is now medial); *wogko (142) > ok¢
pine.

UA *w > /w/ initially before /iia/ and also > /w/ medially without re-
striction as to following vowel. *wi,pa (17) > wip(is6); *wi- (102) > wi(?f)
grease; *waki (99) > waki-céami; *wi,ci (101) > wict he is falling; *tiwa, (21) >
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riwéd; *ti.wa (20) > riwa(rd); *sawa (64) > sawd leaf; *Pawa (104) > awi;
*suwi~a (72) > suwi they will die, suwé it is finishing; *yiwa (108) > iwa(rd)
he 1s putting a hole in it, piercing it.

UA *y > zero initially and is reflected as a cluster /?y/ medially: *yaca (40) >
aca he is pulting it; *yassa (76) > asd-ri he was sitting; *yuku (109) > ukd 4t s
raining; *va.ka (110) > aka noese, face; *koya (45) > ko?ya he is killing them;
*ewiya (112) > wilyé ground.

Reflexes of UA vowels follow:

* > /i/: *pini (91) > bini- to suck; *sisku (68) > siku-; *kvista (54) > witd;
#simi~a (69) > simi; *wi- (102) > wi(?1); *pa.ki (2) > baki; *hu.pi (79) > upi.

TUA * > /i/ medially, /e/ finally: *pisti (3) > bité; *ti.ka (18) > rik4;
*tiwa (21) > riwd; *ti,ni (19) > rinf; *?ati (24) > até louse; but also final
# > i where *# > e is would be expectable: *si,(pi) (11) > sipi.

UA *u > /u/: *ku (137) > ku firewood; *ku,pa (9) > kupé; *su,tu (26) >
suti; *pu.ku (46) > buku-rd; *muhu (81) > muhu(bd); *yuku (109) > ukuy;
*eizpu (13) > cipi; *tiypu (146) > ripu(ei).

*0 > /o/: *mo?o0 (134) > mo?6; *tono (30) > rond; *wo.ko (142) > okd;
*koya (45) > ko®yi; *po (7) > bo(?wé); *tiso (118) > riso.

*3 > /a/: *paka (8) > bakd; *kasi (41) > kasi; *na,ka (47) > naki;
*kvausi (51) > wasi; *?awa (104) > awid; *kupa (97) > kund; *sula (98) >
surd. But final *a > /e/ in *ta;ma (29) > ramé; *kviya (112) > wi?yé; *tiha
(80) > rihé.

ZACAPOAXTLA NAHUAT

References made to Nahuat, below, are to be understood as applying to the
Nahuat of la Sierra de Zacapoaxtla.

Dual reflexes appear in Nahuat for UA *p and *¢—those for *p are determined
either by the position of this stop in UA words, or by the UA vowel preceding
the stop; those for *c are determined by the vowel following.

UA *p- > zero: *paki (2) > aki to fit in, kal—aki fo enter (kal- < *kali
house); *piyti (3) > eti-k heavy; *po (4) > oh-ti road; *pu.si (5) > i'$- eye, face;
*packa (8) > a'ka-t reed; *pa (123) > a'-t water.

UA *p- > /p/ after *V, but zero after *V,: *ta,pa (10) > -tapa'-na to split
1t; *ku,p(i) (153) > ihkopi to close the eyes; *cispu (13) > &idi-k bitter; *si.pa
(70) > -%i*(ma) to flay, -%i-(toma) to scrape, skin.

UA *e¢ > /&/ before the F vowel ¥, /¢/ before UA vowels in the set 2(BB°):
*eigpu (13) > é&idi*-k; *ko,ci~o (34) > koti to sleep; *ci?i (33) > -&i*&i- to suck;
*ei- (114) > -¢ihdi saliva, spittle; *coma (37) > -coma fo sew; *co(ni) (38) >
con-ti head hair; *wiet (101) > weci to fall (inecremental /i/ in Nahuat replaced
final #),

Stops other than */p ¢/ are uniquely reflected.

UA *t > /t/: *ti.ka (18) > -te'ka to lay it down; *ti,ni (19) > -te'n mouth;
*ta.ma (29) > -ta'n tooth; *tiki~a (113) > -teki to cut it; *ta- (125) > -ta(lwa)
tendon; *taka (145) > taka-t~ta'ga-t man; *mati (25) > -mati to know;
*suytu (26) > i-sti his fingernadl.
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VA *k > /k/: *ki,(?i~1) > -keh(coma) fo bite; *kahi~a (127) > kaki to
hear; *kali (141) > kali house; *ka,ma (87) > -kama(k) mouth; *naka (47) >
-naka'(s) ear; *majka (83) > -maka lo give; *tiki~a (113) > -teki; *wo.ko
(142) > oko-t pine.

TUA *k* > /kv/: *kva(?a) (48) > -kva: to eat; *kVi.(st) (52) > -k™i to take;
*kvigta (54) > k¥ita-t excremendt.

UA *? > gero: *?asi~i (59) > ahsi fo arrive; *Poho (61) > o'(mi-t) bone;
*ei? (33) > -Gitdic fo suck; *kva(?a) (48) > -kva-.

Of the fricatives, *s is doubly reflected in Nahuat *h singly.

UA *s > /§/ before the T vowel *, /s/ before UA vowels in the set 2(BB°):
*siy(?i~a) (67) > -8ifi-§-a lo urinate; *si;ku (68) > -8k navel; *si;pa (70) >
-§i*(toma); *punsi (5) > i'%-; ¥siu(pi) (11) > sese-k cold; *susbu (26) > i-sti;
¥si- (65) > ser one; *su (71) > si*(tali'n) star; *sunu (93) > si'n-ti corn cob;
si‘-n-mi-l cornfield; *pusa (74) > ihsa to wake up.

UA *h > zero: *ha(ki) (138) > a‘k(oni) who, a-ki'(n) someone; *hi.- (77) > -i:
to drink (in a't-i* to drink water) ; *?0ho (61) > o:(mit); *kahi~a (126) > kaki.

Reflexes in Nahuat of UA nasals are double for *m, merging for */n 1/.

UA *m > /n/ when final in modern Nahuat: *ta.ma (29) > -ta'n tooth. But
*m remains /m/ when initial or intervocalic in modern Nahuat: *mati (25) >
-mati; *ma.ka (83) > -maka; *mu,ki~u (86) > miki fo die; *ma (128) > -ma-(y)
hand; *coma (37) > -coma to sew; *ka,ma (87) > -kama(k).

UA */n 1/ merge into /n/ in Nahuat: *napka (47) > -naka’(s); *tini (19) >
-te'n; *eo(ni) (38) > con-ti; *tani (92) > -tani fo ask for; *sunu (93) > si'n-ti;
*pa- (151) > na'(lwa-t) root; *lini (94) > -nene-pi‘l tongue; *tona-la to shine,
sun, daylight (155) > tonal sun (cp. Papago ténal-ig light, ténad to shine—of sun;
Hopi tén-va late morning).

The UA lateral *1 is doubly reflected, initial *1 > /n/, but medial *] remains as
/1/: *lini (94) > -nene-picl; *kali (141) > kali; *sala (147) > sasal-ti‘'k stzeky
(ep. Papago had- sticky; Hopi sina gum).

Reflexes of UA glides */w y/ are given below—but only when these glides are
in word-initial in UA, for instances showing reflexes of medial */w y/ have not
been found.

UA *w > zero before *o, /w/ before other UA vowels: *wo- (103) > o'-me
two, oh-pa twice; *woko (142) > oko-t pine; *waka (99) > wa-ki to get dry;
*wi- (100) > we-(yi) big; *wiset (101) > weci.

UA *y remains as /y/: *yazka (110) > -yeka(col) nose.

Positive Nahuat reflexes of UA vowels are given first, and these are followed by
instances of zero reflexes.

UA 4 > /i/: *eispu (13) > &idi‘k; *kvita (54) > krita~-t; *hi.- (77) > -i-;
*siku (68) > -8i'k; *mati- (25) > -mati.

UA *i > /e/: *piti (3) > eti-k; *si,(pi) (11) > sese-k; *tika (18) > -te'ka;
*wi- (100) > we:(yi).

UA *u > /i/: *fuusu~i (75) > ti-s-keh woman who grinds; *pusa (74) > ihsa;
*mugki~u (86) > miki; *sunu (93) > si'n-ti; *su (71) > sir(talin); *su,tu
(26) > i-sti.
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UA *o > /o/: *po (4) > oh-ti; *koci (34) > kodi; *woko (142) > oko-t;
*co(ni) (38) > co'n-ti; *?oho (61) > o:(mi-t); *tona-la (155) > to-nal.

- UA *a > /e/ after *y in *ya,ka (110) > -yeka(col); but *a remains as /a/
after other consonants: *pa.ka (8) > a‘ka-t; *ta,pa (10) > -tapa--na; *ta,ma
(29)> -ta'n; *naska (47) > -naka‘(s); *kva(%a) (48) > -k a:.

Final *V is lost in noun stems after UA continuants: *ti,ni (19) > -te'n; *pu,si
(56) > i'8-; *ta,ma (29) > -tam; *co(ni) (38) > co'n-ti; *sunu (93) > si‘n-ti;
*kali (141) > kali (the final /i/ here is not a reflex of the final *i in the recon-
structed stem, but rather the final vowel of the absolute suffix -li~-ti; the under-
lying kal-li appears in this dialect as kali, though in some Aztec languages, e.g.

‘Milpa Alta, the form retains both laterals as an identical consonant cluster /11/.

It may be said generally that any UA high vowel ending a verb appears in
modern Nahuat as /i/, whether by replacement or by regular descent. The re-
placement is evidenced only by UA verbs ending in *i, since the other two high
vowels, */i u/, are both reflected regularly by Nahuat /i/: *wi,ci (101) > weci;
*tiki~a (113) > -teki; *kvi,(si) (52) > -kvi.

- Oraer AzteEc: PocHUTLA

We do not attempt a detailed treatment of Pochutla, partly because available
source materials are limited and partly because Pochutla reflections mainly re-

‘peat those for Nahuat, above—instead, we emphasize those reflections which dis-

tinguish Pochutla as a divergent member of the Aztec branch and give but scanty
exemplification to the regular Aztec reflections of UA phonemes in Pochutla.

These regular reflections are of UA consonants:

*piyti (3) > eti heavy (*p > zero initially); *tika (8) > teke to lie down
(*t > /t/, *k > /k/); *co(ni) (38) > con head hair (*c remains /c/ before *o);
*ko.ci~o0 (34) > koéi (*¢ > /&/ before *); *kva(?a) (48) > kva {o eat (*k¥ re-
mains /kv/).

siku (68) > &ik-t navel (*s > /%/ before *i); *sunu (93) > son corncob (*s
remains /s/ before *u); *?0ho (61) > o-t bone (*? and *h are lost).

*mu,ki~u (86) > mok to die; *coma (37) > -come- o sew (*m remains /m/
initially and medially); *ti,ni (19) > ten mouth; *topa-la (155) > tunel sun

(*/n n/ merge into /n/; non-initial *| remains /1/); *lini (94) > nene-pil tongue

(initial *1 > /n/).
- *woko (142) > oko-t; *walki (99) > wak dry (*w > zero before *o; but
remains /w/ before *a); *ya.ka (110) > yeke-t nose (*y remains).

Reflection of UA vowels in Pochutla contributes to the status of this lan-
guage as a divergent member of the Aztec branch.

Whereas, in Nahuat, UA *u > /i/, in Pochutla the vowel remains as a back
rounded vowel (written /o/ in our source). UA *o also appears as one or another
of the back rounded vowels in Pochutla—doubly reflected as Jou/.

UA *u > /o/: *sunu (93) > son; *tussu~i (75) > toso to grind; *mu.ki~u
(86) > mok fo die. But in a few instances, our source shows what appears to be
counter-examples to the regular *u > /o/, namely UA *yuku (109) but Pochutla
yeko- to rain; and again, UA *puysi (5) but Pochutla i§-t face. We entertain the
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possibility that instances of this sort represent borrowings from Aztec languages
where this descent from *u to a front vowel is regular.

UA *o0 > /o u/: *co(ni) (38) > con; *po (4) > o(-tkan) road; *tona-la (155) >
tunel. In spite of the fact that we are not as yet able to reconstruct vocalic length
for UA generally, it is highly suggestive that where long /o*/ is found in other
Aztec languages, short /u/ is found in Pochutla, as in the last example cited;
compare Nahuatl /tonal/.

UA *a remains as /a/ after */p k™ w/, and after some *m: *pa.ka (8) > ake-t
reed; *pa (123) > a-t water; *waki (99) > wak; *kva(?a) (48) > k™a; *ma (128)
> -may hand.

But *a is reflected by /e/ after other *m and after other UA consonants:
*mati (25) > meti to know; *maska (83) > meke- to give; *taka (145) > teke-t
man.

UA */ii/ > /i e/, respectively, quite as in the other Aztec languages: *siku
(68) > Sik-t; *ti,ni (19) > ten.

OraEr AzrEc: NAHUATL

The UA stop *t is reflected in Nahuatl as /A/ before *a and as /t/ before
other UA vowels.

UA *t > /A/: *tani (92) > -Aani fo ask for; *taka (145) > Xa‘ka-R man;
*tay,pa (10) > -Rapa-na to break it, split it; *tahi (150) > Xi-A fire (with loss of
*g parallel to loss of *u in *su,tu > -sti fingernail).

UA *6 > /t/: *iuni (19) > -ten mouth; *tiki~a (113) > -teki fo cut; *topa-la
(155) > tonal sun; *mati (25) > -mati fo know.

Nahuatl reflection of other UA consonants is the same as in Nahuat.

*pugsi (5) > i8-Ai face (*p > zero); *ta.pa (10) > -Aapa-na (*p > /p/ after
¥V.); *eipu (13) > &i&ir-k bitter (e > /&é/ before *i); *coma (37) > -coma fo
ew (*c remains as /c/ before *o0); *kali (141) > kal-li house (*k remains as /k/);
*kwa(?a) (48) > -kva to eat (*k¥ remains as /kv/); *Pasi~i (59) > asi fo arrive
(*? is lost).

*pupsi (5) > i'8-Xi (*s > /§/ before *i), *si- (65) > se' one (*s remains /s/
before *i); *ha(ki) (138) > a‘ki who (*h is lost).

*muyki~u (86) > -miki fo die; *ecoma (37) > -coma (*m remains as /m/);
*i,ni (19) > -ten; *tona-la (155) > to'nal (*/n n/ merge into /n/).

*lini (94) > -nene-pil tongue (initial *1 > /n/); *kali (141) > kal-li (medial
*] remains as /1/).

; ;waki (99) > waki to dry up (*w > /w/); *yaka (110) > yaka-A nose (*y >
y/)-

Of the UA vowels, *u is reflected in Nahuatl by a front vowel, as in Nahuat;
but in Nahuatl there are two possible reflexes, /e i/, and the conditions which
will call for one or the other of these vowels are not known.

UA *u > /ie/: *pu,si (5) > i:§-Ai; *su (71) > si*(talin) star; *mu,ki~u
(86) > miki; *tuusu~i (75) > -tesi to grind.

Other UA vowels are reflected as in Nahuat: *ei;pu (13) > &éi-k (Y > /i/);
*tigka (18) > -te'ka fo lay it down (¥ > /e/); *Po (4) > oh-Riroad (*o > /o/);
*na ka (47) > -naka(s) ear (*a > /a/).
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TUBATULABAL

Half of the UA stops—*/p t k/—are multiply reflected in Tiibatulabal. Of
the other half, */k™ ?/ are singly reflected, as is *c; the last with but a single
cognate to attest it.

Stop reflexes of UA */p t k/ appear either as /b d g/ or /p t k/—with or
without the SGC of vorcing. The voiced-voiceless opposition in stops is a second-
ary development intricately involved in the morphophonemics of modern
Tiibatulabal.

Reflexes of UA */p t k/ also appear as /*b »d *g/—with the SGC of prE-
NAsALIZATION. On the one hand, like voicing, the SGC of prenasalization is in-
volved in Tiibatulabal morphophonemics (3, below), and is counted as a feature
of secondary development. On the other hand, two of the unit phonemes gener-
ated, /°g "h/, also appear as a regular feature in the descent of one UA stop
¥ in a particular environment. In the enabling environment—symbolized in
Chapter 3 as immediately after *V,—*¥k > /g *h/. There may well be other
UA stops which have non-secondary reflexes, as yet undetected, in the pre-
nasalized series of Tiibatulabal.

Reflexes of all UA stops are treated in successive paragraphs below. Though
most UA stops are reflected as such, some appear in one or another of the con-
tinuant series—as lateral, fricative, or glide.

Reflexes of UA *p are consistently stops, though they appear in different stop
series *p > /p b =b/: *pahi (1) > pa‘y- three; *piyti (3) > pili(?-)~%ipili(?)
to be heavy; *pi (6) > pi--l breasts; *po (7) > po:(n-t) body hair, hide (cp. poy-~
207hox) {o cut hair); *po (4) > poh-t road, trail; *pa (123) > pa‘-1 water; *paska
(8) > paha(bi-l) sugar cane; *pusku (46) > purgu(?-)~7?u= bu gu(?) fo
domesticate him; *siy(pi) (11) > &ib-~7?i&p to be cold; *mu,pi (15) > mupi-t
nose; *si.pa (70) > ?isib-~=&i'p to whittle, shave.

Reflexes of *t appear both in the stop series and in the lateral series of Tiibatu-
labal. Initial *t > /t d »d/; medial *t > /1/: *tiwa (21) > tiw-~"i-diw fo find
it; *ti.wa (20) > ?indin“a~tinva fo name, call him; *tawma to kick (156) >
?asdan to kick; ?ardana-min~tana-min fo step on it; *tu.(ku) (23) > tugu~
Purdurgu 4t is dark; *tu,ki~a (144) > tu-gi-t night; *tala (28) > tana(pi-t) heel;
*ta.ma (29) > taman-t footh; *tono (30) > tono'-l knee; *ta- (125) > ta(p-t)
sinew; *pigti (3) > pili(?-); *sugtu (26) > sulu(n-t) fingernail; *kacti (42) >
hal(?-)~"?a-hal(?) to sit, live; *pi,ti (143) > pil- to arrive; *ku,ta (154) > kula-n
his neck.

UA *¢ > /e/: *co(ni) (38) > co(mo-1) head hair. This is the only cognate that
our lexical material affords, and includes a not understood shift in nasal, as indi-
cated by the parentheses in the Tiibatulabal citation.

Reflexes of UA *k appear both in the stop series and in the fricative series;
*k > /k g g/ before UA high vowels; *k > /h *h/ before UA low vowels:
i, (Pi~i) (43) > kit ?-~?i-gi to bite; *ku (137) > ku-t fire; *ha(ki) (138) > %agi
who; *siki~a (115) > §i'gi-n-~?idi-gi-n to skin 4t; *kuna (97) > kupa-n her
husband; *puku (46) > purgu?-; *ka,ti (42) > hal(?-)~?ahal(?); *ka (136) >
ha- not; *kali (141) > hani--1 house; *kahi~a (126) > ha?-~?a‘ha?® to hear;
*ti ki~a (113) > tidiha~?ititiha it s cut up, titi-gi-n~?ititi'gi-n to cut tobacco;
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*ma.ka (83) > maha-~?amha to give it; *taka (145) > taha("bis) old man;
*na,ka (47) > narha-l ears; *wo.ko (142) > woho(2bo*-1) bull pine.

UA *kv > /w/: *k¥ausi~i (50) > wik-~iwis it is ripening, cooking; *kVaysi
(51) > wisi* tail; *kvis(si) (52) > wi§-~"iwis to cateh it, rope it; *kvista (54) >
wi‘la-t skirt feathers.

UA *? > /?/: *?awa (104) > %a'wa-t horn; *?asi (139) > ?a§-~7a%as
to bathe; *?1(116) > ?ih here; *?i-(120) > ?i(y-) to steal; *mi?a(85) > mi’i(g-)
to kill him; *sia(?i~a) (67) > &i?- to urinate; *tu?-i (133) > tu?i-1 flowr.

Both UA fricatives are multiply reflected in Tiibatulabal.

UA *s > /& »z/—that is, /§/ initially, and also /§/ medially after non-nagaliz-
ing vowel, but /z/ after nasalizing vowel *Vy: *saki to parch (157) > ?asag-~
ga-k to roast 1t (cp. Papago héali to parch corn; Huichol Saki parched corn; Tara-
humara faki esquite) ; *si,-po (14) > Supi-1 eyebrow; *su (71) > Su-1 star; *ewi, (si)
(52) > wid; *tusu~i (75) > ?utud- to grind; *kusu fo sound—of animal
(122) > ?ukus-~kus fo crow, yell (cp. Papago kihu fo sound—of animal; Tara-
humara kust); *pu.si (5) > purzi-l eye; *yansa (76) > yarz- to sit down.

UA initial *h remains as /h/ in at least one stem occurring as second member
of a non-productive compound: *hu (78) > pa-hu'-l war arrow (cp. pa-"digit
to war). Otherwise initial *h > /?/: *his- (77) > ?i:?-~?i"% lo drink; *ha (ki) >
Pagl.

Medial UA *h > /?/ in two instances, but zero in one: *muhu (81) > Pumu?®-
~?uwmu-? to shoot it; ¥kahi~a (126) > ha?-~?a-ha?; *pahi (1) > pa‘y-.

All three UA nasals remain in Tiibatulabal.

UA *m > /m/: *mu.ki~u (86) > mu-gi-n~?umugi-n fo hurt him; *ma
(128) > ma--l hand; *miya moon (158) > miya-l mouth, *miya-bis-t moon
(cp. Hopi mi-yawi moon); *mu.pi (15) > mupi-t; *ma.ka (83) > maha-; *kima
{o come (159) > kim-~?ingim; *ta;ma (29) > tama(n-t).

UA *n > /n/: *ni;ma (89) > ni'‘ma-l liver; *naska (47) > na*ha-l; *ni;pa
snow (160) > niba (?-)~?iniba(?) it is snowing.

UA *n > /n/: *tono (30) > tono-1; *?0,na (63) > ?ona-l salt; *kuna (97) >
ku'na-n her husband; *ta,na (156) > ?ardan. But in *lini (94) > lalan-t tongue,
with first syllable exfixed by reduplication and second syllable nasal homorganic
with suffix -t in Tiibatulabal; all Shoshonean languages having cognates for
tongue show vowel correspondences peculiar to this one morpheme.

The UA lateral has two reflexes in Tiibatulabal. *| > /1 n/—that is, initial
* > /1/, as in the example just cited (94), while medial *| > /n/: *puli~a
(97b) > pun-~?utbun fo tie (a knot); *kali (141) > hani-1; *sala (147) > Sa--
n(o-t) pitch, &ana--dan to pitch it; *tala (28) > tana(pi-t); *wili to stand (161)
> win~"?iwini fo be (cp. Hopi wini fo stand; Tarahumara wirl he is standing).

Of the UA glides, *y is singly reflected (remaining /y/), while *w is doubly
reflected in Tiibatulabal.

UA *w > /w n*/—that is, /w/ initially and also, /w/ immediately after a
non-nasalizing UA vowel, but /pv/ after a UA vowel symbolized as *V, (3,
below): *wi- (102) > wi(p-t) fat; *wo- (103) > wo: two; *waki (99) > wa-g-
~?Pawak it is dry, wa-gi(?-)~?a-wagi(?) 0 be thin, poor; *wa i~i to rogst
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(162) > wa:?~?a'wa to broil meat (cp. Papago gi?i~gégi to roast meat); *wogko
(142) > woho(®bo-1); *wili (161) > win-; *tiwa (21) > tiw-; *?awa (104) >
2a:wa-t; *Pawi (124) > ?a-w-~?a%aw to gossip; *tizwa (20) > ?irdinva-~tig©a.

UA *y > /y/: *yausa (76) > ya®z-; *yoma (111) > yo'm- fo male; *ya?a
(129) > ya'?-~?a-ya to yearn for his master; *yaska (110) > yaha:(wi-t) point
of a hill; *miya (158) > mi-ya-l

Instances in which UA vowels are positively reflected precede the very numer-
ous instances in which UA vowels are lost in Tiibatulabal. However, since vowels
are retained in all initial syllables, and in some but not all final syllables, the
sum of retained vowels greatly exceeds the sum of lost vowels.

¥ > /i/: *pi (6) > pi-l; *si,pa (70) > Pi8ib-~&ip; *kvigta (54) > wila-t;
*?] (116) > ?ih; *si(?i~a) (67) > &°-; *hi.- (77) > *i'?-; *mu,pi (15) > mupi-t;
*kali (141) > hani-l; *kva.si (51) > widi-; *tu®-i (133) > tu®i-l; *puasi
(5) > punzi-l.

UA *i > /y/ in *pahi (1) > pa'y-, and /i/ in *pi,ti (143) > pil-.

UA * > /ii/; of these two reflections, /i/ is by far the more common; *pi,ti
(3) > pili?-; *siy(pi) (11) > & 'b-; *tiwa (21) > tiw-; *ti.ki~a (113) > tidiha;
*mi?a (85) > mi?(ig-); *ni;ma (89) > ni'ma-l; *wili (161) > win. The less
common reflection of /i/ <*/i/ occurs under conditions which are not well con-
trolled, as in *k™iy(st) (52) > wi's-; *ti;wa (20) > ?irdin¥a-~tin¥a.

In one instance, it appears that * > /u/: *si,;-po (14) > $upi-l. So also there
is a single instance of * > /a/: *lini (94) > lalan-t.

UA *u > /u/: *punku (46) > purgu?-; *mupi (15) > mupi-t; *tu.ku (23) >
twgu; *su.tu (26) > Sulun-t; *kusta (154) > kula'n; *su (71) > Su-l; *muhu
(81) > u'mu?-.

*o > /o/: *po (4) > poh-t; *tono (30) > toyo-t; *wo.ko (142) > woho-
(*bo--1); *wo- (103) > wo-; *?0.na (63) > ®ona-l.

*a > /a/: *tala (28) > tana(pi-t); *ta.ma (29) > taman-t; *na,ka (47) >
narha-1; *?awa (104) > ?a'wa-t; *ma (128) > ma--l; *kuna (97) > kunpa-n;
*ni;ma (89) > ni'ma-l.

Single instances of correspondences between */a/ and Tiibatulabal /i i/ may
be a consequence of metathesis rather than regular or undisturbed descent:
*kVausi~i (50) > wis-; kausi (51) > widi-. See also (143) and (14) above for
other instances suggestive of metathesis.

Instances of vowel loss are shown below for every UA vowel but one; cognates
for lost *o did not turn up in our sample. The sample in question is that identified
In our source as verb stems.

élmost all verb final UA vowels are lost when not supported by a following
suffix.

UA * > zero: *?asi (139) > ?a'§-~7a%ad; *saki (157) > PTafag-~Sa'k;
*waki (99) > warg-~?awa‘k.

UA * > gero: *siy(pi) (11) > 8&b-~?s8i'p; *ka,ti (42) > hal?-~?a-hal?;
Kewi (si) (52) > witd-~?iwis; *wili (162) > win (but~?iwini).

UA *u > zero: *tuysu~i (75) > ?utud-; *kusu (122) > ?ukud-~ku-§; *muhu
(81) > ?u-mu?-~?u-mu-?.
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UA *a > zero: *si;pa (70) > ?i8ib-~&i'p; *iwa (21) > tiw-~7i-diw; *ta.pa
(156) > ?ardan; *tika fo eat (163) > tik~Pitik.

In the last item cited, *k remains as /k/ before *a instead of showing the
regular descent to /h/. There are two possibilities that would account for this
anomalous reflex. The easy explanation is that Tibatulabal tik~?itik was bor-
rowed from a sister language in which the /k/ reflex is not anomalous (but then
the morpheme in question is a cognate only in the unknown language from which
it was borrowed—not in Tibatulabal—and the door is opened to saying that
every reflex which we do not control well is such a borrowing).

Qur preferred explanation is to posit a pre-Tiibatulabal period when *k > k
in all environments. During this period, final UA vowels began to be dropped
under certain morphophonemic conditions—i.e., in verbs not immediately fol-
lowed by a suffix. Already in this period then, the form *ti,ka had a reflex in
which the final *a was lost. Then, at a later stage *k developed into /h/ before
*a (as evidenced by *kali > hani‘-] and many other such cognates); but since
the final *a of *ti,ka was lost, the later-stage change did not occur.

SOUTHERN PAIUTE

Reflexes of UA stops which appear initially in Southern Paiute are treated
before those which appear medially.

UA */p t k¥ ?/ remain initially; */c k/ are doubly reflected initially condi-
tioned by following UA vowel.

UA *p > /p/: *pahi (1) > pii- three; *paki (2) > paxi- to walk; *pi,ti (3) >
pixt(ia-) heavy; *po (4) > ptu road; *pussi (5) > pu®iy eye; *pi (6) > pfi-c
breast; *paska (8) > paxd-mpi cane; *pa (123) > pda water.

UA * > /t/: *tika (18) > tix4- to measure, try; *tini (19) > tim(pa) mouth;
*tuyku (22) > tuxkid-av meat; *tu,(ku) (23) > tiu-kvar black; *tu,su~i (75) >
tixsu- fo grind seeds; *ta,ca (27) > taé summer; *tu,- (121) > ta(xvaq) to put
out fire; *toysa (31) > tusd-xar white;

*tala (28) > tAm-pi heel; *ta,ma (29) > tan“a-v tooth; *ta- (125) > ta(mua)
stnew; *tama (156) > tdna- to kick; *tika (164) > tiga- to eat.

UA *¢ > /e/ before *i and /&/ before the UA 2(BB°) vowels: *ci- point
(164) > ci- with a point (cp. Papago sfi- with a point); *co.mi (38) > &u- with
the head.

UA *k > /k/ before *Vhigh and /q/ before *View: *ki,(?i~i) (43) > ki%-
to bite; *ku,ta (154) > kurd-v neck; *ku (137) > ku- with fire; *ka,ti (42) > géri-
to sit; *ka (136) > qda-¢ not, qa negative; *kali (40) > géni house; *ko,?i~o0
(45b) > qu?i- lo kill pl. (cp. Papago k6?6 to die pl.).

UA *kv > /k¥/: *kva- (49) > k*a(nédnc) eagle; *k¥ausi~i (50) > kvasi-p
cooked, ripe; *kvausi (51) > kvast tail; *kvis(si) (52) > Kk H-~k™i%- {o take;"
*kvigta (54) > kvidd-p excrement; *kvi.ci (35) > kvif-p smoke.

18 The second or parenthetic syllable of *k"i.(si) is not descended in some daughter
languages, but is reflected in others, including Southern Paiute, wher_e its trace is discernible
in the following vowel (i ~ i?i), while the /s/ is zeroed by the spirantizing effect of the
preceding UA morph */k"i./; see now Comanche.
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UA *? > /?/: *?a,na (58) > Pana-v wing, upper arm; *?oho (61) > ?ud-v
bone; *?0ha (62) > ?ud-qar yellow; *?i(ca) (119) > 7i4- fo plant. In some
modern Southern Paiute dialects, initial *? is lost.

The vowels of Southern Paiute prefixes or other morphemes have different
morphophonemic effects on reflexes of UA initial */p t k k¥/—spirantizing,
nasalizing, or unaltering (3, below).

After Southern Paiute spirantizing vowels, initial */p t k k¥/ appear as
/v r x x¥/, respectively.

UA *p- > /v/: *puku (46) > -vupku- in sarii-vupku-ni my dog; *pahi
(1) > -vAi in na-véi siz.

UA *- > /r/: *tiska (163) > -riga- in pingd-riqa- to keep on eating.

UA *k- > /x/: *ka.ti (42) > -xari- in 4a-xari- fo sit hidden from view.

UA *k"- > /x%/: *k7i,(st) (52) > -x"#- in kumé-x“i- to take ¢ husband.

After Southern Paiute nasalizing vowels, UA initial */p t k¥/ appear as
/mp nt nkv/ respectively. Once the nasalizing effect is determined by a pre-
ceding vowel, the precise reflex of *k is also determined by the vowel that fol-
lows: before *Vhish gand *Vlw *k ig reflected as /pk nq/, respectively.

UA *p- > /mp/: *puyku (46) > -mpunku- in kuéi-mpugku-ni my cow.

UA *- > /nt/: *tika (163) > -ntiga- in téi-ntiqa- fo eat well, enjoy meal.

UA *k- > /pkyq/: *kusta (154) > -pkura- in kuéd-pkura-v Buffalo Neck—
man’s name; *kali (40) > -pgaani in kuéi-ngaani barn.

UA *k»- > /pk¥/: *kv¥i (si) (52) > -nk“#- in ni-pkVii- {o wrestle.

After Southern Paiute unaltering vowels, UA initial stops remain as in initial
position or else appear as consonant clusters—/x/ plus stop—when the stop
oceurs after an obligatory prefix, as in ki-xeip spit < *ci-.

The discussion which follows is concerned with instances in which medial UA
stops are reflected in Southern Paiute. The stops */p t ¢ k/ have reflexes condi-
tioned by preceding *V, or *V,; in addition, *k has special reflexes appearing
after *V,. Instances for medial *k“ are lacking in our material. After *V,,
medial stops are reflected either singly or as elusters—/x/ plus stop.

UA *p > /v/ after *V.: *mu,pi (15) > muvi-v nose; *ni;pa (160) > nivé-v
snow; *sispo (14) > (pixti)siivu-v (and in another dialect, pixtisiivi) eyebrow;
*si;pa (70) > siva- to scrape. ]

UA *p > /p/ or /xp/ after *V,: *si,(pi) (11) > si-pi- (and occasionally si-
Xpi-) cold—of objects.

UA * > /r/ after #V,: *ka,ti (42) > qéri-; *kusta (154) > kurd-v.

UA * > /txté/ after *V,, under conditions which are not well controlled
(often with /&/ appearing after /i/): *piiti (3) pixt(ia-) to be heavy; *k*i.ta
(54) > kvida-p exerement—but compare k¥it(G-mpi) buttocks; *piuti (143) > pidi-
to arrive sg.; *siytu (26) > ma-siéuu-v fingernail.

UA *¢ > zero after ¥V,: *kvici (35) > kvil-p smoke; *ko,ci~o (34) > (ax)-
quu- to sleep pl.; *ma,ci (36) > mai- to find; *?is(ca) (119) > ?ia-; *wi.ci (101) >
wi(?)i- to fall.

UA *c > & after *V,, but our sample affords only a single instance, namely,
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*ta,ca (27) > ta¢. The /&/ reflex appears before *a; the /e¢/ reflex would be
expected before /i/, but confirming cognates have not yet come to hand.

UA *k > /x/ after *V,: *pa.ki (2) > paxi-; *paska (8) > paxa-; *siku (68) >
sixd- navel; *maka (83) > méxa- fo give; *yaka (110) > yaxi-r end; *tiki~a
(113) > tixd(ni-) to cut up meat; *wosko (142) > uxi-mpi fir. But *k > /xv/
in *uki~a (144) > tux¥d-nu night.

UA *k > /k q/ after *V,—with reflex /k/ before *V'i& and /q/ before
*Ylow: *ty ku (22) > tuxkd-av; *muski~u (86) > Cta-nviki- to die off pl.; *tika
(163) > tigd- to eat.

UA *k > /nk nq/ after *V,—with /gk/ before *Vtish and /nq/ before *View:
*pusku (46) > panku-v pet, domesticated animal; *na ka (47) > ninga-v ear.

The UA glottal stop is doubly reflected medially: *? > /?/ and zero. It is
possible to equate the zero reflection of *? with the zero reflection of */s ¢ n 1/,
since all zero out after *V,. Despite the fact that the spirantizing effect does not
include loss of a following consonant in modern morphophonemies, *V, is set up
as one of two determining environments to account for the reflection of *?.

UA *? > zero: *wa?i~i (162) > wai- to roast.

UA *? > /?/: *ki,(Pi~i) (43) > ki?-; *siy(?i~a) (67) > si?- lo urinate.

Of the UA fricatives, *h has one reflex, *s more than one; reflexes of the latter
are conditioned by preceding vowels.

UA *s > /s/ initially and after *V,: *siku (68) > sixi-; *suwi~a (72) >
suwd- fo consume; *og.sa (31) > tusid-xar; *tussu~i (75) > tidsu-; *kva,si~i
(50) > kvasi-p; *kva,si (51) > kvasi.

UA *s > /?/ after *V, in *pu,si (5) > pu?i~pu?dy.

UA *s > /?/~zero in *k%i,(si) (52) > kvi?-~kvii-.

UA *h > zero: *hi,- (77) > i(vi-) to drink; *hu (78) > tu arrow; *?oho (61)
> Put-v; *?oha (62) > ?ud-qar.

All UA nasals have more than one reflex, depending on whether the preceding
vowel is *V or *V,, or whether the nasal is in initial position.

UA *m > /m/ initially and after *V,: mu,pi (15) > muvi-v; *ma.ci (36) >
méi-; *magka (83) > mdixa-; *ma (128) > ma- with the hand; *miya (158) >
mid-¢c moon; *ku,mi~a (88) > kumi corn (archaic); *ka,ma (87) > qama-
lo taste; *to.mo winter (165) > t6mo (cp. Tarahumara romé winter; Hopi t6mo?6
il is winter).

UA *m > /nv/ after *V,: *ta,ma (29) > tan“a-v tooth; *ni;ma (89) > nin™i-
mpi lver (but nuni-v in some dialects). After the spirantizing pre-Paiute mor-
pheme ¢a-, the reflex of initial *m appears as medial /g*/ in Southern Paiute:
*muyki~u (86) > déa-nviki- to die off.

UA *n > /n/ both initially and after ¥V, but shows secondary assimilation to
a following consonant: *na,ka (47) > nénga-v; *ni;ma (89) > nipvi-mpi~
nund-v; *na,?4 (95b) > na?4- fo burn (cp. Tarahumara na®s they make fire);
*no- (96) > nii(axa) pregnant; *ni,pa (160) > niva-v; *touno kil (167) > tuni-
(ki-&i) knoll, swell in ground (cp. Papago téon-k hill);*k¥awna (135) > kvans-
to smell, give off odor; *tiumi (19) > tini(a-) t0 tell, and with homorganic agsimila-
tion to following /p/ in tim(pa).
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UA *n > zero after *V;: *so.no lung (166) > sud-vi (ep. Tarahumara sono-ra
lung; Papago hén body).

UA * > /n/ after *Vy: *?a,na (58) > ?api-v; *tawpa (156) > tdna-.

UA *1) > zero after *V,: *oa (63) > ?da-v salt.

The UA lateral is well attested medially; reflexes of medial *| appear even in
Southern Paiute which lacks reflexes of initial *1. (The latter, when it does appear
in other languages, is supported by only one cognate (94), glossed fongue.)

UA * > /n/: *kali (141) > qéni; *sala (147) > sand-pi gum; *wili (161) >
wini- to stand; apparently *| > /m/, asin *tala (28) > td4m-pi, but this is better
explained as descent of *n remaining /n/ in Southern Paiute, with homorganic
assimilation to labial nasal before labial stop.

Dual reflexes are attested for both UA glides, */w y/.

UA *w > zero initially and medially; so also, *w > /w/ initially and medially;
paucity of cognates makes it difficult to state the determining environments
with confidence. Initial instances are *wo ko (142) > uxt-mpi pine, with loss of
*w; but *wa?i~i (162) > wai-, as well as *wisci (101) > wi(?)i, with *w re-
tained. Medial instances are *?awa (104) > ?aa-p horn as well as *yiwa (108) >
yit doorway, with loss of *w; but *suwi~a (72) > suwd- with *w retained.

UA *y > /y/ in all instances of initial occurrence; *y > zero in the one
instance of medial occurrence: *ya.ka (110) > yaxé-r; *yiui to swallow (168) >
yi?-ki- (cp. Cora and Huichol -ye?e to swallow); but *miya (158) > mid-c.

Reflexes of vowels in initial syllables are straightforward and well attested;
however, reflexes of vowels in final syllables are complicated by morphophonemic
involvements as those discussed in Chapter 3. In this section, final vowels are
exemplified when their descent is parallel to that of vowels in initial syllables.

UA */iia/ remain in Southern Paiute, while */u o/ merge into /u/. Stated

in terms of the Proto UA vowel type, FF+ 2 (BB°)—thatis,i | # u | —vowels in
3 0

the subset FB remain, while those in subset B® merge.

UA *i > /i/: *pi (6) > pii-c; *ci- (164) > ci-; *kvi ta (54) > kvitd-p; *si.pa
(70) > sivd-; *pahi (1) > péi-; *paki (2) > paxi-; *kali (40) > géani; *kva.si
(51) > kvasi.

UA * > /if: *iyka (164) > tigh-; *kiy(?i~i1) (43) > ki?-; *?i,(ca) (119) >
%id-; *siy(pi) (11) > si-pi-; *pigti (143) > pidi-; *kati (42) > gdri-; *kva,si~i
(50) > kvasi-p.

UA *u > /u/: *puusi (5) > pu?iy; *tuku (22) > tukd-av; *tu.su~i (75) >
tisu-; *kugta (154) > kurd-v; *mu.pi (15) > muvi-v; *pu,ku (46) > pinku-v;
*siku (68) > sixt-; *hu (78) > uu.

In one instance *u > /i/: *muyki~u (86) > éa-niki-.

*o > /u/: *po (4) > puu; *tousa (31) > tusd-xar; *ko,?i~o (45b) > qu?i-;
*%0ha (62) > ?ud-qar; *?o.;a (63) > 7da-v; *?oho (61) > ?ud-v; *wo.ko
(142) > uxt-mpi.

*a > /a/: *pagka (8) > paxé,—mpi; *pa (123) > péa; *tayca (27) > t4é;
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*ta.ma (29) > tdn“a-v; *?a.pa (58) > ?api-v; *nipa (160) > nivi-v; *sipa
(70) > sivé-.

COMANCHE

All UA stops remain initially in Comanche.

UA *p > /p/: *pahi (1) > pahl ~ pahi- three; *po (4) > pi(’E) road;
*pu,si (5) > pii eye; *pi (6) > pi(cipi) milk; *pa (123) > pda waler.

UA *t > /t/: tika (18) > tiki- to put something away, sg.; *tuku (22) >
tihkU ~ tuhku hwman flesh; *ta;ma (29) > tdamA ~ tdma tooth; *tousa
(31) > tésa-white; *tuki ~ a (144) > tika(ni) night.

UA *¢ > /e/: *ci- (164) > ci- with a point; *co(ni) (38) > co- with the head.

UA *k > /k/: *kati (42) > kéri- {o sit down, sg.; *ko,?i ~ o (45b) > kdoi-,
k6?i- to die, pl.; *ku (137) > ku- referring to fire; *kiyma (159) > kima- to come.

UA *k¥ > /kv/: *k¥ausi (51) > kvasl ~ kvasi tail; ¥kva,st ~ i (650) > kVasi-
to cook; *kvig(st) (52) > kvihi- fo cateh, capture; *kviyta (54) > kvita- exerement.

UA *? > /?/:*%ha (62) > ?6ha- yellow; *Po.na (63) > ?6naa-vl salt; *?awa,
(104) > ?4a- horn.

After prefixes, the Comanche reflexes of UA initial stops undergo a secondary
development reminiscent of Southern Paiute (e.g. initial */p t > /v r/, respec-
tively, after some prefixes but remain as stops after other prefixes). Another kind
of development results in the elaboration by cluster of stop to h + stop, of nasal
to h + nasal consonant, and of fricative /s/ to/hs/—all after certain prefixes.

After *V,, medial *p > /v/ in Comanche; there is an analogical basis for
postulating that after *V,, medial *p > /p/ in Comanche, but cognates are lack-
ing to attest this. Compare UA medial * > /r/ after *V,, while remaining
/t/ after *V,.

UA *p > /v/: *mu,pi (15) > miuvl nose; *si;pa (70) > sive- to shave, scrape
off.

UA * > /r/: *ka ti (42) > kéri-,

UA *t > /t/: *kvita (54) > kvita-; *siytu (26) > mé-siitO fingernazl; *piyti
(43) > piti- to arrive.

UA *¢ > zero after *V,; and by analogy we postulate *¢ > /c/ after *V,,
without support of cognates.

UA *e¢ > zero: *kvisei (35) > kvii- smoke.

UA *k remains as /k/ after both *V, and *V,, but after *V,, the reflex of *k
is a consonant cluster, /hk/. ;

UA *k > /k/: *siku (68) > sfikU navel; *ma.ka (83) > méka- to give to eat;
*wogko (142) > wokoo-vI pine; *kaku (170) > kaku(?) grandmother (cp. Papago
kdak; Southern Paiute kaxt-); *tuki ~ a (144) > tika(ni); *na.ka (47) >
néka- to hear, ndklI ear; *pu,ku (46) > paukU horse.

UA *k > /hk/: *tu.ku (22) > tthkU ~ tuhku; *tiuka (163) > tihka- to eat.

By analogy, we postulate parallel descent from medial *k¥, but Comanche
cognates are lacking,

According to our manuseript source, UA *? remains medially; according to our
published source, this glottal stop is no longer phonemically distinctive: *ko,?j ~
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o (45b) > k6?%i-, kéoi-; *yi,?i (168) > yi?(wi-), yi(wi-) fo swallow. It is quite
possible that the different transcriptions are not in conflict; dilaect or idiolect
differences may be distinguished by the presence or absence of the glottal stop.

One of the UA fricatives, *s is triply reflected in Comanche; the other, *h,
singly.

TUA *s > /s/ initially and after *V,: *si,ku (68) > siikU; *si,pa (70) > sive-;
*tu.su ~ i (75) > tiisuh- to thresh; *tousa (31) > tésa-; *kva,si (51) > k¥4sl.

UA *s > /h/ after ¥V,: ¥kvi (si) (52) > kvihi-.

UA *s > zero after *V,: *puusi (5) > pui-.

TUA *h > /h/: *ha(ki) (139) > hék(ari) who; *hi.- (77) > hi(vi) to drink; *hu
(78) > htu-hpl tree, stick; *?oha (62) > ?6ha-; *pahi (1) > péhl.

The UA bilabial nasal *m remains as /m/, while */n n/merge as /n/.

UA *m > /m/: *mu,pi (15) > muuvl; *ma.ka (83) > méka-; *ma (128) >
ma- referring to the hand; *miya (158) > mia moon; *ta.ma (29) > tdamA ~
tdma; *ki,ma (159) > kima-; *toymo (165) > t6mO- ~ témo- winter.

*n > /n/: *naqka (47) > ndka-; *no- (96) > né(y0O) egg; *nimi (171) > nimi-
to move about, walk (cp. Nahuat nemi- to walk, live, exist); *kva,na (135) >
k¥anaa- to smell, give off odor.

*1 > /n/ (or hn): *?0.ma (63) > ?6naa-vl; *Payna (58) > ?4hna upper arm,
armpit.

The UA lateral is reflected as /n/ which, like Comanche /n/ from *j, also
appears as a second member of a consonant cluster, after /h/.

UA *1 > /n/ (or /hn/): *sala (147) > séna-hpl sticky substance, gum; *wili
(161) > wini- {o stand, sg.; *kali (141) > kéhni house.

Both of the UA glides */w y/ remain as such in initial position; but they are
lost medially.

UA *w > /w/: *wo.ko (142) > wdkoo-vI; *wili (161) > wini-.

UA *w > zero: *?awa (104) > ?aa-.

UA *y > /y/: *yi 1 (168) > yi?(wi-).

UA *y > zero: *miya (158) > mia.

In the usual reflection, UA vowels remain without change in Comanche.

* > /i/: *pi (6) > pi(cip); *kiyma (159) > kima-; *k¥ita (54) > k“ita-;
*sizpa (70) > sive-; *kvi.ci (35) > k“fi-; *si;ku (68) > siikU; *pahi (1) >
pahl ~ pahi-.

* > fif: *kvig(st) (52) > kvihi-; *miya (158) > mia; *nimi (171) > nfmi-;
*kati (42) > kéri-; *kvasi ~ i (50) > kvdsi-; *pigti (43) > piti-.

0 > /u/: *pugsi (5) > pui; *tusku (22) > tihkU ~ tdhku; *tuki ~ a
(144) > tika(ni); *ku (137) > ku-; *mugpi (15) > mduvl; *pu.ku (46) >
plukU; *tu,su~i (75) > tdsuh-; *siku (68) > siikU.

*0 > /o/: *tousa (31) > tésa-; *kou?i~o (45b) > kéoi-, k6%i-; *?oha (62) >
?6ha-; *to,mo (165) > t6mO- ~ témo-; *no- (96) > né(y0).

*a, > /a/: *pa (123) > pda; *tama (29) > tdamA ~ tAma; *?awa (104) >
?4a-; *ma.ka (83) > méka-; *naska (47) > néka-; *sala (147) > séna-hpl.

In addition to the instances exemplified above, we find some others—in final
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position—in which the usual reflection is not followed: *a > /e/: *si,pa (70) >
sive-; *u > Jo/: *siytu (26) > mi-siitO; *o > /u/: *po (4) > pda(’E).

Mono

Data on Mono available to us affords a relatively small body of cognate ma-
terial. However, since the Mono data are highly reliable, we attempt to present
all the Mono forms which have well attested cognates in other UA languages.

UA #*p > /p/, so far (but more cognate data would probably provide instances
of Mono /hp/ < *p): *pahi (1) > pahi three; *po (4) > po(yo) road; *po (7) >
poo to cut hair; *mu,pi (15) > mupi nose; *pa (123) > pa(ya) water; *ni,pa
(160) > nipa snow.

UA *t has dual reflexes medially, but remains as /t/ initially: *ta,ma (29) >
tawa tooth; *tayca (27) > taca summer.

*6 > /ht/ after *V,: *kati (42) > qahti fo sit; *kuta (154) > kuhtu neck.

* > /t/ after *V,: *kvita (54) > kvita to defecate, *situ (26) > mah-situ
fingernazl.

In modern Mono, medial /ht/ ~ /t/ in some of the stems cited, so that /qahti/,
for example, also appears as /qati/.

UA *¢ > /e/: *eo(ni) (38) > coh- head (a prefix); *ci- (164) > cih- with a
point (a prefix); *tayca (27) > taca.

Initial UA *k > /k q/, the former before high vowels, the latter before low
vowels: *ku (137) > kuh- fire, heat (according to the morphemic cut of our
gource—prefix before stem); *kiyma (159) > kihma to come; *ki, (1) (43) > kih-
biting (a prefix); *ko,?i ~ o (46b) > qoi to kill more than one; *kati (42) >
qahti; *ka,ma (87) > gahma fo taste. #

Medial *k > /hk hq/, the former between high vowels, the latter between
low vowels: *pusku (46) > puhku dog, pet; *na ka (47) > nahqa ear, *wo ko
(142) > wohqo ponderosa pine; *mayka (83) > mahqa to give food or drink
(~ -?maqa). The former has also been found flanked by high vowel, low vowel:
*tivka (163) > tihka to eat.

UA initial *k¥ > /k™ q%/, the former before high vowels, the latter before
low vowels: *kv¥i,ta (54) > kvita; *k¥a,si (51) > q“aci tail, *k™ausi ~ i (50) >
q“ahst to be ripe.

It is postulated by analogy, without supporting cognates that /hkv/ and
/hqv/ are descended from medial *kv.

UA initial *? remains; medial *? is lost: *?oho (61) > ?oho bone; *?oha (62) >
?oha yellow; *?awa (104) > ?awa horn; *si(?1i ~ a) (67) > sii to urinate; *ko,?i ~
o (46b) > qoi.

Initial UA *s > s when initial in Mono, but /hs/ after prefixes (e.g. ?ihsono
my lungs), while medial *s > /hs ¢/: *sogno (166) > sono lung; *si (66) > si(hi)
guts; *kvausi ~ i (50) > qvahsi; *pu,si (5) > puhsi eye; but *kvausi (51) >
qaci. (Conditions for the dual reflection of medial *s are not yet known,)

UA *h > /h/: *hi,- (77) > hi(pi) to drink; *pahi (1) > pahi; *?oho (61) >
?0ho; *?oha (62) > ?oha.

The UA nasals */m n/ remain initially in Mono: *ma (128) > ma(ya) hand;
*mu,pi (15) > mupi; *no- (96) > no(yo) €99; *naqka (47) = nahqa,

it -
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Initial /m/ is replaced in alternation by /w/ or /hm/ after a prefix: ?iwupi
my nose, ihmupi your nose.

Medial UA *m is doubly reflected in Mono—by /w/ after *V,, and by /hm/
after *Vy: *ta,ma (29) > tawa; *ka,ma (87) > gahma.

Medial *n remains /n/ in *so,no (166) > sono, but is lost in *tiyni (19) >
ti(hpih) mouth.

UA * > /hm/: *?0.na (63) > ?ohma salt.

The UA latera] *1 > /n/: *wili (161) > winih fo stand.

UA *w > /w/: *wo.ko (142) > wohqo; *?awa (104) > ?awa.

UA *y > [y ?/: *yi® (168) > yi(hk™i) fo swallow; *miya (158) > ta-mi%a
moon.

Most UA vowels remain without change in Mono.

H > /i/: *kvigta (54) > k*ita; *ci- (164) > cih-; *siy(? ~ a) (67) > sii;
*hi,- (77) > hi(pi); *pahi (1) > pahi.

*i > /i/: *ni,pa (160) > nipa; *ti.ka (163) > tihka; *ka,ti (42) > qahti;
*kva,st ~ i (60) > qvahsi.

*u > /u/: *mu,pi (15) > mupi; *ku (187) > kuh-; *puyku (46) > puhku;
*puasi (5) > puhbsi. In the following example, if it is really descended from UA,
*u > /o/: *uki ~ a (144) > toqa night.

*o > /o/: *po (4) > po(yo): *co(ni) (38) > coh-; *ko,?i ~ o (46b) > qoi;
*wosko (142) > wohqo; *?oho (61) > ?0ho; *so.no (166) > sono.

*a > /a/: *pa (123) > pa(ya); *ta,ma (29) > tawa; *na.ka (47) > nahqa;
*?Poha (62) > ?oha; *?awa (104) > ?awa; *kiuma (159) > kihma. One example
has been found in which final *a > /u/: *ku,ta (154) > kuhtu.

Lursefo

The UA stops */p t k ?/—those without off-glide—are multiply reflected in
Luisefio. Stops with off-glide—*/c k*/—are singly reflected.

UA *p > /p/ initially, but /v/ medially after all *V, and after one *V,;
*p > /p/ after two *V: *pahi (1) > pa-hi three; *po (4) > pe-t road; *pa (123) >
pa'-l:.a. water; *puysi (5) > pu-d-la eye; *pi.pa (12) > piva-t tebacco; ¥*mu,pi (15) >
muvi-l nose; *na.pi (16) > na'vo-t prickly-pear cactus; *siu(pi) (11) > Sové-(ya)
to be cold; *kuup(i) (153) > kup to sleep; *tiypa (169) > to'pa-1 mortar (cp. Papago
¢ippa mortar; &ip-id-akud mano).

UA *t > /t/ initially, /1/ medially: *ta,ma (29) > tamé- tooth; *ta- (125) >
-ta(?) sinew; *tuki ~ a (144) > tug-vo ~ tuk-va night; *tiwa (21) > tow fo
see; *suytu (26) > Sul(8-t) claw, nail; *ka,ti (42) > qalo- ~ qal to be.

UA *¢ > /&/: *ci,pu (13) > &ivu-t ~ &i*v o be bitter.

UA *k > /k q/ initially—/k/ before *Vhigh /q/ before *View: #ki (44) >
ki*-Ca house; *ki,(?i) (43) > ko?y(qa) to bite; *kuna (97) > -kur husband; *ka
(136) > qa(y) no, not; *kasi (41) > -qa-&i thigh; *ko,?i ~ o (45b) > ge? ~ qe?é
to kill a few.

UA *k > /q/ medially following nasalizing *a, in *na,ka (47) > -naq ear;
after other *a, *k > /x/: *ha(ki) (138) > hax who; *taka (146) > ata-x-am
people; *waki (99) > wax(aq) to become dry; *maka (83) > (na)mxa fo give.

UA *k > /k q/ medially in *tu.ki ~ a (144) > tug-vo ~ tuk-va,
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UA *kv > /k¥/: *kva(%a) (48) > kva? eat; *evast ~ 1 (50) > kvasé(?ax)
ripe, cooked.

#9 > gero initially, /?/ medially: *?o.;a (63) > ep-la sali; *?asi (139) >
a8 ~ a-§ to bathe; *na,?a (95b) > na? to burn; *siu(1 ~ a) > 8i'?i-8 urine; *yii
(106) > -yo?o(p) mother.

Both the UA fricatives */s h/ are singly reflected in Luisefio.

UA *s > /&/: *sula (98) > %un-la heart; *su (71) > gu'-la star; *pussi (5) >
pu-s-la; *kasi (41) > -qadi.

UA *h > /h/: *ha(ki) (138) > hax; *hu (78) > hu'-la arrow; *pahi (1) >
pahi.

All UA nasals remain unchanged in Luisefio:

UA *m > /m/: *mu.pi (15) > muvi-l; *ma (128) > ma-t hand; *ta,ma
(29) > taméi-.

UA *n > /n/: *naspi (16) > na-vo-t; *naska (47) > -naq.

UA *p > /n/: *kuna (97) > -kup; *?o.na (63) > en-la.

The UA lateral *l is attested for Luisefio in medial position only.

UA * > /n/: *sula (98) > &un-la; *sala (147) > sana-t tar.

The UA glides */w y/ remain in Luisefio.

UA *w > /w/: *wa,? i ~1 (163) > wa*?i$ meat, wa?ya~ wa:?aw toroast meat;
*wo- (103) > we'(x) ~ we(?) two; *wi- (102) > -wi*(?) fat; *tiwa (21) > to'w.

UA *y > /[y/: *yi% (106) > -yo?o(p); *miya (158) > mo'y-la moon.

Vowels in initial syllables of UA words are positively reflected; in final syl-
lables, some are positively reflected and some are lost.

Positive reflexes are exemplified first below, then.zero reflexes follow.

The three vowels */i u a/ remain; *o is reflected by a front unrounded vowel
/e/, * by a back rounded vowel /o/.

4 > /i/: *pipa (12) > piva-t; *elpu (13) > &ivv; *ki (44) > ki-¢a; *siu-
(" ~ a) > &?i-§; *kasi (41) > -qaSL

*u > /u/: *pusi (5) > pusla; *mu,pi (15) > muvi-l; *kuna (97) > -kup;
*su (71) > su-la.

*y > /a/: *pahi (1) > pahi; *pa (123) > pa-la; *ta;ma (29) > tami-;
*pi.pa (12) > piva-t.

*0 > /e/: *po (4) > pe-t; *ko,?0 (45b) > qe?e; *?o.pa (63) > en-la; *wo-
(103) > we:(x).

¥ > /o/: *tiwa (21) > to'w; *kiu(?1) (43) > ko?y(qa); *yi’t (106) > -yo?o(p);
*miya (159) > mo-y-la; *na,pi (16) > na'vo-t; *siy(pi) (11) > Sovér(ya);
kv, st ~ 1 (50) > kva86(?ax).

* > zero: *pupsi (5) > pudla; *waki (99) > wax(aq); *?asi (189) > a¥;
*ha(ki) (138) > hax.

*u > gero: *sugtu (26) > Sul(d-t); *cipu (13) > v

g > gero: *tiwa (21) > to'w; *kupa (97) > -kun; *na,ka (47) > -naq; *sula
(98) > #un-la; *miya (158) > mo-y-la.

*o > zero: *ko,?o (45b) > qe? (but ~ qe?6é).

* > gzero: *kati (42) > qal (but ~ galo-)-
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Yaqui-MAayo

All UA stops are singly reflected in Yaqui-Mayo except *p which is doubly
reflected under conditions which are not yet apparent.

Under certain morphophonemic conditions involving stress and length alter-
nation, medial consonants are doubled (geminated).

UA *p > /p/ in *pu,si (5) > putsi eye, and in *pi (6) > pippi-m breasts.

UA *p > /v/ (or geminated /vv/) in all other known cognates: *pahi (1) >
vahi three; *pa (123) > va(?4-m) water; *paski (2) > vaki(m-) to enter; *pi,ti
(3) > vétte heavy; *pi.pa (12) > vifva tobacco; *po (4) > vod(?0) road; *pusa
(74) > viisa to wake; *siu(pi) (11) > sévve ~ seéve cold; *po?i ~ o (130) >
v6?0- to be lying down.

UA * > /t/ (or geminated /tt/): *ti,ni (19) > teéni mouth; *tika (18) >
tebka to spread it out; *tuki ~ a (144) > tuka-; *ta.ma (29) > tamm(i-m)
teeth; *tono (30) > ténno knee; *tousa (31) > tosi-i while; *suytu (26) > sdttu
fingernail.

UA *c > /&/ (or geminated /8¢/): *co(ni) (38) > Codéni-m hair; *evizel (35) >
p¥iti(a) ~ priti(a) smoke; *ko,ci ~ o (34) > kéée to sleep; *Maci ~ a (39) >
?4de to laugh.

UA *k > /k/ (or geminated /kk/): *ka.ti (42) > kéte-k to be there, sit, live;
iy (?1 ~ 1) (43) > ke?é to bite; *kuna (97) > kutna husband; *ku.ta (154) >
kuté(naa) neck; *kahi ~ a (126) > hi-kahi to hear something; *ka (136) > kad
not; *tika (18) > teéka; *na.ka (48) > ndkka ear; *ma.ka (83) > mak- to give;
*muyki ~ u (86) > mutke o die, sg., *yuku (109) > yiku io rain.

UA *kv > /p*/: *kva(?a) (48) > -pa to eat; *k“a.si (51) > p“assi(a) tail;
*vi (si)(52) > p“is- o take, calch; *kvita (54) > p“itta ewcrement; v c1
(35) > pridi(a).

UA *2 > /?/: *?aci ~ a (39) > ?4de; *?i (116) > ?if this; *?awa (104) >
?aa%a horn.

Both UA fricatives remain in Yaqui-Mayo.

UA *s > /s/: *sawa (64) > sdwwa leaf; *si- (65) > seé(nu) one; *siy(?i~a) >
§8%- to wrinate; *simi ~ a (69) > siim- to go, sg.; *tousa (81) > tosi-i.

UA *h > /h/: *yahi,(pa) (82) > yahi- to arrive, pl.; *pahi (1) > véahi; *tahi
(150) > téhi fire; *tiha (80) > téha-m hail; *ha(ki) (138) > ha(vve) who;
*hi,- (77) > hi(?i-) ~ he(?6) to drink; *hu,pi (79) > huvi.

The nasal *m remains in Yaqui-Mayo; */n / merge into /n/.

UA *m > /m/ (or geminated /mm/): *ma (128) > méimma hand; *maka
(83) > mak-; *mala (84) > méira daughter; *mi?a (85) > mé?a lo kill; *eu,mi ~
a (88) > kudme to munch.

UA */n 13/ > /n/ (or geminated /nn/): *na.ka (48) > nékka; *ni(?i) (90) >
ne?é to fly; *ti.ni (19) > teéni; *na- (151) > nad(wa) root; *kuna (97) > kutina;
*tono (30) > tonno.

The UA lateral is doubly reflected in Yaqui-Mayo: *1 > /n/ initially, /r/

medially: *lini (94) > ninni fongue; *mala (84) > mdra; *kali (141)< kdri

house.
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Of the UA glides, the laminal *y is singly reflected, but the bilabial *w, like
bilabial *p, is doubly reflected under conditions which are not yet apparent.

UA *y > /y/: *yaca (40) > yééa to put; *ya.ka (110) > yékka nose; *k“iya
(112) > p“iya earth.

UA *w > /w/ initially, but zero or /ww/ medially: *wi,ci (101) > wéde to
fall; *wo- (103) > wod(yi) two; *?awa (104) > ?4a’a; *tiswa (20) > téa name;
*sawa (64) > siwwa.

Reflexes of UA vowels are more regular and more reliable when descended
from vowels in the first syllable of UA words than from vowels in final syllables.
The latter are cited here when regular:

UA * > /i/: *pi;pa (12) > vifva; *kvista (54) > pritta; *?i (116) > ?if;
*hi,- (77) > hi(?i-) (but ~ he?¢); *pu,si (5) > pudsi; *pahi (1) > véihi; *tahi
(150) > t&hi; *ti,ni (19) > teéni; *co(ni) (38) > oéni-m; hu.pi (78) > huvi.

UA *i > /e/ in some final syllables; further cognate data might well show that
this reflection is regular enough, but conditioned by the preceding consonant:
*kosei ~ 0 (34) > kéle; *?aci~ a (39) > ?4de; *muyki (86) > muike; *ku,mi ~
a (88) > kuime.

UA *i > /e i/, of the reflecting vowels, /i/ is found in two cognates, /e/ in
all others: *ti,ni (19) > teéni; *pisti (3) > vétte; *siu(pi) (11) > sévve ~ sebve;
*si- (65) > seé(nu); *tiha (80) > téha-m; *mi%a (85) > mé?a; *wisci (101) >
wéde; *lini (94) > ninni; *kvi,(st) > pvis-.

UA *u > /u/: *pugsi (5) > puusi; *pusa (74) > visa; *su,tu (26) > sittu;
*yuku (109) > yiku.

UA *o > /o/: *po (4) > vo6(?0); *tousa (31) > 'tosé-; *tono (30) > ténno;
*co(ni) (38) > Godni-m; *wo- (103) > wod(yi).

UA *a > /e/ after initial *y; otherwise *a > /a/: *ya.sa (76) > yes- lo sit;
*yaca (40) > yéca; *ya.ka (110) > yékka; *pa (123) > va(?4-m); *pa.ki (2) >
vaki(m-); *ka (136) > kad; *mala (84) > mdra; *na.ka (48) > ndkka; *kuna
(97) > kutina; *tika (18) > teéka.

2.3. Of the 171 cognates used in this study to exemplify phonological develop-
ments from the reconstructed Proto UA language to the daughter languages,
156 occur in Papago. Of these, 94 are shared by Hopi, 92 are shared by Tara-
humara, 82 are shared by Huichol, 71 by Southern Paiute, 68 by Tiibatulabal,
64 by Yaqui-Mayo, 56 by Zacapoaxtla, and 48 by Luisefio.

Of the 171 cognates, 103 occur in Hopi. Of these 103, 59 are shared by Tiibatu-
labal, 59 are shared by Tarahumara, 57 by Southern Paiute, 54 by Huichol, 45
by Yaqui-Mayo, 42 by Luisefio, and 41 by Zacapoaxtla.

Of the 171 cognates, 84 occur in Huichol. Of these 84, 61 are shared by Tara-
humara, 45 are shared by Yaqui-Mayo, 42 by Tiibatulabal, 40 by Southern
Paiute, 36 by Zacapoaxtla, and 32 by Luisefio.

Of the 171 cognates, 97 occur in Tarahumara. Of these 97, 50 are shared by
Yaqui-Mayo, 46 are shared by Southern Paiute, 45 by Tiibatulabal, 38 by Zaca-
poaxtla, and 27 by Luisefio. :

Of the 171 cognates, 60 occur in Zacapoaxtla. Of 399 39:37 are shared by
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Southern Paiute, 34 by Yaqui-Mayo, 33 by Tiibatulabal, and 24 by Luisefio.

Of the 171 cognates, 84 occur in Southern Paiute. Of these 84, 51 are shared
by Tiibatulabal, 36 by Yaqui-Mayo, and 30 by Luisefio.

Of the 171 cognates, 79 occur in Tiibatulabal. Of these 79, 39 are shared by
Yaqui-Mayo and 36 by Luisefio.

Of the 171 cognates 67 occur in Yaqui-Mayo and 51 occur in Luisefio. 28 of
these are shared by these two languages.

The preceding information may be stated in tabular arrangement as follows:

GT;‘;‘:B Hopi | Huichol h'f:l’:;u pﬁ:iiia 5";2‘:;? Tiibatulabal | Luisefio ﬁfy“i‘
Papago o | 8 92 56 71 08 48 84
Hopi 54 59 41 &7 59 42 45
Huichol o 36 i 2 32 45
Tarahumara 38 46 4 27 50
Zacapoaxtla 37 33 24 34
Southern Paiute 51 30 36
Tiibatulabal 36 39
Luisefio 28

It is our intention to provide an annotated bibliography whose scope will ex-
tend from descriptive work on Uto-Aztecan languages to papers devoted to
comparative linguistics in UA. When annotating, however, we do not confine our
comment to phonology but give equal attention to the rest of grammar; and
we hope to have something systematic to say about cultural domains covered in
dictionaries on Uto-Aztecan languages. An annotated bibliography of this ex-
tended scope would seem more useful if appended to a subsequent part of this
monograph—a part concerned with morphology and syntax.

Forthe narrow scope of Part I, we content ourselves with giving an abbreviated
bibliography of sources actually used so far, arranged in the order in which
languages are presented in Chapter 2. In our use of these sources we have—with-
out separate specific mention—made isomorphic substitutions in orthography,
in order to obtain uniformity for our study as a whole; but whenever we de-
viated from the phonemic distinctions given in our source, we stipulated (mostly
in Chapter 1) that the phonemicization was ours rather than that given in the
source.

Paraco
Kenneth Hale’s unpublished manuseripts, including Ph.D. dissertation, field

". notes, and morpheme file (ca. 1500 items). This source was used exclusively

whenever Papago was cited: both in discussions of its reflection of the phonemes
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of the parent language and in making the cognate counts. In the case of the
cognate count, certain obviously non-aboriginal domains (e.g. Catholic Church,
Cattle Raising, Introduced Technology) were excluded from consideration since
vocabularies in other UA languages, with other cultural experiences, would re-
quire special study, beyond our present scope, to control comparability.

Horpr

C. F. and F. M. Voegelin’s Hopi Domains, ITUPAL 14, a memoir of IJAL
volume 23 (1957). As for Papago, only a single source was used for Hopi in the
phonological part of this monograph. There are approximately 1500 morphemes
in Hopi Domains and virtually every one has been considered to see if it had a
cognate elsewhere in Uto-Aztecan. In making cognate counts between Hopi
and other UA languages, certain domains were excluded, especially those dealing
with Pueblo culture—a culture not generally shared by speakers of other UA
languages. Among the less shared domains are Dress, Adornment, Religion, parts
of domains closely associated with Topography, Animals and Plants peculiar to
the mesas, and certain economic activities closely associated with Pueblo culture.
Hopi particles were excluded from consideration in making cognate counts, as
were particles in other languages. Also in making counts, compounds were ex-
cluded if one or another or both of their members had already been entered in
the cognate count (thus p4-hi is said to be cognate with Southern Paiute pda
water; after counting this once, all compounds with pé:- in them were skipped).
This procedure, also, applies not only to Hopi, but also to other languages in-
volved in our cognate counting.

HuicuoL

J. B. McIntosh’s and J. Grimes’s Vocabulario Huichol-Castellano, 1954. This
vocabulary contains some 1500 entries; the number of morphemes would, how-
ever, be somewhat less than this, since morphemes are repeated in different
entries. This is the only source that we used for Huichol; it was better than our
Cora source since it gave us clearer indication of morpheme boundaries.

Cora

A. and M. A. McMahon’s Vocabulario Cora, 1959; and also K. T. Preuss,
Worterbuch Deutsch Cora, IJAL 8.81-102 (1934).

We used the first source in citing actual forms, but had used the second source
earlier to establish sound correspondences. The first source was used exclusively
in making cognate counts; it contains some 2000 entries. Since it is difficult to
find morpheme boundaries in many of the forms (especially in verbs), many of
the possible forms had to be excluded from comparisons.

TARAHUMARA

K. Simon Hilton’s Vocabulario Tarahumara (1959); and also Dayid Brambila’s
Gramatica Raramuri, Editorial Buena Presa (1953). Our citations are from the
first source except where a particular form could be found only in Brambila.

COMPARATIVE GRAMMAR OF UTO-AZTECAN: I (PHONOLOGY) 79

Before the publication of the first source, Brambila was used to set up tentative
sound correspondences. Hilton’s vocabulary alone was used in making cognate
counts; it contains some 1600 entries.

ZACAPOAXTLA NAHUAT

H. and M. R. Key’s Vocabulario Mexicano de la Sierra de Zacapoaxtla, Puebla
(1953) was used both in establishing sound correspondences and in making
cognate counts. It contains some 3627 entries, but the number of different mor-
phemes is much less, since many verbs are listed at least twice (e.g. once with one
prefix, as ki- 8 sg. goal, and again with another prefix, as mo- reflexive).

PocHUTLA

Franz Boas’ Bl Dialecto de Pochutla, Oaxaca, IJAL 1.9-44 (1917) was used
to set up tentative sound correspondences that distinguish Pochutla as divergent
Aztee. The data were too limited to give full treatment, but what data there were
seemed reliable enough to permit a partial treatment.

NAHUATL

Kenneth Croft’s Matlapa Nahuatl IT and IIT, IJAL 19.274-280 (1953) and
20.37-43 (1954); and also R. S. Pittman’s A Grammar of Tetelcingo (Morelos)
Nahuatl, Language Dissertation 50, Supplement to Language volume 30 (1954);
and also B. L. Whorf’s The Milpa Alta Dialect of Aztec, Linguistic Structures
of Native America, VFPA 6.367-497 (1946). All three of these sources were used
to find examples for Nahuatl reflection of UA phonemes.

TUBATULABAL

C. F. Voegelin’s Tiibatulabal Grammar, UCPAAE 34 (1935), and Tiibatulabal
Texts, UCPAAE 34 (1935), and Working Dictionary of Tibatulabal, IJAL
24.221-228 (1958). A few of our Tiibatulabal citations are from the Grammar,
but most are from the Dictionary. The Dictionary alone was used in making
cognate counts—it contains nearly 1000 entries. Vocabulary items in domains
which are peculiar to California, as acorn harvesting and preparation, were ex-
cluded from comparisons.

SoUuTHERN PATUTE

Edward Sapir’s Southern Paiute, PAAAS 65.1-296 and 537-730 (1930-31),
and F. M. Voegelin’s unpublished manuseripts (texts and field notes), and Vivian
Jake’s transcriptions of her native language. All three sources were used in es-
tablishing sound correspondences. In making cognate counts between Southern
Paiute and Comanche and Papago and Hopi, Sapir’s dictionary (1300 main
entries) was used. For counts between Southern Paiute and Mono and Nahuatl,
our more recent sources were used.

COMANCHE

Joseph B. Casagrande’s unpublished manuscripts, as well as his Comanche
Linguistic Acculturation I, IT, T11: IJAL 20.140-51, 217-37; 21.8-25 (1955, 1956);
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and also Elliott D. Canonge’s Comanche Texts, University of Oklahoma (1958).
In establishing sound correspondences, both sources were used. Our citations
are mostly from Canonge; when needed forms could not be found there, they
were often found in Casagrande’s unpublished manuseripts. One cognate count
was made between Southern Paiute and Comanche, The source for this was the
dictionary appended to Canonge’s texts (some 1100 entries). This dictionary is
necessarily restricted, since it includes only forms excerpted from the texts.
Many morphemes are repeated often, either as alternants or with different affixes.

j Moxno
Sidney M. Lamb’s unpublished manuseript, Grammar of Mono; and also
Sheldon Klein’s Comparative Mono-Kawaiisu, IJAL 25.233-38 (1959). The first
source was used in establishing sound correspondences; the second source pro-
vided a few additional examples. We used only the first source in making the
cognate count between Mono and Southern Paiute.

BanNock

Sven Liljeblad’s unpublished manuseripts, as well as his Bannock Phonemes,
IJAL 16.126-31 (1950).

Luisefo

A. L. Kroeber’s and George William Grace’s The Sparkman Grammar of
Luisefio, UCPL 16 (1960). This was the only source that we had for Luisefio; we
used it both for the cognate counts and for sound correspondences.

CAHUTLLA

~ Hansjakob Seiler’s unpublished manuscripts, as well as his Zur Aufstellung
der Wortklassen des Cahuilla, Miinchener Studien zur Sprachwissenschaft,
12.61-79 (1958), as well as his Die Phonetischen Grundlagen der Vokalphoneme
des Cahuilla, Zeitschrift fiir Phonetik, 10.204-23 (1957) yielded enough cognate
material to show how Cahuilla reflects certain UA phonemes.

Yaqui-Mayo

Gerd Fraenkel’s unpublished field notes, as well as his Yaqui Phonemies AL
1.5.7-18 (1959) yielded enough cognate data to show Yaqui-Mayo reflection of
UA phonemes.

CHAPTER 3

INTERPHONEMIC SPECIFICATIONS

3.0. Scope

3.1. Effects of progressively determining vowels
3.2. Effects of regressively determining vowels
3.3. Effects of phonemic distribution

3.4. Morph pairs with different final vowels
3.6. Additional interphonemic specifications

3.0. What is covered by the more common term ‘morphophonemics’ is partly
included in our cover-term ‘interphonemic specifications’. Since there are two
or three technically competing scopes to which ‘morphophonemies’ applies, it is
tempting to restrict oneself to one or another of them as that of the single scope,
or that of the double scope; in the latter automatic morphophonemics is treated
with phonology while non-automatic morphophonemices is treated with morphol-
ogy. Our cover-term ‘interphonemie specifications’ permits us to present some-
what less or somewhat more than is implied in any one of the competing usages
of ‘morphophonemics’—less, for example, when our UA sources are insuflicient
for a really adequate morphophonemic statement; and more, for example, when
we include phonemic data which extend beyond the range of our typological
treatment in Chapter 1: e.g. when we include canonical forms and consonant
cluster problems in interphonemic specifications.

Our sources are least adequate for fully outlining morpheme alternates de-
termined by phonemic environments, more or less exclusively. Nevertheless we
give such information when it is available to us, as in the second statement or
restatement of Tiibatulabal phonology (listed in our sources in 2.3).

The reason why we cannot be exhaustive in this respect is that our UA sources
characteristically follow the single scope order of treatment: sounds (phonetics,
and later phonemies) before morphology, but including in the latter morpheme
alternates, whether automatic or not; if not—if apparently not automatic—
alternates applicable to particular morphemes are listed, as in the first statement
of Tiibatulabal phonology (cited in our sources, 2.3). The difficulty here is not so
much that our UA sources fail to keep apart the two kinds of morpheme alter-
nates, as that the distinction itself is largely a matter of definition or strategy in
structuralizing. Those who describe UA languages do not often draw a sharp
line between automatic and non-automatic morphophonemics, since many
morpheme alternants are automatically determined (by phonological environ-
ment), but not wholly so (e.g. restricted to the verb class of stems, and yet
statable in terms of phonological environment within that restriction). Hence in
one description, morpheme alternants may be listed as applicable to subclasses
of the verb class (i.e. as non-automatic); in another description of the same
language, the morpheme alternants may be stated in terms of phonological en-
vironment (i.e. as an approximation to automatic morphophonemics within some

'. ‘particular morphological restriction).
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gy to structure is most apparent when alternative
possibilities of structuralization present themselves. We do not quarrel with dif-
ferent strategies which permit structuralists to arrive at non-identical statements
for the same language. But we do attempt to typologize two competing state-
‘ments in such a way that one typological statement will satisfy either structural
statement—e.g. & statement that says morphophonemics is not at all automatic,
and one that says it is so, but not wholly so.

We have not yet done this for interphonemic specifications, but we have

achieved some degree of unification of alternative phonemicizations by typolo-

gizing stop + SGC (e.g. prenasalization) as equivalent to consonant cluster

(nasal + stop). In consequence—for TUA languages, at least—it is possible to
and ob-

match most continuants against the linear distinctions made by stops,
tain the same score for two or more alternative phonemicizations. The score in
such matching is not affected by phonemicizing preference for multiple series of
stops (generated by SGO) or for one series of stops (capable of appearing in
consonant cluster, as after /h/ or /n/).

Since thisis Part I (phonology) of a monograph which will be followed by subse-

quent part or parts (morpho-syntax), we give now interphonemic specifications
hology. But still, we cannot

which can be stated with minimum reference to morp
help anticipating Part II by mentioning in passing that there are alternants of
vowel increments associated with preceding verb stem or with following trans-
formative or stalus quo suffix. We do this however, without giving the devisive
morphological criteria for such stems OT affixes, since such criteria are to be
treated in parts concerned with comparative morphology and syntax.

In order to obtain comparability, we begin with interphonemic specifications

in Proto UA as a point of departure.

The relevance of typolo

SpECIFICATION ONE

3.1. Vowels are progressively determining in one of three ways.

Y, is written when a vowel preceding a stop may suspend the stopness of the
stop, and when preceding a nasal may suspend the nasal articulation, thereby
possibly switching the consonant from one series to another without changing
the linear distinction point of articulation (e.g. tight contact nasal *m is replaced
in one daughter language by loose contact glide /w/ after *V,). In Sapir’s
terminology, Vs ‘spirantizes’; but we use a more general term, since ‘suspending’
extends all the way from a replacement within the stop series (plosive stop by
affricate stop) to a replacement of a consonant by zero (see below). In short, the
symbol *V, marks not one effect but multiple effects.

#V . also has progressive phonological effects on & following consonant—but
different effects than *V has. We write ¥V, when & vowel precedes a consonant
which is reflected either by change of the ~onsonant, or by addition of a nasal

in consonant cluster with the unchanged consonant.
#V, also has—in a differential sense—= progressive effect. We write *V,, when

there is ample evidence to show that a vowel has an ‘unaltering’ P:ffect on a fol-
lowing consonant and, hence, a different effect than & ¥ el designated either

ia's

g o o)

:':rl<: i
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*V, or *V,. It may well be asked: why add the subseri
Eiii;znihz,‘t;irdmgl.lt not just as well be shown by *V? I:cirigxag: at:;sioslie,:'g\il md’r{-
i -—precef;:‘;eato show that an Emaltering *Vy—rather than an altering *SVSU g
p p,; g \',OW f:lons_?ll]mnt ; and 11:, pe?mits us to use the general symbol *Vior
e el wit ou.t subseript indication of progressive effect—wh .
: effect is environmentally precluded or is not rel s t!je
cu;ilc.)n, or fvhen we are perforce non-committal for lack of deai?;r A
Obtaill;segozs;::;}ﬁt 11;1 Proto UA tin?es a differential effect of *\-;s, *V., and *V
e ?rpthcme }.Joundarles (or in some other way) as p;rt of ’sh;
o {; A1n e ialent language. But we cannot postulate such effects
. nlfclorp eme and at the same time employ the usual recon-
s conc;q nfesd oi"fetiﬁg 111) Proto UA consonants. So far as the use of
L e ar., sy V., ¥V, are part of the reconstruction, and hence
U St i e
; east one o the daughter language i
ig:: (; :;ii;:i; b:aazges;eg) :3;1 ;::g}is wlhlch are progressively detegrm;gnfn(jgc.ugtl;;zi
g Y, hter languages exhibits what may b i
gf . vp;;lljsL;itl::n;l;orpliophonemlcs’ which may include some pro?grresesicjglzg"elzi
e onants, but of course much else besides. Rather than give a
e e illtlniel;t-orgr for each given language—as the phonemic inven-
e oo spgcn‘n; a ove‘—we {?Offlﬁne ourselves, in this and the following
| pr{)ductingr;l(?b,h to 1glwmg; a genera_l indication of the synchroni-
ph%rﬁ()]ogy e il A rphophonemics that is relevant to the diachronic
e latter is our first concern—to show how *
- ; : ow *V,, *V, and *V, in P
i 1; mgﬁifgmflfg;a:ﬁs m.the (}aught-ef' languages. This is done by rgagzvtiig
e . e pu;:cedmg section (2.2) the differential effects of the
question; parenthetic numbers refer to cognates cited in 2.2 Havin;

done this, we add :
) ' analogous inst :
B 1eninges, g nstances of productive morphophonemics in the

*\ ] 2
fouov;i];zs ;}:5 H(:g;c’gsoi zlfronflg UA *p in all the traditional Aztec languages. The
e cenp whicﬁ in rom Zacapoaxtla: *ci;pu (13) > ¢iéi~-k bitter. Two
o AIftoccurs other than *p after *V, are: *p after *V,
o e e };Zte ]4 ec languages (e.g. 10); and *p in UA initial position’
e |
lac(l-;ing to t.est the effect in Aztec zfeiVinbgelgE:S*\is oi'k*/ o AT SRR G
ora-Huichol, Yaqui-Mayo, Tarahumara, Papagoiand Mono—partially

parallel the Aztec languages in showing the effect of *V, and *V, on followi
i 2 ollowing

consonants: namely, no differential effect. Hence *V, and *V, a1 d
u » are merged in

respect to the languages li

ges listed here. But of course diff ;
b_y languages not included in this list (see below) and ere{ma% elipois s shoyn
tion of *V, and *V,. so justify the reconstruc-

Most of the languages just listed show different, TR .
e sonan
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in three environments—*V, before consonant, *V, before consonant, no vowel
before consonant—as will appear in the following summary. But Yaqui-Mayo
(e.g. 11, 12, 48) and Tarahumara (e.g. 9, 13, 46) agree with each other in the
effect of *V,, *V, and *V, on following consonants: namely, no differential effect.

UA *p after *V, appears in Huichol as zero: *ci,pu (13) > cii- bitter; but after
*V,, *p remains /p/ (e.g. 9); and after no vowel, i.e. initially, *p > /h/: paska
(8) > hika reed.

Cora agrees with Huichol in two environments—*p after *V, and after no
vowel (e.g. 8). Instead of zero, UA *p after *V, appears in Cora as /h/: *ci;pu
(13) > cthi(vi) bitter. After *V,, UA *p appears as /p*/ before /a/—a regressive
effect of Cora /a/ not found in Huichol (e.g. 9); but as in Huichol, *p appears
as /p/ before other Cora vowels (e.g. 146).

UA *p after *V, and after no vowel (i.e. initially) appears in Papago as /w/:
*pispa (12) > wiw tobacco; but after *V, *p remains /p/ (e.g. 9).

UA *t remains /t/ in Mono after *V, (e.g. 54) and after no vowel (initially,
e.g. 29). (So also *m after no vowel remains /m/ but not *m after *V,.) Accord-
ing to our source, *t after *V, appears in Mono as /ht/: *kasti (42) > qahti
to sit; but, curiously enough, *m after *V, (rather than after *V.) also appears
preaspirated in Mono, /hm/: *ka,ma (87) > qahma fo taste. We conjecture
that some Mono dialects favor inclusion, others exclusion of preaspiration in
instances like this; though evidence for this is not cited by our source, parallels
are plentiful in some other Shoshonean languages, as Hopi. If further evidence
were to attest our conjecture, the correction would not extend to the statement
that *V, and *V, merge in their effects on following consonants, since *m after
*V, appears in Mono as /w/: *ta;ma (29) > tawa looth.

The parallelism exemplified above between the traditional Aztec languages
and the traditional Sonoran languages—and Mono—amounts to merging—for
lack of differential effect—of *V, and *V,, at the very least; and at the most, to
an extended merging which includes *V, with *V, and *V,. This parallelism
scarcely extends beyond the languages in the traditional Aztec and Sonoran
branches. Languages in the traditional Shoshonean branch, Mono excepted,
have their own parallelism, to wit: they distinguish among the progressive effects
of all three Proto UA vowels marked by *V,, *V, and *V, as already identified.

And additionally they distinguish *Vhigh e, the vowel set */i i u/—from
*Vier—j.e. the vowel set */a o/—in terms of the effect of one set of vowels or
the other on a preceding consonant; the latter is mentioned in passing here,
but summarized in another interphonemic specification (3.2, below).

The distinctions mentioned do not all occur in all the Shoshonean languages.
Thus, in terms of their effects, *V, and *V, are merged in Tibatulabal—their
differential effect is in respect to *V, before consonants. UA *k after *V, ap-
pears as /*h/ before /a/, and as /»g/ before other Tiibatulabal vowels: *na,ka
(47) > nartha-l ear, *pu,ku (46) > purgu(?)- to domesticate him. After *V other
than *V,, *k > /k/ or /g/ before *Vhish; but before *V'e¥, ¥k > /h/ (e.g. 42 43).
So also, *s after *V, appears in Tibatulabal as /*2/ (*Pussi (5) > punyi) eye),
while after other *V and initially *s > /3/ (e ) - g~ o/
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after *V,: *i wa (20) > ?indinw initi
n n%a o nam i i
other *V and initially, *w remains /w/ (e; (;rlu)tla“y i i
Unlike the regressive effect of the high cat s
e high set and low set i
labal consonants, thv_ere is a flanking effect of *Vhieh and 3‘2’ E?v“;eéslgn Tubatu-
nants. UA *w remaing /w/ when flanked by *Vhish g #Viow ( OI?I i
g%%eatrs] as /l/*when flanked by *Viow vowels: *Pawa (104) > '?é'Iae %o 21):& bl'lt
i ?nu Ta?gl,t ; = /1]:'{ after *V,: *ti_wa (20) > tfn™a to name. In I;: ‘i {i Ht]
o ;hisu f;)al), .‘/ u/&-l}d f*Vﬂ have differentia] effects on followinI; coE
: » ‘P remains /p/ after *V, and after no vowel (initi .
_ nit, .
buSt aftf:r "‘.V.,,L*p appears as /v/ in Hopi: *pispa (12) > pi'éalio;:;lz; i
0 also In Luisefio, *V, *Vs and *V. h i i :
: ), ' n have differential effect, i
Zo;s;)n??;?. ;ptremams /p/ after most *V, and after no vowel (alswg;sfi?gtt}i:lllng
S ~» ~99), but appears as /v/ after *V, in Luisef s
: ; 0 (e.g. 12); and, reminise
:i{teHip‘; Ilnfrzphctphonemlcs (see below), also appears as /v/ in ;:;Z“’;lnltsceﬂt
. a8 (L)) > ové(ya) 1o be cold. When ¥V, is *a, the followins o1
*jépea;r]f ;;p/; gﬁs in L/u;sen*o:k;n?nka (47) > -naq ear; but after *V oi;he;1 1tgha,n
n Dears as /x/: *ta 146) > ata'x-am people (init; :
;I“li:ui zs/ m/lfhme/n;,l,y attested when *V ig s whenp*Vpi: ;H:;Elell)’ ol;iilll'ptl;lrf tef)'
q/ ~ (e.g. 144), but the paucit, isefi i
; ; y of Luisefio e i
;iigubt .hell;e. The regressive effect of *Vhish versus *Vlew jq nof i;t)péﬁsg lzst‘;es ES a
beff:i- It*Vi,i hbeen noted only for initial *k which appears in Luifeﬁo V: jll;e’
e but as /q/ before *Viow. *ki (44) > ki-&a h x g
B ouse, *ka (136) >
S Pai
r- :;ﬂ:‘:sin Pf?ufti ﬁnd Comanche have several parallel progressive changes in
iy s after X Thus, after *V,, *p > /v/ in both languages: * i
g2 ;I;:ivi;; {nuuvI, respectively, nose; * > /r/ in both Ianguige.s- I:ll(l;dz;
' -, Kart, respectively, sit; *e¢ > zero i ey .
k“}i-p, o iy 2 ero in both languages: *kvi,ci (35) >
n iti i
e z}tiil'tion we have further evidence that for Southern Pajute after *V
i k paski (2) > paxi- to walk; *kv > /xv/. *leviy(si) > x“ii, as in k i
> /?; ,:L fia fm&?gand D > Zero: *was?i ~ i (162) > wai- fo roae;s- *3 >UZI;1?(;
Lk ;n > Bz(:i-) (0*2) > k"% ~ kvit- fake; *m > /M¥/: *ta.ma, (29), > tap“a-v
. 3 0: %50 i j
o <o (166) > sut-vi lung; *1y > zero: *P0.na (63) > ha-v
F . .
Fg: Scc?uma,nthechef) "js > /h/: *kvi(si) (52) > kvihi- o take, get.
- ke (in_itj.-g,llm) amt‘e, we _ha.ve cognates to show that after *V. and after no
R e i ;‘-‘topﬁ remain as such or appear as such in consonant clusters
 vowels ot'her thanp; i;) re/;p/; (Pi.sg- 111;31)1)3" e o on
e b » €.2. 3, 18, » "¢ > /&/ bef y :
i it/ i_Jut remains /c/ before *i (e.g. 27, 38, 164); *kD;e ?ll/vg“fels O’Ehelz L
] remains /k/ before /*Vhish (e.g. 22, 163, 42, 43) : S s i bt
R An$3 other ionsonants in Proto UA remain in Southern Paiute: *? ?
.__ :16-78-. » 61); *s > /s/ (e.g. 31, 68); *m > /m/ (e.g. 15 88); * i Y
); *]3 > /l?/ (e.g. 58—but with restriction to medial ! 't:. & ar
- Buages, including Southern Paiute). ' i
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* which
‘or Comanche *V, and *V, are merged as opposed t0 ATR bcfo;e2 \ kb:; ;c _
s c;]{4/ after *V, and *V,—and after no vowel—(e.g. 64, 66, 42), p
mains 5 : ; .
re s as /hk/ after *V 1 *tiyka (e.g. 163.) > tihka- to eat S SRS
peaéthelr consonants in Proto UA remain 1n Comanche afte fr

i ¥ #c after ¥V, but their
vowel (initially) (cognates were not available for *p and *c a &

fl ftor ¥V, are assumed by analogy to be the same as their initial reflexes);
reflexes aft; 5

> /p/ (eg 1); %6 > [t/ (e& 18, 54); *o > /o/ (e 164); ™8 > /s/ (e.g.
P B ) '
i *V. Proto UA *s > /?/in Southern Paiute but is replaced by zero in
i ?{ ~ pu?ty and pui-, respectively, eye. I_n addition,
L (5) S Ll #\/high. *pu ku
Southern Paiute that *k > /nk/ before .k
#c > /nq/ before *Vior:

Comanche: :
» have evidence 0T ) ;
\(Tﬁ) > plnku-v pet, domesticated animal; GHdbak
ninga-v ear. ¥ X i
*ni;ka (‘tL.chTs of Iiﬁe diachronic phonology sumr.na-rl.zed under mtt;rff;:iiii-
: Pﬁreation one, above, are found to be still active in langualfles oh B e
SpecllcShoshones;n branch than in languages of the Sc_moran ranlc ) A
t’lma'.}hﬂce: exception of Papago. Qo few traces are found in 'Sonorant a_ar_ifha tgth’ese
posmral-and none of the Aztec languages show productive efllisc S o
%enetraditional branches may be categorized .for.the most pah asmics
‘p?totle effect languages’ in respect to their continuing mOI'Pl_lOP Oni?' - a,.re i
1 The traces of still active morphophonemics of the type 1n questt i i
hi ﬂe associated with reduplication; also frequently found are n?ti)rps frequently
! let yof free form and compound member of the same morphemfe, es i e
?annz At niorpheme alternants of initial form and post-prefix form
ou ;
. £ TXFIX,
mt}?ﬁ?g;issing initial reduplication, we label the reduphuate;c}i pa;'}tleﬂ;; ;Mafmc
d the remaining part of the reduplicated stem, after ’fhe ed 1;, i i -t-he-
aI;RTIAL The latter may be identical with the unreguphcate : ::1'511@ ags of
P . . 5 A
: changed In respec
ic partial may be reduced or otl}erWlse ; : as well as
Eitinfgduplimted stem. Reduplication types in any given language, as

i 7 i fix; and
among the UA languages, differ bidimensionally—by selection of the exnix

i i whole.
by the morphophonemic offect of the exfix on the thematic parjs_larll a;nili i
4 this section, we now focus our attention on the siacond dlmenm_o 4 o i e
1:[“ 1sh ﬁec;; the exfix has on the first consonant in the t.-h?n‘cmmc parfi 1; bus
:Jf:f:;; a?"eeobservable by comparing the thematic partial initial CONSoONa ;
the initial consonant of the unreduplicated stem. e i
The first vowel of the unreduplicated stem 18 (.axﬁx'efzi '1 T
reduplication. The three differential effects of this exfix vo
the following morphophonemic formulae:
V, when the thematic partial stop after
prenasalization and voicing;
V., when the thematic partlfml stop af
ing, but not of prenasalizatl?n;
V., when the thematic partial stop after 1
the same as the initial stop of the unredup

the exfix is combined with SGC of

ter the exfix is combined with SGC of voic-

the exfix 18 unaltered and so remains
jcated stem.
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Thus, the exfix vowel is V, in ?i"gina'n (from unreduplicated stem kina'n fo
bring it for him); and in ?a"zamin (from unreduplicated stem camin o burn t).
The exfix vowel V, is always selected from unreduplicated stems with initial
syllable having the following canonical shape: PLAIN STOP - VOWEL - NASAL
coNsONANT; but V', is not the only possible selection. The exfix vowel V, may
be selected from unreduplicated stems with initial syllable having this canonical
shape, or with initial syllable having other canonical shapes. Thus, the exfix
vowel is V, in Pakami-an (from unreduplicated stem kami-zan to catch it for
him). But it is also V, in ?iéi*éwana‘bi (from unreduplicated stem ¢&i¢wana-bi
to accompany him); and in ?icinini*? (from unreduplicated stem cinini*? to shake
it). The examples above show that the exfix vowel V, is short always before
thematic partial stop, but may be selected from unreduplicated stems having
either a long or a short vowel in initial syllable. The following examples show
that the exfix vowel Vy is long rather than short before thematic partial stop;
but V., like V, is selected from unreduplicated stems having either a long or a
short vowel in initial syllable. Thus, V, in ?adawi‘gina'nala (from unredupli-
cated stem ta'wigi'-nanala to go along causing him to see); and in ?i-bili-la (from
unreduplicated stem pilila fo arrive). Neither V, nor V, are selected as exfix
vowel from unreduplicated stems beginning with continuant rather than with
stop; conversely stated, only V, is selected from continuant initial unredupli-
cated stems since, in reduplication, the initial continuant of the thematic partial
after the exfix remains unchanged. But while V, is always short before thematic
partial stop, V, may be either short or long before thematic partial continuant.
Thus, V, is short in ?iyilahola (from yilaho-la to go along happily), and in ?iniba?
(from niba? fo snow); but long—though selected from short vowel in the first
syllable of the unreduplicated stem—in ?i‘Siwgan- (from Siwgan to comb his hair
for him); and also long—but selected from long vowel in the first syllable of the
unreduplicated stem—in ?wlu'min (from lu'min to takeit off), and in ?imi-hli-n
(from mihlin to hurt him).

Alternations of vowel length are less frequently found in Luisefio than in
Tibatulabal reduplication; and while the latter exfixes the first vowel of the
stem, Luisefio exfixes the entire stem. It is still possible, however, to utilize the
label ‘exfix vowel’ for Luisefio, if the last vowel of the exfixed stem—the vowel
preceding the initial consonant in the thematic partial—is identified as the
exfix vowel; this Luisefio exfix vowel is not always the same as the final vowel of
the unreduplicated stem. The two differential effects of the exfix vowel in Luisefio
are marked by two morphophonemic formulae:

V. when the stopness of the initial stop in the unreduplicated stem is suspended
(replaced by fricative or lateral at the same linear distinetion point) in the the-
matic partial after the exfix vowel;

V. when the thematic partial stop after the exfix vowel is unaltered, and so re-
mains the same as the initial stop of the unreduplicated stem.

Our examples show that the first vowel of the unreduplicated stem may be lost
in the thematic partial after the exfix vowel V., but retained after the exfix
vowel V.. Thus, /p/ is replaced by /v/ after Vi in pedi-veéi to drip hard (from
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unreduplicated peéi to drip); and in pono-véni to tie them up beside pond*-voni
to tie them on (from unreduplicated poni fo tie); and in pi*di-vidi to break a long
thing to pieces (from unreduplicated pi-di fo break a long thing); and in pe‘ve
licked off corn gruel (from unreduplicated pe(?) to lick off corn gruel). But /p/
remains /p/ after V, in paké-pka(%) (from unreduplicated paké(yi)). Though
/t/ is replaced by /¥/ after V, in tiki-8iki (from unreduplicated tiki to light a
fire), and /t/ remains /t/ after V, in tupi-tpu(8) thick (from unreduplicated
tupi(ki)), /t/ is also replaced by /1/ after V; in to'lo borrowed (from unredupli-
cated stem to*(?) borrow). The latter may reflect an older strata of reduplication
(as opposed to the widespread stop replaced by fricative in later Luisefio), since
UA medial *t descends regularly as /1/ in Luisefio (and also in Tiibatulabal).
Though /&/ is replaced by /3/ after V, and remains /&/ after V, the latter is
retained in thematic partial with increase in length of the following vowel rather
than with decrease in length (with the decrease resulting in vowel loss in the
preceding examples): éevi-8évi break to pieces, pull apart (from unreduplicated
devi); dara-¢ara(xat) much torn (from unreduplicated stem ¢ari). Examples may
also be cited in which /k¥/ is replaced by /x*/, and /q/ by /x/—both after
V.: k¥a'x¥a ate (from unreduplicated k™a(?) eat); qexe killed a few (from unre-
duplicated qe(?) to kill a few).

In Hopi there are two differential effects of the exfix vowel, marked by mor-
phophonemic formulae:

V. when the exfix vowel suspends the stopness of the unreduplicated initial stop,
replaced by fricative in the thematic partial after the exfix;

V, when the exfix vowel has an unaltering effect on the initial consonant in the
thematic partial.

But Hopi reduplication morphophonemies is complicated by such free morpheme
alternants as p6:voko beside pépko dogs; here one exfix vowel, Vi, is selected
for the first alternant, but V, is selected for the second alternant, since the un-
reduplicated stem is pé-ko dog, pet; and the loss of vowel in the thematic partial
after V, parallels Luisefio morphophonemics.

In Southern Paiute and other Shoshonean languages—especially those of the
Plateau sub-branch—reduplication morphophonemics is similar (in respect to
the effect of vowels on following consonant) to the effect of prefix vowel and first
member of compound vowel on the following stem initial consonant (see below).

In Papago, reduplication morphophonemies show an influence of exfix vowel
on the initial consonant of the thematic partial (with loss of first stem vowel
parallel to Luisefio and Hopi)—but an influence that is the inverse of the Sho-
shonean parallel. In the latter, UA *p descends as a stop in stem initial, and is
replaced by a continuant under the influence of the exfix vowel; but UA *p
appears in Papago as /w/ in stem initial, and is restored, so to speak, to the
stop from which it descended under the influence of the exfix vowel. Thus, the
reduplicated form of Papago wéo(g) road is wépo(g) roads (with thematic initial
consonant /p/ after exfix wé-); the reduplicated form of wiihi eye is wiupui eyes
(with first syllable of the unreduplicated stem lengthened in exfix wiu-, and
with thematic partial replacing initial /w/ by /P/ and also showing loss of /h/);
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tht? reduplicated form of wiin® to suck on it is wiipin to suck on it momentaneousl
(with thematic partial replacing /w/ by /p/, long vowel by short vowel ané
final /n¥/ by /n/). The following examples show, in addition to restorati:)n f
stop, loss of unreduplicated stem vowel in thematic partial: wiipé from un -0
duplicated wii¢ heavy), wiapki (from unreduplicated wiaki fo ender) i
Other languages in the traditional Sonoran branch are categorize.d as ‘little
effect languages’ in respect to the progressive effect of exfix vowel on. initial
colnsouant of the thematic partial. Tarahumara pairs such as upf wife, hubi
wiwes may possibly be analyzed in terms of initial reduplication; but even’slight
traces of progressive vowel influence seem to be lacking in Cora-,Hujchol Yaqui
Mayo, and the traditional Aztec languages. i
Three progressive effects of Southern Paiute prefix vowel, or first member of
compound vowel, on stem initial vowel are marked by the followin 'ph
phonemic formulae: L
V., when the stem initial stop is spirantized;
V. when the stem initial stop is preceded by homorganic nasal
V. when the stem initial consonant is unaltered. ’
Thus, stem initial /p/ is replaced by /v/ after V,: punku pet, sarfi-vunku-ni
my dog (dog-pet-my); /t/ by /r/ after V.,: tiqa- to eat, pir_]qé-ljiqa- to keep on
eating; /k/ by /x/ after V,: qari- to sit, 4a-xari- {o sit hidden Jrom view; /k¥/ by
/x“‘/ after _V,: kvii- to take, kumA-xvii- to take a husband. Diﬁerentia,lly stem
initial /p/ is replaced by /mp/ after V,: pipku pet, kuéd-mpunku-ni :«r’ey cc;w
(I'm_ﬁ'alo-pgt-my); /t/ by /nt/ after V,: tiqa- to eat, tfi-ntiqa- to eat well (inten-
swely), enjoy meal; /k/ by /nk/ after V,: kura- neck, kuét-nkura-v Buffalo Neck
(man’s name); /q/ by /mq/ after Vy.: qédani house, kuéd-ngaani barn (buffalo
hause;). And sl'géain, differentially, not only stops but continuants remain after V
Wmhouj; citing exs?mples, we may say that, similarly for Comanche, aftt:r
%reﬁxes mth V., /p/ is replaced by_/v/, /t/ by /r/; and that after prefixes with
) r;:?;i}:;‘ ﬂtl]?n VE, /p/ba,n?1 /t/ remain or appear in cluster after /h/. After some
other stops, bot smali
i gftero/th/fmsals, and /s/ remain, and after other prefixes they

In modern Mono morphoph. ics initi i
: . phonemics initial /m/ is replaced b ]
mupi nose, ?iwupi my nose. . Ve

SercIFicaTION Two

| 1:1-312 Yowels that are regressively determining in diachronic phonology and in
i h‘stlctlve morphophonemics are treated below in paired sets: *V(non-i) vs *i
Vhigh yg *Vlow *V(non-a) vs *a, *V(non-o) vs *o. ’

*V(non-i) vs *

*X(non-i)-—-that is, any one vowel in the set */i u a 0/—is said to be opposed
to *i when a preceding Proto UA consonant is dually reflected in a daughter
language, with the reflexes depending on which of the two vowel possibilities
follows the consonant. Thus, *koci (34) appears in Zacapoaxtla as koti to sleep
(*¢ before *i appears as /&/, but *c before *V(non-i) remains /c/:e.g. 37) i&nd
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*siku (68) appears in Zacapoaxtla as -8k navel (*s before *i appears as JAVIS
but *s before *V(non-i) remains /s/: e.g. 65). The differential effect of *V(non-i)
vs *i on the preceding consonant is restricted in the traditional Aztec languages
to reflexes of */c s/, as exemplified here for Zacapoaxtla.

The differential effect of *V(non-i) vs *—and a slight variant of this opposi-
tion—is found in some Sonoran languages (Papago, T arahumara and Cora).
Other Sonoran languages (Huichol, Yaqui-Mayo) are characterized as ‘no effect’
languages in respect tO *V (non-i) vs *i. Not only do sub-branches in the tradi-
tional Sonoran branch differ in that some do and some do not show differential
effects in consonants before these vowels, but even within a given sub-branch,
as Cora-Huichol, one language may chow the differential effect (Cora), the
other may not (Huichol).

Thus, *ci?i (33) appears in Papago as si% to suck out, while *coma (37) ap-
pears as séom to sew (*c appears either as /s/ or as /s/ depending on whether
the following vowel is *i or *V (non-i; the non-i is *o in the example cited). The
phonemic inventory of Papago includes /¢&/ (descended from *t) and /%/, but
not /¢/; the Tarahumara inventory includes /¢/ but not /&/. In Tarahumara,
méci he knows is descended from *mati (*t before *i appears as /c/). Before
#V(non-i) *t remains in Tarahumara as /t/ medially (e.g. 26), but appears as
/r/ initially: *tika (18) > riké he is laying it down (in the Proto UA form, the
determining *V(non-i) vowel is # which descends in Tarahumara as /i/). A
slight variant of the *V (non-i) vs *i opposition is reflected in Cora, namely,
*V(non-i, )—that is, any one vowel of the set */ua o/—is opposed (in its ef-
fect on the preceding consonant) to any one vowel of the set */i i/. Thus, *?aki
(57) appears in Cora as 24061 arroyo, *kvita (54) as &¥ith excrement (*k and *k¥
before *i or *i descend as /& ¢*/, respectively; but before *V (non-i, i) they re-
main /k k¥/:e.g. 8,9, b1).

The ‘no effect’ Sonoran languages, as already mentioned, are Huichol and
Yaqui-Mayo; in neither of these languages are the linear distinetion points (2)
and (3) opposed in the production of affricates or sibilants (that is, there is one
affricate without phonemic distinetion between /e &/; and one sibilant, without
phonemic distinction between /s §/). The ‘no effect’ Shoshonean languages are
Hopi, Luisefio, Mono, Comanche, Bannock, and Tiibatulabal; except for the
last two, the linear distinction points (2) and (3) are not phonemically opposed in
the production of affricates; in the case of Tiibatulabal, we can account for the
development of /¢/ but not of /&/. The only Shoshonean languages in which
linear distinetion points (2) and (3) are opposed in the production of affricates
are Tiibatulabal, Bannock and Southern Paiute.

And the latter is unique (among traditional Shoshonean languages) in showing
the effect of *V(non-i) vs *i on preceding consonant. Thus, *c before *i remains
/e/ (e.g. 164); but *eo.ni (38) appears in Southern Paiute as *&u- with the head
(*c before *V(non-i) appears as JATOR

To summarize: the ‘no effect’ languages include all the Shoshonean languages,

except Southern Paiute, and two of the Sonoran languages (Huic.h(}l and Yaqui-
Mayo); the effect of *V(non-i) »s *i on preceding consonaatghiains for all Aztec
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languages, for three of the five Sonoran languages in our sample (Papago, Tara-
humara, Cora), and for a single Shoshonean language (Southern Paiutej

Still active Ifrm‘rphophonemics involving regressive effect of /i/ (in contrast to
other quels) IS in general restricted to UA languages which show the effect of
*V(non-i) vs *i in diachronic phonology. The correlation is exemplified b
Southe}'n Paiute whose morphophonemics include such instances as t-én“"?agg
man, tan*?aéan man-he (/c¢/ before /i/ but /&/ before other vowels); this sug-
gests complementa-rity of affricate allophones, since medial and initi)al /e 0?:-
fm.r‘only in the one environment exemplified—before /i/—while medial and
initial /.é/ occur in other environments—before /a/ in the example; but {he
phonemic contrast /c &/ is attested in word final position, and—not’count-iln
loan wc.)rds—thc contrast is phonemically attested only in word final positiong
Spor.adl’c or nonce examples may appear in some of the ‘no effect’ languages a.sl
Hopi gati to sit, dwell, qaci life (/t/ before /i/ replaced by /c/ before /i/). ,

#\Thigh pg ¥\ low

The distinction between *Vhizh (the vowel set */11 u/) and *V'*» (the vowel
set */a o/) has already been mentioned in an unusual bilateral context: when
one vowel from each set proceeds and follows a Proto UA consonant (3.1 a.bove)-
how?\fer, the usual unilateral effect, a regressive one, is reflected in mo’st of the;
traditional Shoshonean languages and in Papago. . ‘

*In Tubatulabal, *ku. (137) appears as ku-t fire, *kali (141) as hani*-l house
'( k before *Vtizh remains /k/, but *k before *Vv appears as /h/ or—if *V'ew
is a:lso *V,—as /*h/: e.g. 47). So similarly in Hopi, Luisefio, Mono iand Southern
Paiute: *k before *Vhish remains as /k/ (e.g. 43 for all four 1ang1,mges)- but *k
before *View appears as /q/. Thus, *kacti (42) to sit appears in Hopi as’qéti in
Mono as qahti, in Southern Paiute as qari-. In Luisefio, however, the preced’ing
vov.fel (8.1, above) progressively effects medial *k; regressive eff:acts of the fol-
lomng vowsel are found only when initial *k is involved. Thus, *ka (136) ap-
Ee?rs 111 thxseﬁo as qa(y) no, not (initial *k before *V'° is reflected as /q/, but
T?l ore *;f’w-"; as /k/: 43, 44). Mono and Hopi also have their own peculiarities.

& ista (54) and *kva.si (51) appear in Mono as kvita excrement and
q icl tail (¥kv bgfore *Vhigh remains /k¥/ while *k* before *V!™ appears as
ar/). .The Opp_051ti0n *¥Vhigh yg *Vlow not only affects stops, as above, but also
})'I:i(?edmg continuant. Thus, *waki (99) and *?awa (104) appear in Hopi as
e dry and ?4-la horn (both *w’s appear as /1/: initial *w before *V'™ and
medial *w flanked by *V!v, but either initial or medial *w before *Vhish i
asr/w/: e.g. 21, 100). 8 e

The only UA language outside of the traditional Shoshonean branch that
fully reflects the effect of the *Vrish, *VI°¥ opposition is Papago; the effect is not
2n'ly on preceding stop but also, as in Hopi, on preceding c-c;ntinuant Thus
&i;ff to pu? (18) appears in Papago as Eiik to put down sheet like object (*t; beforé
“Vier remains /t/ (e.g. 27), but before *V€ appears as /&/). So similarly
ni;ma (89) and *lini appear in Papago as n¥im liver and n¥iiny tongue (*n anci
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*1) before ¥*Vhish appear as /n¥/); compare the reflexes of *na,ka (47) and *kuga
(97) which appear in Papago as ndak ear and kun husband (*n before *Vlew
remains as /n/, and * before *Vov appears as /n/). The following examples
show reflexes from Proto UA glide (*y) to stops (/% d/): *yi®i and *ya.ka appear
in Papago as 7?1 mother and ddak nose (*y before *Vhish descends as /%/, and
before *View ag /d/).

UA languages in our sample other than those exemplified above are cate-
gorized as ‘no effect’ languages in respect to *Vhish pg ¥Vlow AJ] the Aztec lan-
guages and all the Sonoran languages, save Papago, are so categorized; but the
only ‘no effect’ Shoshonean languages appear to be the more northerly mem-
bers of the Plateau sub-branch—e.g. Comanche, Shoshone and Bannock.

Regressive effects of high vowel vs low vowel in on-going morphophonemies
are rarely found among Shoshonean languages, but are numerous in Papago.

Only sporadic examples can be cited for Shoshonean languages, as Mono
yvaqa to cry, yaki to ery out, and Hopi hiki who, haqidmi fo where (in both lan-
guages /q/ before low /a/, /k/ before high /i/).

In Papago a following high vowel determines the replacement of /t/ by /s/,
of /s/ by /s/, of /n/ by /n¥/, of /d/ by /1/, and of /d/ by /%/. In each of these
pairs, the first member of the pair appears either before low vowel or finally:
hiot to bloom, hios-ig flower; kéos to sleep, kéos-id to cause to sleep; ¢ikpan-akud
tool (with /n/ also finally, éikan to work), ¢ikpan¥-id to work for him; wiud-a act
of roping (with d also finally, wiud to tie, to rope), wiul-id to tie it up, to bundle it
(e.g. wheat); ndad-a fire, ndad-akud stove (with /d/ also finally, ndad to light a
Jire), ndaz-id to light it for him. 4

*V(non-a) vs *a

The opposition of *V(non-a): any one vowel in the set */i  u 0o/, and *a has a
differential effect in one language in the Aztec branch (Nahuatl) and in one in
the Cora-Huichol sub-branch (Cora). The remaining Aztec languages (those of
the Nahuat group—Zacapoaxtla and Mecayapan in our sample—and Pochutla),
and the remaining Sonoran languages, and all the traditional Shoshonean lan-
guages may be categorized as ‘no effect’ languages in respect to *V(non-a) vs *a.
The opposition of these vowels is reconstructed from the reflexes of two lan-
guages, Cora and Nahuatl. These reflexes, however, give scant support to Whorf’s
prediction that evidence will be found to merge the Cora-Huichol sub-branch and
the traditional Aztec languages into one Aztecoid branch of Uto-Aztecan.

*taka (145) appears in Nahuatl as Xa‘ka-X man (*t before *V(non-a) remains
/t/—e.g. 19—but appears as /A/ before *a).

*ni,ma (89) and *ku,pa (9) appear in Cora as neém™a lwer and kip¥i head
hair (*m and *p before *V(non-a) remain /m p/—e.g. 86, 146—but appear as
/m™ p*/ before *a).

Morphophonemic traces of this opposition—of still_ active consonant replace-
ments before V(non-a) vs /a/—may possibly turn up in the daughter languages,
though none have been found so far. g
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*V(non-o) vs *o

The opposition of *V(non-o): any one vowel in the set */iiua/, and *o
affects the reflection of only one UA consonant, namely *yw. Exempliﬁ’cation is
given for at least one language from each of the three traditional branches of
Uto-Aztecan. *wosko pine appears in Cora and Huichol as huky, in Tarahumara
as okd, in Zacapoaxtla as oké-t, and in Southern Paiute as uxt-mpi (*w before
*V(non-o) remains /w/ in all languages—e.g. 101; but before *o, *w becomes
1/Jh/ i:l)Cora and Huichol, and is lost in Tarahumara, Zacapoaxtla, and Southern

aiute).

SPECIFICATION THREE

3.3. Some vowels are progressively determining (3.1, above), some regressively
80 (3.2, above); but some differential consonant effects are also determined by
phonemic distribution—especially by positional contrasts of consonants in the
parent language; and similar positional contrasts are relevant to the morpho-
phonemics of most daughter languages.

NO VOWEL VS Vy (OR ANY VOWEL) BEFORE CONSONANT

The opposition treated below is somewhat more restricted than a simple con-
tra,st- of the reflexes of initial »s medial consonant. If a preceding vowel is *V, or
*V, it may determine the reflex of the following consonant differently than if the
vowel were *V—unaltering in its effect (3.1). In diachronic phonology the effect
of position of Proto UA consonant on reflexes in the daughter languages can be
stated as a simple opposition of initial vs medial for some languages, but as a
more complex opposition for other languages. The opposition is between no
vowel before a consonant—i.e. initial consonant—and *V. vowel (rather than
any vowel) before medial consonant where the daughter language shows differ-
ential faffe:et of *Vy, and *V,, *V,; but the opposition is between no
vov'vel (initially) and any vowel before medial consonant in daughter languages
which do not show these differential effects.

' "Ijhe Aztec examples show that */p1/ remain medially (e.g. 10, 141) but not
mitially. Thus, *pa.ki (2) appears in Zacapoaxtla as a-ki fo fit in, and *lini (94)
appears as -nene-pil tongue.
‘ "I"he Tarahumara examples show that */p t ? h w/ remain medially but not
l*mtla.lly (e.g. 10, 26, 134, 80, 20, respectively); *w does not remain initially before
0, l:.)ut does before other vowels; and though medial *y does not remain as such
medially, initial *y and medial *y are still differently descended in Tarahumara.
Fhen the Proto UA consonants listed oceur in initial position, half of them—
/? h y/—are descended as zero in Tarahumara *?Pawa (104) appears as awd
kO‘!"{l, *hik™i(si) (55) appears as iwi he breathes, and *yaca (40) appears as acd
he is putting it; but when in medial position, as in *koya (45), *y appears as a
consonant, cluster with glottal stop—/?y/—rather than simply remaining (as in
the case of the other consonants—other than *?—descended medially): ko?y4
he is killing them. Compare now the descent of initjal */p t w/: *pagki (2) appears
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in Tarahumara as baki he is entering (iniiigl( *p >) ; b// ),/;*tiska (18) appears as
ik he 1 ing it down (initial *t before non-i r/).
mk]i&}x}:r;;llgg ;ngHuichol, (s.nd also for the most part in Cora, show ‘?hat ) i) hdl/
(and in addition a reconstruction of *y supported by Cora) are different yh e-
scended according to position in Proto UA. 'I.‘he reflexes f’f medial (rather tdfu:{
initial) */h 1y/ (and *p after *V,) are zero; in only one instance does a I;ne 1311?
consonant from this list remain (*p after N e.g. 9)—hence, on the who ei-, e
inverse of the Tarahumara reflex pattern as de:hneated above. In the genera 'pa‘t-
tern initial consonants appear to be zeroed in T.ara,hur'na,ra (but to remain in
Huichol), and medial ones appear to be zeroed in Huichol (but to ‘rerflla,fn* in
Tarahumara). The reflexes of initial *phly/ are /h ?n };/ ; rgspectn:; );’ *pa
(123) appears in Huichol as hé: water (but me‘dLal *p after. V; is zeroe d gltls[;lu
(13) > cii- bitter); *hi (77) appears as %i- to drink (but medial h. is z:;rc.)e ; -ad1.
(150) > tai fire); *lini (94) appears as neni fongue (but mec_lla,l* 1 is zferoe d.
*puli ~ a (97b) > hil- ~ -hia to tie), The Cc.;ra. reflexes of medlslu,l v are aer;t’eé];
while initial *y remains /y/ (e.g. 168); *k"iya (112) appears in Cora as

irt, earth. .
dw’tf‘kfe Papago examples show that *phl/ mqst:.ly remain as such 0:- are]a:l zlemcd
medially, but not initially; when in initial posmo.n, the reflexes of' X}F / Eri
/w ? n¥/, respectively. Thus, *piti (3) appears in Papago as wiié e;wy, ; ‘;1
medial *p either remains (after *V., e.g. 9) or else a,‘ppei,rs.as Jw/ (.a*terh_ >B,
e.g. 12); *hi- (77) appears as 242 to drink, but medial h i8 *zer(.)ed. pahi
whi-k three; ¥lini (94) appears as n¥inY tongue, b};.t medial *1 either r?mimf
(before *i) or else appears as /d/ (before *a): *puli ~ *pula (97a) > wiul-

jud- to rope, tie. : ‘
Wugfarffpigg L’n Yaqui-Mayo show that position. determines t*hfz f:l1ﬂerent1ali re-
flexes of */1 w/. Initial *1 descends as /n/, medial ‘*1 as /r/: *ligi (94) > nl?'lln
tongue, *kali (141) > kéri house. Initial *w remains as such (e.g. 1!?1), while
medial *w is either zeroed or geminated. Thus, *2gwa, (104) appears in Y?.Q\.u«
Mayo as ?4a’a (reduplicated with dropping of *w) horn, *sawa (64) as siwwa
36&{;1 Tiibatulabal, reflexes of */t 1/ are positionally detennine(‘i. Initially, */ L lé
remain, respectively, stop (in the same or diiferentj stop Se.I'I.eS) =:de / lf‘ ; bu
medially, they appear as continuants, /1 n/ respectively. Im.tml t ?ergglns asj
/t/ when it is also initial in Tiibatulabal, but af‘s‘er the exfix o_t reduph;:-’%;l’ofl ?15_
pears as /t/ or /d/ or as /d/: *tiwa (21) > tiw (lum'edu[_)hca.tefd), i ml 5
duplicated) to find it; compare the reflex of medial *t in *kast: (4%) in Tuba,ltu i )re
hali- to sit, live (the reconstruction *V, is not supported by Tibatulabal whe
i ¢t is not distinguished from *V,). _
1tSE?f;mples in Luiseﬁgo show that position—as well as a_d}acent Vctw_el_s—deter-
mines the differential reflexes of */t k ?/. Thus, *t remal’]l(ﬂ;a &:{ . szltmgy‘(e-g.
21), but appears medially as /1/ in the descent from 3 bsfi ( *%r 11;3 ulsirio
galo ~ qal to be. And initial *k before *Vlnzh*(e.g. 44}*an(e 31031';) . aﬁf'*v)
appears as /k q/, respectively, while medial *k after *a (e.g. an A
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(when *V, is *a,—e.g. 47) appears as /x q/, respectively. Though *? remains
/?/ medially (e.g. 106), it zeroes initially: *?asi (139) > a8 ~ a3 to bathe.

Hopi examples show that position determines the differential reflexes of
*/h 1/. Initial *h remains /h/ (e.g. 77), but medial *h is zeroed in the descent
from *pahi (1) to Hopi pa-y three. So also initial *1 remains /1/ (e.g. 94), but
medial *1, as in *sala (147) appears as /n/: sdna gum.

In Southern Paiute the differential effect of position is exemplified by the
descent from *y which remains /y/ initially (e.g. 110) but is zeroed medially, as
from *miya (158) to mid-c moon.

Most Mono consonants exemplified for differential effects that are determined
by position show that initial UA consonants remain, while a medial UA conso-
nant may be replaced ; most remain but then appear in Mono as second members
of consonant clusters after /h/. Thus, medial *k in *pu,ku (46), flanked by
*yhieh appears in Mono as puhku dog, pet; but initial *k remains as /k/ or ap-
pears as /q/ depending on whether *k is followed by *Vhish (e, 137) or *View
(e.g. 24). In a parallel way, medial *k in *na,ka (47), flanked by *V'ev appears
in Mono as nahqa ear. So also initial *s remains /s/ (e.g. 166), but medial *s in
*punsi (5) appears as /hs/ (puhsi eye) and in *k*a,si (51) as /e/ (q™aci tail). So
also, initial *m remains /m/ (e.g. 128), but medial *m in *ka,ma (87) appears as
/hm/: gahma to taste. Initial *? remains /?/ (e.g. 61), while medial *? is zeroed:
*si(?1) > sii to urinate.

Occasional parallels to the diachronic phonology summarized above are found
to be still active in the morphophonemics of those daughter languages that show
consonant replacement which depends on position of the consonant: initial vs
medial.

Thus, initial plain stops in Tiibatulabal may be replaced by stops combined
with SGC of voicing and prenasalization after an exfix vowel in reduplication.

In Mono initial /s/ and initial /x/ are replaced by /hs/ and /hx/, respectively,
after prefixes; similarly, initial /m/ is replaced by /hm/ after prefixes with vowel
other than V,: sono lung, *ihsono my lungs; xaahnu®u cup, ?ihxaahnu®u my cup;
mupi nose, ?thmupi your nose.

In Hopi, initial /p/ is replaced by /v/ after prefix or after a preceding member
of a compound. Thus, pé-ko dog, pet is -voko after prefix (?ivéko my dog, my car),
and is -vo'ko when second member of a compound (?ik¥d-y-vo-ko my pet eagle);
compare ?ikik-vosi my toes, lomd-vosi?yta he’s got good eyes (pési eye, seed);
tamé--vickoho jaw (péckoho throwing stick); qald-voyo sharp knife (péyo knife);
compare nikir-vé poor road with po(hi) read.

There are no initial vowels in Proto UA, nor in most of the daughter languages.
Hopi, Tiibatulabal, Mono, Shoshone, Comanche, Papago, Yaqui-Mayo, Cora
and Huichol words are all consonant initial. However, at least one language in
each of the three traditional branches of Uto-Aztecan has developed some vowel
initial words: Southern Paiute, Tarahumara, and all the Aztec languages.

There are restrictions on which consonants are permitted in word initial in
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most but not all Uto-Aztecan languages—not in Mono, Cora, Huichol and some
languages in the traditional Aztec branch; in these every consonant, without ex-
ception, appears initially. The following suggests the range of restriction in the
other languages—consonants which appear medially but not initially:

/v v ¥/ in Hopi (but initial / v/ is used in baby talk spoken by children and
by adults in conversation with liftle children);

/v r 1 pv x x7/ in Southern Paiute;

/v r/ in Comanche;

/r/ in Yaqui-Mayo;

/?/ in Tarahumara and some Aztec languages, but glottal stop as first member of
a cluster, /?m ?n ?w ?y/, does appear in Tarahumara word initial. Other conso-
nantal restrictions, as already mentioned for Tibatulabal, are involved in
morphophonemic alternations, as of medial voiced or prenasalized stop with
initial voiceless stop; only the latter are permitted in word initial.

NO VOWEL VS8 ANY VOWEL AFTER CONSONANT

Consonant finals do not oceur in Proto UA; but the UA consonant before the
last vowel may be differentially effected by retention or loss of the final vowel in
a daughter language.

Thus, *m remains before vowels (e.g. 25, 37), but appears as /n/ when final in
Zacapoaxtla: *ta;ma (29) > -ta'n tooth.

Similarly, on-going morphophonemics in particular daughter languages show
a variety of consonant replacements depending on the position of the consonant:
prevocalic vs final.

Thus, Tiibatulabal stops combined with SGC (Voicing and prenasalization)
before a vowel may be replaced by plain stops finally; and some continuants ap-
pear finally or before another consonant as first member of a consonant cluster
before glottal stop: hali- beside reduplicated ?ahal? to sit, live; hali- is replaced
by hal?- before consonant in identical compound—i.e. stem reduplication:
hal?hali-t the hole.

Tn Luisefio, similarly, /&/ before a vowel is replaced by /8/ finally: yupi-vié-om
beside yuni-vis turkey buzzard; and so also, but with additional consonant cluster
developing in the prevocalic form, gené-um beside ge'nis ground squirrel.

As already mentioned, there are no final consonants in Proto UA, only final
vowels. About half of the daughter languages preserve the parent pattern.
Daughter languages still favoring vowel finals include some but not all Plateau
Shoshonean languages (Mono, Comanche, Shoshone); and all Sonoran languages
end words in vowels, with the notable exceptions of Papago and Yaqui-Mayo.
Some of these, as Comanche and Cora, permit a laryngeal consonant final, /h/
or /?/ or both, but no other final consonant.

Papago and Yaqui-Mayo in the traditional Sonoran branch, all the languages
in the traditional Aztec branch, and most Shoshonean languages have developed
consonant finals. A wide variety of consonants appear in word final in Hopi,
Tiibatulabal, Luisefio and Cahuilla. In Southern Paiute relatively few conso-
nants are permitted in word final. Papago not only permits single consonants in
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word ﬁpal but has also developed a proliferation of consonant clusters that may
appear in word final; other languages permit occasional final consonant clusters

SPECIFICATION Four

3.4. *lfapago EFeserv.es Prot.o UA morpheme alternates cited in 2.2 with final
vowel *i ~ *a, ¥ ~ *, ¥ ~ %y, or ¥ ~ *o0. What has been cited as *kvasi ~ i
(or equally well, *k™asi ~ i), for example, might instead be written in flﬂl f :
each. of the Ifwrpheme alternants, as a pair of morphs: *kvasi ~ *kvasi Thc"r
partlcglar pair, as reflected in Papago, appears with the final vowel -/i/ .(b‘lﬁ
to be ripe, c.ooked) as well as with the final vowel -/i/ (when reduplicated: b’lih'
:io become ripe, usitatively). Another pair of morphs, *muki ~ *IIJ?IU_ ku a. v
in Papago as muuki fo die, as well as (reduplicated) mimku to be sicfuc ExaI,) pe«'rlﬂ'ﬁ
of this sort are not uncommon in Papago but seem rare or spcrad.ic in I::gles
languages—e.g. Hopi ndk"si singular actor departs beside reduplicated nénk“el"
plural actor depfms; other languages generally preserve either the *i final mor Sk‘:
or the *V(non-i) morph where both are reconstructed for Proto UA—but n[lJJt
l:ozh.'Where I?apago alone (see above) shows descent from both *kvasi and

kvasi to be ripe, cooked, only the former is reflected in Hopi, Huichol, and
gj&iﬁ;lm;&' (l;“’ée(;ij, ~k“’a'ii, alf{d wasi, respectively): and onl); the la,tt,er in
m Paiute, Comanche, Mono isefi i w vasi
|y rem;ectiveh;f).Lmseno, and Tibatulabal (kvasf, kv4si,

The d1ffere1.1tia,1 effect of the final vowels of the morph pair *?aci ~ ?aca (39)
211 the precedmg consonant in Papago (*c¢ becomes /s/ before *i, but /s/ before
3;) is apparent in ?4s- o ?4s,—morpheme alternants of one I;apago’stem to
Pugh at. So alsci the pair *puli ~ *pula (97b), appears as alternants of r_;ne

apago stem, wiul- ~ wiud {o tie, rope.

Still active monh.ophonemic analogues of these Proto UA morpheme alter-
%ants——lmorph pairs in the daughter languages, one with final /i/ the other with
(non-i)—are numerous and complex. They involve, for example, suffix de-
pendent vowells (‘vowel increments’—either /i/ or V(non-i), with sele:;tion of the
gﬁ:ﬁ;deﬁmmd by the: following suﬁx) ; they also involve a more or less pro-
i e( :ndj r)lc (t?perf.a,tor-hke suffix) which transforms verbs (ending in non-i) into
i pmducti in o 1I,_/I). Both are most prodL}ctive in Tibatulabal; and perhaps
i Diod e in Hopi, where only sporadic examples occur of transformation
verb to noun: tin™a {0 name hum, tig™i name; ki-ya he brings water, ki'yi
pomble.water; qéti he sits, dwells, qéci life. ] i
.HOPI and Tiibatulabal represent two extremes. Many parallel examples in the
im.ddle range of productiveness can be cited from other languages. For example
s1?a appears in Papago as hi®a to wrinate, which may be transforr'ned int ol
byTI‘s;)Iacement of final -4 by -i: hi?l wrine. s
t such transformations are not always sim A) ~ i i
shown by the contrast of *tu®a to grind, *tu?i ﬂﬁisi‘gl(g??)rl;id *:;J:Eife? e_nt;gﬂ
for’s,nother kind of grinding. The latter pair descends in most langus, il b)
which end in -/u/, as Tiibatulabal ?utusu-, and Southern Paiuti tf:fsl E:j ;gns
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seeds. But this same pair descends in Hopi as a noun: t6'si ground up stuff. The
first UA pair cited—*tu®a to grind, *tu?i flour—descends in Tiibatulabal, but
only as a noun: tu?i-1 flour.

The verb final vowel in some UA verbs can be inferred from the shape of the
consonant preceding the final vowel in such Aztec languages as Zacapoaxtla:
kot to sleep < UA *koci (the verb final must have been *i, since UA *c before *1
is reflected in Aztec languages as /&/); compare weci to fall < UA *wict (the
verb final in Proto UA must have been *V (non-i), since UA *c remains /e/ in
Aztec in this environment in Aztec languages).

Traces of V(non-i) alternating with -/i/ can probably be found in all the
daughter languages: see above, and compare the paired Huichol stems for to
break, and to poke a hole in, to puncture: sana ~ sani- and ce'ke ~ ceki-, respec-
tively; the second morph of each morph pair occurs before a benefactive-transiti-
vizing suffix. Compare also Yaqui-Mayo yidku to rain and yiike rain (noun morph
ending in (-u) but verb morph in /-e/ < *), with nominalizing *i replacing verb
final vowel, as is usual in Uto-Aztecan morphophonemics. But verb final vowel
remains when a nominalizing suffix is added in Tarahumara: ukid fo rain, ukui
rain.

One kind of morphophonemic specialization is exemplified by Tiibatulabal
with its alternating ‘vowel increments’ oceurring not only after stems, but after
suffixes as well (the alternation depending on the following morpheme)—not to
mention associated alternation of stress and length. Another kind is exemplified
by Papago. Here the stem final consonant is distinguished morphophonemically
as C, or Oz (both reduced from final syllable of UA stems, all of which end in
-CV). When a suffix is added to Papago stem final in Cy, the ‘vowel increment’
following is /i/; when added to Papago stem final in Cy, the ‘vowel increment’ is

/a/; but when added to Papago stem final in vowel, the vowel is unaltered.
Examples of final C; are htiu¢ fingernail, hiuéiz hes fingernail; sfis elder brother,
stisiz has elder brother. An example of final Cs is tad foot, tada¥ his foot. An example
of vowel final is m6?6 (< UA *mo®0) head, m6?0Z his head.

3.5. For specification ONE, TWO, THREE and FoUR, above, it was possible to ob-
. tain comparability among the daughter languages by using interphonemic speci-
fications in Proto UA as a point of departure. There remain now a few additional
interphonemic specifications which cannot be brought up to the reconstructed
parent language with the assurance possible for the first four, already treated. In
general, these additional interphonemic specifications are merely introduced or
identified in this section. (They are reserved for more comprehensive treatment
in part 1T of this monograph—or m independently published structural state-
ments—since they are closely concerned with morpheme classes and sub-classes.)
Proto UA is reconstructed without vowel clusters and without consonant
clusters.
The first additional interphonemic specific
like vowels and consonant clusters, and more

ation has to do with clusters of un-
generally with loss of vowel (V) or
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consonant (C) whether or not such loss yields diphthongal vowel cluster (VV)
consonant cluster (CC). When, as in the synchronic discussion of sprcIFICA” i
ONE .(3.1), the thematic partial after exfix is reduced by loss of vowel, th iy
duphca?ed stem may be CVC (as ndak ear or ddak nose in Papago) } wlf’luntf-
thellnatlc partial of the reduplicated form may be CC, even thog h’ th 1'et e
vening vowel in the CVC stem is long (as in Papago ];é,a-nk ears %ié,adli 5147
where t‘he thematic partials after exfix are -nk and -dk respect-ivei ). Les o
monly in Uto-Aztecan (with examples from Papago ag;in) the thebrrné,t' i
afte]f exfix is reduced by loss of consonant, as wdupui eyef; where the 1&1}331'131%1
pa?tlal after exfix (-pul) matches the unreduplicated StBI'I’l (wihi eye) 'em&tm
pl}l(iallj)-r taxcept for the loss of intervocalic /h/; when the unredup]i?:{:abelcslorzor-
béhi tgzl is compared with the reduplicated form bdabhai tails, it is notable St}in:
there is no loss of C or of V in the thematic partial after exﬁx} (-bhai)—insteaz
both. a consonant cluster (-bh-) and a vowel cluster (-al) appear in the themati ’
partial as a consequence of metathesis (bdhi ~ -bhai). The diphthongal VOW::;
cluster in the thematic partial (-pui), for eyes, above, appears as a consequence
(.)f consm‘la‘,nt loss. (VV or diphthongal vowel cluster is here taken to megn th
]}xxtaposmo‘n of two unlike vowels, and is not to be confused with the juxta ¥
tion of t?;vo identical vowels; the latter is merely an alternative phonerilicizai?sz
of vocalic length.) Metathesis is quite common in particular Tibatulabal s(:e~
quences, as muhy- reduplicated as *umu-yh to make a fiesta. Vowel clusters with
/i/ or /u/ as second members can be avoided in Tiibatulabal—and in some othe
languages, as Hopi—by phonemicizing with semivowel /y/ or /w/ instead of / i;
or /u/; the consequences are a VC (semivowel) sequence instead of a VV or
diphthongal vowel sequence. But in still other languages, as Southern Paiute
vowel .clusters are unavoidable, since second members of ’such clusters are not;
only /i/ and /u/ but also other vowels, as /i/. We may now list languages which
do 11.01.3 show vowel clusters: Luisefio, Hopi, Tiibatulabal, and Nahuatl as pho-
Egmi}::)fleil by V\;horf, ar.ld Mono as phonemicized by us. Vowel clusters cannot
DOtpin Ci. m]::;z:he.a,way in Papago, Cora-Huichol, Southern Paiute, and possibly
; Another_additional interphonemic specification is concerned with stress, which
18 not yet mcll.lded in our reconstruction of Proto Uto-Aztecan. Three k,inds of
stress are specified (1.1) in the phonemic inventories of the daughter languages
(g.vi): \(,\lr) word stress, (2) predictable stress, and (3) alternating stress.
tai(nj )ng V?):Selés‘st-lﬁss l::a-ls been fu.lly phonemicized for Papago. For all words con-
£ vowelless .part-mlfas are not considered here—one or more of three
C's of stress are combined with vowel (V): maximum V, minimum V, and
O{dnnary. V (unmarked by stress diacritic). Monosyllabic w:;srds are comk’xin d
with ordinary stress (pi negative, particle), or with minimum stress (ki a aren;
also a particle), or with major stress (t4d foot, him to go, &tk black) ?]i’)? llaby,
words include the stress patterns V + Vand V + Vv (\:vﬁhi eye é: dasjtr lec
respectively). Trisyllabic words include the stress patterns V -!j-gvgrl- ‘:: se(i
V 4+ V + V (dégito to release, gigokl plural actor stands, respectively) O:hr;r
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languages with word stress may be—though our sources are sometimes ambigu-
ous—Cora, Tarahumara (possibly alternating stress), Luisefio and Cahuilla, and
Comanche (possibly alternating stress).

(2) Predictable stress—stress which is not phonemic since it is non-contrastive
— has been phonemicized for the traditional Aztec languages and for Mono (with
elaborate rules distinguishing degrees of stress in specified environments). The
rule for predictable stress in Nahuat-Nahuatl can be stated in one word—pre-
final; so also, that for Pochutla—final.

(3) Preliminary publications and manuseripts on Hopi and Tiibatulabal and
Southern Paiute give rules for alternating stress that account for all utterances;
our preliminary source for Yaqui-Mayo accounts for about 90 percent of the
words cited. But the matrix for alternating stress where developed in Uto-Aztecan
is probably not the ‘word’—rather the span between pause junctures, as the
contTour of Hopi and Southern Paiute. Within this span or contour, it is neces-
sary to write stress once only; other stresses are predictable by counting mora
values (length units) of vowels from this single phonemic indication, with over-
riding restrictions from the juncture phonemes. If this probability is confirmed,
then the rules for alternation of stress cannot be stated until the effects of junc-
tures are analyzed—an analysis which has begun in only a few Uto-Aztecan
languages. This problem may also be related to the occurrence of changes of
stress in languages typologized as having word stress—for example, Papago kémi
small of back (V V), kémi his small of back (V V).

Another additional interphonemic specification has to do with tone and june-
tures. The latter is a matter of intonation, in this context; but tone, qua tonemics,
has been asserted in our sources for Bannock and Huichol.

Another additional interphonemic specification is concerned with de-devoicing
whether as a phonemic contrast (possibly for Comanche vowels) or as a sub-
phonemic alternation, as in most other Uto-Aztecan languages (for vowels or
consonants, or both).

Another additional interphonemic specification is concerned with alternation
of vowel length—quite aside from, but associated with, the central alternation,
that of stress (see above). Hopi distinguishes three moras of length in some
dialects; Pochutla does not distinguish short vowels from long vowels; other
Uto-Aztecan languages do so. Alternation of length appears clearly in reduplica-
tion in Hopi, Tiibatulabal and Papago. Examples from the last language are (1)

shortening of exfix vowel and thematic partial vowel in wépog roads from un-
reduplicated wéog road; (2) lengthening of exfix vowel in tad foot, tdatad feet;
(3) lengthening of the exfix vowel with shortening to zero of the first vowel of
the thematic partial in étkud owl, ¢Guékud owls.

CHAPTER 4

QUANTIFICATION

4.1. Rank-order
4.2, Glottochronology
4.3. Lexicostatistics

. 4.1. One dimension of quantification has been lightly sampled and expressed
in t.,erms of ra1.1k~order of frequencies (1.1). This is of course not the only quanti-
tative expression possible for occurrences of phonemes, nor the most ambitious
or extensive one possible to make. We would quantify experimentally, but count
the effort an experimental failure if it did not illuminate structure or,history' in
other words, ours was an attempt to count as little as possible in order to reso,lve
our doubts as to whether quantification of the rank-order kind would correlate
with orlapproximate the descriptive facts given in phonemic change and in
Phonemlc typology. The approximations obtained concerning vowels are more
lntfarpretable than those concerning consonants, though additionally generated
unit phonemes—via SGC combinable with consonants—turned out to be worth
counting too. With more extensive and more controlled counting, we may some
day havfe something to say bearing on Martinet’s theoretically de’veloped n;tion
:; f;ulcycinal {lioa,d; fozl'} the present, our simple rank-orders may be looked upon
rial and error beginning— i ati i
L ik I;ghone n%ic:or typological and comparative UA—in the
Vowels are arranged according to their phonemic oppositions so as to obtain
what has been identified (1, above) as two wholly symmetrical, two or three
moderately symmetrical, and two asymmetrical vowel types. 'fhe vowels are
iound to' be quite differently arranged when they are ordered in terms of their
Wriggzzizepsl,e.fmm the most recurring to the least recurring in a one hundred
A question then arises: is there any correlation bet i i
arrangement—the different kinds of rank-orders—and &Ze?y;iiog;?llt;?ﬁ;ﬁmﬁ
ment? As will be shown, the correlation is very high between rank-order agr;1d
th?j dual level 2(FB) type; a positive correlation is found between rank-order
iﬁ, elt;(eF%gal level 2(FCB) .type, as well as between rank-order and the triple
i B) over N type. This lea_ds to the expectation that if sufficient exemplars
er.elavaliable f(?r the asymmetrical types and the pair of inverse vowel types
positive correlations with rank-orders might also become apparent. |
Type 2 (FB) may be diagrammed as a two dimensional box: | i o | The rank-
f)l‘del‘ of the vowels diagrammed is /i a 0 e/ in all 1 *e -
in the traditional Aztec branch (Milpa Aléa Nahfaiklluﬁeij?f{f:)zﬁu%tiiznguaﬁ;s
f'md even in Pipil, except for one slight difference: ;;he order of ,t-he ﬁi;? iy
1{1verted to /e 0/). This rank-order is remarkable because. in all laneua pail;r
side the Aztec branch, /a/ is found in first rank rather i) fif. Acc%rdigr{:Zl;ui;
101
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any UA language affiliated with a branch other than Aztec is an exemplar of
the 2(FB) vowel type, we would expect its rank-order to show /a/ as most fre-
quent—more frequent than / i/. And so it is in the coexisting short vowel system
of Cahuilla, with dual level 2(FB) type, and /a ie o/ rank-order.

Type 2(FCB) may likewise be diagrammed as a two dimensional box: 1 Wiy
elitg; e

All languages in the traditional Shoshonean branch agree not only in ranking /a/
as most frequent (see above) but also—and more important as a diagnostic
criterion—by ranking /e/ as the least frequent (or in Titbatulabal, just before
the least frequent). In addition to agreeing on the ranks of most frequent and
least frequent vowels, Shoshonean languages of the 2(FCB) type approximate
agreement in the middle ranges of rank-orders: after /a/, two high vowels:
/ii/ (Comanche), /ii/ (Shoshone), /iu/ (Tibatulabal), but /io/ (Mono);
and after these two vowels, /o u/ in Comanche and Shoshone, and /ie/ and
/i u/, respectively, in Tiibatulabal and Mono.

The triple level type 2(FB) over N may be diagrammed as a two dimensional
box over the N or neutral vowel at a lower tongue-height:|i u |The rank-

e o

a

orders of traditional Sonoran languages—of Tarahumara, Varohio, and Yaqui-
Mayo—are identical: /aie o u/, with /e/ in middle rather than low rank-
order. Luisefio deviates from this chiefly in placing /e/ in lowest rank-order, as
is expectable in the behavior of a good Shoshonean language. Pochutla deviates
not only from the vowel type otherwise characteristic of the Aztec branch—
2(FB)—but also deviates from the Sonoran pafttern, as well as from the
Shoshonean instance of rank-orders within the 2(FB) over N type—chiefly by
placing /e/ first in frequency. And there is good evidence in phonemic change
from Proto UA times to show why this high rank-order for /e/ is inevitable in
Pochutla (2, above).

There are too few languages exemplifying any one of the remaining vowel
types—all more or less asymmetrical—to adduce interesting correlations with
rank-orders. But some interpretation is attached to the rank-order of the last
or least frequent vowel in any given type (and among types).

Type F + 2(BB°) is diagrammed as a two dimensional box, with the F or
front vowel to the left of the box but at the same height as the higher of the

dual level vowels: i The rank-order of Papago and Tepecano vowels is
a o

identical, /ai0iu/, and the Pima Bajo order agrees in ranking /u/ least fre-
quent. Bannock is one of the two or three Shoshonean languages having the
same vowel type—but with a different rank-order: /aiutio/. This Bannock
order differs slightly from the other Shoshonean exemplars; there is inversion of
adjacent vowel order in the middle range: /ii/ or /ii/ before /u/ in Northern
Paiute and Ute, respectively. Accordingly, the only general difference in rank-
order between the Piman-Tepehuan languages and the Shoshonean languages
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is that /u/ ranks lowest in the former but more or less in the middle range in
t-hek]atter. Or conversely stated, /o/ is in the middle of the Piman-Tepehuan
rank-order range, but least frequent in Shoshonean lan i
’ * = a 3
el guages having the same
Type 2(FB) + Be is diagrammed as a two dimensional box, with the Be or
rounded back vowel to the right of the box but at the same height as the higher

of the dual level vowels:|i i |u. Huichol exemplifies this vowel type with rank-
e a

order /aieiu/. It is a literal fact that /u/ ranks lowest in this Sonoran repre-
sentation of 2(FB) + Be; so also /u/ ranks lowest in the Piman-Tepehuan sub-
bra.nch of Sonoran—in languages representing the I 4+ 2(BB°) vowel type
Whl{}h' is t,}.Le inverse of the type found for Huichol. But this is only an ort}];l?y
grapthm coincidence, since the Piman-Tepehuan contrast of /o/ versus /u/ is
lacking in Huichol. It is also lacking in Cora whose vowels are also typol:) ized
as 2(FB) + Be, but with slightly different rank-order: /a i u e i/. 8
The. most asymmetrical vowel types are diagrammed as pairs of successive
one dimensional boxes. Though vowels in the first box are understood to be
produc_ed at a higher tongue-height than vowels in the second box of each pair
there is nevertheless a lack of symmetrical tongue-height contrasts at the:
same linear distinction points. In short, the paired boxes are asymmetrically

related. Type (FBBe) over N is diagrammed|i i u El, with rank-order
/s?. i i u/ (Southern Paiute). Type (F BB°) over (FFe°B) is diagrammed
[ eddi o ‘ ’e O a ’, with rank-order /aiio 6 e/ (Hopi).

Tl}e transparent correlation between vowel type and rank-order of vowels—as
detailed above—has no apparent parallels in obvious correlation between linear
types for stops (or their matchings with different continuant series), and the
I‘ank-or_ders of stops (or the various continuant series: N F G L R). Onle parallel
does exist, but it lies in very general patterning and is applicable to both vowels
and cons(mal.lts. In the general case, additional unit phonemes generated by
SGC appear in lower rank-orders than unit phonemes uncombined with SGC.
Or put conversely and more specifically, short vowels are encountered more
frequer:ﬂily than long vowels just as plain stops appear in higher rank-orders
than voice or prenasalized stops (stop + SGC of voIcING or of PRENASALIZA-
TION). It would be possible to supplement the rank-orders detailed above (which
are for shm.*i; vowels throughout) with information on the rank-orders for long
vowels (which are always different than those for short vowels). But we content
Ellcli‘sel:;s by tsla,ying that long vowels—in whatever order—appear in lower rank-

er than short vowels, just as addition - - i
rank-orders than do pla.iantops. i i

By ‘the general case’, we refer to those instances among stops where there is
an unambiguou(si distinction between plain stops and the additional unit pho-
nemes generated by SGC. This distinetion i - R iEhEn
e o oimigh L ;fago i 8 open to possible ambiguity in




104 COMPARATIVE GRAMMAR OF UTO-AZTECAN: I (PHONOLOGY)

Which of two stop series is the plain one and which is stop + SGOC is in-
determinate in Papago even when frequencies are counted, for in rank-order
the stops of one series do not rank higher than those of the other; the order
alternates between lenis stops and fortis stops.

If Cora plain stops /p ¢ k/ are said to be combined with SGC of LABIALIZA-
TI0N, three additional unit phonemes are generated /p* & k¥/; but can we not
just as well say (instead of bothering with SGC) that /p~ 6~ kv/ are three
additional linear distinctions in a string of nine such distinctions? In favor of
setting up six linear distinctions for one stop series (plain stops) and three match-
ing linear distinctions for a second stop series (labialized stops) is the fact that—
as in the general case of linear types with SGC—all the additionally generated
stops appear in lower rank-order than the plain stops. This leads to the sugges-
tion that frequency counting can influence the structuralization of a phonemic

system.

4.2. One dimension of quantification, treated above, is concerned with correla-
tions between the structure or typology of phonemic systems and the rank-orders
of their unit phonemes (4.1 above). Another dimension or parameter is lexico-
statistics adapted to Uto-Aztecan languages. The two hardly bear any re-
semblance to each other. Rank-order is concerned with the phonemic inventories
of one language at a time; lexicostatistics with cognates—therefore involving a
minimum of two languages at a time. The rank-order parameter quantifies as
little as possible; it begins with UA languages, and does not generalize beyond
them. Our lexicostatistic adaptation to UA is derived from glottochronology
which postulates that the same rate of change obtains for all the world’s lan-
guages.

According to the language universal postulate in glottochronology, all lan-
guages will lose about twenty per cent of a particular lexical sample every
millennium; or stated conversely, a contemporary language (L) will preserve in
recognizable shape about eighty per cent of a particular lexical sample that an
earlier stage of the same language (L) had a thousand years before. If the lexical
sample includes a particular selection of 100 items in Ly, then a thousand years
later this language, now called L, will include 100 — 20 = 80 of the same items.
For purposes of the postulate, it does not matter how the non-retained items in
L, may have disappeared from sight and sound.

The best support for this postulate is found when an historically earlier stage
of a language—a dead language but one preserved in writing (L;)—upon being
compared with its own lineal descendent (L) a millennium later, turns out to be
twenty per cent richer than its descendent which, therefore, is only eighty per
cent as rich as its forebear—not in respect to the possession of total dictionary
resources, which may be the same in magnitude, but in respect to a particular
lexical sample. If the retention rate is found to be the same in all instances that
can be controlled by direct comparison of L: with Ly—if some living Ly’s (all
those with Ly forebears preserved in writing) have the same retention rate—

.
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then we would be willing to postulate that other living L,’s (without written
Ly, as in UA) have a closely similar retention rate. But what are we to postulate
if there exist well controlled counter-examples to the language universal postulate
of glottochronology?

And there are such counter-examples. The most devastating of all are those
brought forth by Knut Bergsland and Hans Vogt—e.g. between one written
forebear, Old Norse (Ly) and its own lineal descendent, Modern Icelandic (L,).
According to glottochronology, time elapsed between these instances of L, and
L, is at most a century or two, or (by a variant way of counting) zero—that is,
no time elapsed at all, since it turns out that Modern Icelandic has retained all
the items in the particular lexical sample that are preserved in writing in Old
Norse—a thousand years ago, according to historiographic ways of measuring
time. There are, then, variables in phenomena; and the glottochronology postu-
late is not valid as a language universal.

Non-agreement in the results of glottochronology applied independently to
UA languages raises a different problem: not of variables in phenomena, as
above, but of variables in measurement. Two of our sources obtain two different
results in their application of the same constant of retention-rate to much the

‘same lexical sample—the old and the revised Swadesh list. The results are

stated in terms of time of separation for each pair of languages; the time in
Chart T, below, is to the nearest half millennium.

This first chart (with corrections, especially for the Luisefio-Tiibatulabal
separation, from personal correspondence with Swadesh) follows a geographic
orientation from top (north) to bottom (south), and with three classes of time
indicated by connecting lines between languages. Broken lines (dashes) connect
languages separated 3 to 4 millennia ago; single solid lines are drawn between
languages separated 2 to 3 millennia ago; double solid lines are between languages
whose separation is computed as less than two millennia, but not less than eight
hundred years (the latter is numbered 1, as the nearest to one millennium).
The numbers in parenthesis are supplied, when available, to show the deviant
or agreeing computation (also to the nearest half-millennium) apparent in the
second chart (after Hale).

Separation dates from our two sources differ as follows: Papago from Tepecano
800 (I) or 427 (II) years ago; Cora from Pochutla 3600 (I) or 3885 (II) years;
Yaqui-Mayo from Pochutla 2700 (I) or 2877 (II) years ago; Tepecano from
Mecayapan 3600 (I) or 3481 (II) years ago; Tepecano from Yaqui-Mayo 2900
(I) or 2878 (II) years ago; Tarahumara from Yaqui-Mayo 2400 (I) or 3031 (II)
years ago; Hopi from Yaqui-Mayo 3100 (I) or 3389 (II) years ago; Hopi from
Papago 3200 (I) or 3779 (II) years ago; Hopi from Tiibatulabal 3200 (I) or
2878 (II) years ago; Tiibatulabal from Southern Paiute 2900 (I) or 2649 (II)
years ago—differences ranging from 22 to 631 years.

Our second source lists all forms out of its particular lexical sample which

- share a single gloss, irrespective of whether the forms are counted as cognate

(or possibly so) or non-cognate. This is done to make data available for further
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Mono

Southern
Paiute

Luiseno

Tarahumara

Mecayapan

Pochutla
Chart I (after Swadesh)

computation—in anticipation that variant results, such as those listed here,
would be encountered. Obviously, without making some such lists available,
further computation is inhibited.

But the differences encountered are not easily resc:llved even when forms are
listed, since the computed score for language separation dates dﬁpen@s on what
is to be counted as relevant. For example, in & pair of lafngua.ges Shﬁ_rmg a gloss
from the test list, one language may have two forms (with overlapping referent
for the one gloss), the other a single form for the gloss in question. Does one
score this positively? or do so only if the correspond{n:.q_ is the more fre-

o

Ao
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(uent in the language with two forms? or toss a coin to decide how to score in
such cases? or weight the score (e.g., one-half for such cases)? It seems perfectly
obvious that variant computation is reducible to near uniformity simply by
computing in the same way."”

More difficult to carry out is the one indispensible distinction of the compara-
tive method—the distinction between forms that are similar but non-cognate,
and forms which are dissimilar yet cognate. If there were a Papago form séwa
meaning fo eat, it would not be given a positive score when compared to Hopi
séwa to eat, since the sound correspondences between these two languages would
require the Papago cognate to be hig, as indeed it is.

Though the decision to count only cognates, however dissimilar, seems obvious
enough, it still imposes a contradiction to the widespread impression that
glottochronology can give good first approximations of the relative closeness of
sister languages before reconstructive work is done by the comparative method.
The difficulty, of course, is that in the absence of sound correspondences, nothing
remains but phonetic similarity—a far cry from an objective criterion: what
seems more or less similar to the first observer may seem less rather than more
similar to the second observer. Before any uniform lexicostatistic computations

1 The critical writings about glottochronology are unbelievably serious in laboring
points like these which seem so superficial and so patently apparent to us that we are puzzled
as to what covertly stimulates the deep concern of the critics. Variables in measurement
can be reduced and averaged (rather than entirely avoided) when the same general way of
measuring is followed. If there is, additionally, a variable in what is measured—if languages
change at different rates but within a certain range—then two sets of variables need to be
computed, and averages or means need to be expressed, (a) for the measurement variables,
and (b) for the range within which languages change, or—more generally—for variables in
the phenomena.

The counter examples mentioned above will surely discourage any further analogizing
between carbon 14 in physies and glottochronology in linguistics. Radioactive loss for a
particular carbon, numbered 14, was discovered to be constant by physicists—the constant
rate was not said to be upheld predominantly in the best laboratories, with some exceptions
granted without objection; it was taken to mean that there are no variables in the phe-
nomena having to do with the half life of C4. However, in the early days of the application
of carbon 14 dating to archaeology, there was considerable fluctuation in time estimates—
and some fluctuations were not unlike the one or two centuries (or less) which reflect variant
ways of counting dates of separation between Old Norse and Modern Icelandic, above.
But in carbon 14 dating, the variables in estimation were assumed to be in the measure-
ments made, not in the constant measured (i.e., the margin in C! estimates is a measure-
ment variable rather than an index of variability in the half life of this particular carbon).
In glottochronology, on the other hand, two kinds of variables are encountered: variables
in measurement (as for C); and also—since carefully controlled counter examples to the
eighty percent retention rate have been adduced—variables in the phenomena (from about
eighty percent in what has been called above ‘the best support for glottochronology’ to
one hundred percent retention in the case of Old Norse and Modern Icelandic). The old
glottochronology will simply have to be revised to accommodate the fact that it faces
variables in the phenomena as well as variables in measurement. The revision promises to
be—for the first time—mathematically interesting, since (as Hogbin holds) one needs a
different statisties for measuring fields in which the variables are in the phenomena. It
may be that the mean is meaningful only when the variables are in the measurement; Fischer
thinks not, at least not in mathematics relevant to genetics.
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can be expected, it is necessary to establish sound correspondences between
pairs of languages, and thereby obtain an objective criterion for cognates.

Since we cannot document the following generalization, it is stated as an
opinion: that the not inconsiderable volume of work devoted to glottochronology
is no more often stimulated by its language universal postulate (now devastated),
than by an expectation that it makes possible comparative results via a short-cut
which avoids the reconstructive fuss and bother of a comparative method by
simply counting similarifies among forms sharing the same gloss in a very brief
but very particular lexical sample.

The popularity of glottochronology is based on efficiency (short-cut) and
absolute positiveness (within a range of computational diversity, as between 22
and 631 years in the UA case just cited) and the utilization of similarity re-
tentions beside cognate retentions; it is also based on an evolutionary-like postu-
late of change, expressed as a percentage of retained cognates through successive
millennia.

There is an important difference between this last and most characteristic
expression of glottochronology and the Hoenigswald view—Language Change and
Linguistic Reconstruction (Chicago, 1960)—that a morpheme is retained so long
as its lexical position is filled in the diachronic development (or lineal descent)
of a language, even though the lexical position is filled by a form no longer
cognate with its own earlier stage or with its sister languages. In this third view
(on what is relevant in comparing languages) it might be said for a given language
family, as UA, that some high percentage of a particular lexical sample in a
language is retained but—unlike elottochronology—not without regard to how
the remaining low percentage disappears from sight and sound. This low per-
centage does not disappear enfirely in Hoenigswald’s concept of morphemic
permanence behind morph replacement. If many later morphs replace earlier
morphs, much of glottochronology’s disappearing 20 % over a millennium would
not disappear at all; every or almost every morphemic slot might be filled, as it

was a thousand years ago, or else shifted in the sense of having a given morph
associated with one morpheme in Ly but with another morpheme in L (the
lineal descendent of Ly).

There are three kinds of lexical retentions that may be seen, then, depending
on how deeply one looks:

(1) similarity retentions are observable before sound-correspondences have been
established;

(2) cognate retentions are observable after sound-correspondences have been
established;

(3) morphemic retentions are observable even though the forms compared are
neither similar nor cognate.

In our adaptation of lexicostatistics to the gruupirlg of UA languages, addi-
tional computations are made in order to obtain & qua.ntlﬁcatlon of a restricted
lexical sample to be compared in 4.3 with approximations of exhaustive lexical

selection from pairs of dictionaries.
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The: results already charted (I, above) are most unpromising for purposes of
grouping UA languages. The three or four unusually recent separations revealed
in the chart have been traditionally associated as a branch (Aztec), as sub-
branches (Cora-Huichol and Mono-Southern Paiute), or even—acc{;rdi.ng to
Whorf—as a single language (Papago-Tepecano). For the most part, however
languages are computed to have been separated 3 or 4 millennia ago——a].mosi;
any two Shoshonean languages or two Sonoran languages seem to be no closer
to each other than to languages in the other traditional branch.

Chart II, which now follows, is no more revealing than Chart I, but is never-
theless cited for two reasons. First, to show that the years of separ’ation given in
our second source, with its commitment to the language universal postulate of
glottochronology, can be restated as an inverse index of cognate similarity
between pairs of languages (the higher the numbers in Chart II, the lower the
number of cognates between a pair of languages). Second, to present in tabular
arrangement the numbers which, when averaged, turn out to be useful for
grouping languages.

For illustrating the first step in averaging, we take the Hopi vertical column
and add successively the inverse indices of cognate density between Hopi and
seven other traditional Shoshonean languages in the sample: Northern Paiute
(2954), Southern Paiute (2740), Ute (2879), Shoshone (2725), Comanche (2504)
Tﬁpatulabal (2878) and Cahuilla (2878), thereby obtaining the sum of 1955é
which, when divided by seven, yields 2794 as the average inverse index of cognate
density for Hopi and the other Shoshonean languages.

Next we take the Hopi horizontal row and add successively the indices given
between Hopi and three Astec languages in our sample: Zacapoaxtla (3885)
Mecayapan (4107), and Pochutla (3779), thereby obtaining a sum of 11771’

MBI I Cof e P P Pa e Care T Py T Cmet | Bh U

4595 3992 3217 4099 3298 3702 3779 3206 20954 3206 3039 1046 1427 1328
4733 3992 3208 4107 3208 3504 3779 3208 2740 2802 2649 1092 1198 618
4214 3992 3038 3992 3038 4588 3481 3389 2870 3380 2649 954 1481
5152 4595 3481 4733 3617 4108 4107 4107 2725 3046 2220 424
4733 4099 3389 4259 3481 3519 3481 3298 2504 2641 2298
3809 3809 3046 3504 3206 3809 3617 3481 2878 2229
4466 3992 3671 3481 3672 3481 3298 3122 2878
4107 3779 3779 3992 3389 4214 3617 3779
3809 3916 3389 3208 3046 427 198

4099 3702 4351 3581 3206 2878 695

3481 3481 3617 3389 2878 2878

3617 3908 2877 2878 3031

4466 4595 3779 3779

4344 3885 3885

1252 1214

Sp
1748

Chart II (after Hale, with abbreviati i
; reviations for Northern Paiute, Np: S i
- ‘ , Np; Southern Paiute, Sp; Shosh
H C.Dma.nche, COm; Tiibatulabal, Tu; Cahuilla, Ca; Hopi, Ho; Papago, Pa; Pima, Pi; TEI:PECﬂ-Ei ?Ix‘let
\qui-Mayo, Ma; Tarahumara, Ta; Cora, Co; Pochutla, Po; Mecayapan, Me; Zacar;oa.x,tla. Za) L
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which, divided by 3, gives 3924 as the inverse index of cognate density for Hopi
and the traditional Aztec branch.

Finally we continue along the Hopi row, from left to right, and add successively
the indices given between Hopi and the six Sonoran languages in the sample:
Cora (3779), Tarahumara (3992), Yaqui-Mayo (3389), Tepecano (4214), Pima
(3617), and Papago (3779), thereby obtaining the sum of 992770 which, divided
by 6, gives 3795 as the average inverse index of cognate density for Hopi and
the traditional Sonoran branch.

This first step gives indices which are interpretable roughly for Hopi and the
three traditional branches in UA: Hopi shows greater average cognate density
with the Shoshonean branch (lower inverse index 2794) than with the Aztec
branch or Sonoran branch languages (higher inverse indices, 3924 and 3795,

respectively).

4.3. OQur preliminary consideration (4.2) was based on cognate density in a re-
stricted lexical sample but was expressed (in both our sources) in terms of absolute
dates giving time elapsed between separation of certain pairs of UA languages.
The question now raised is whether the same quantitative dimension or parame-
ter cannot be reconverted to the fundamental data which animate it—different
cognate densities which distinguish one pair of languages from another pair of
languages in the same family. It is not until the cognate density estimate is
based on a relatively randomized or unrestricted lexical sample that a third
quantitative dimension or parameter is obtained (see below).

The essential characteristic—or indeed the very bagis—of the quantification
involved in our preliminary consideration (4.2) lies in what has been identified
so far as ‘a particular lexical sample’. This particular gample has an interesting
history. Its author, Morris Swadesh, must have censed—while working with
Salish languages in the Franz Boas Collection of American Indian Languages—
that the relatively short word list samples (averaging a few hundred words)
used by his Americanist predecessors—Poweﬂ, Henshaw, Boas, Haeberlin,
Reichard, Kroeber, and others—were S0 strongly influenced by the domain
concept that once the word for a low number occurred, the N+1 count would
go up to a score or & hundred; once a body part was cited free association would
lead to a dozen or more; once a kinship term was given, the more common
kinship terms were sure o follow (but not exhaustively so: not enough kinship

terms were cited to satisfy the social anthropologist because the total lexical
list was in principle restricted in any one domain so as to assure coverage of
several dcnnains).20 Some few of the domain-dominated words in the restricted
list might be inhospitable to borrowings (e.g., the body-part eye); but most
words, though they shared glosses among the sister languages, had shapes which

» gwadesh’s predecessors would characteristically elicit and cite only the most frequent
or common meaning—mother’s sister, for example, without listing the possible extended

referents of the term for other generations than the immediatifly ascendi.ng one; hence the
restricted domain-dominated lexical lists of the last generation are quite different from

modern eultural domain dictionaries.
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were not promising for working out sound corres T >
they were hospitable to borrowing, or for some othgz(') ?SS;]OC::.S W\lir:f gler;dzes[lfg'ss
t-hffn was to select from the domain-dominated lexical samples referent r 1
(“i'lthout rt?ference to cultural domains) which would serve to elicit words a:I}i'gef:
Il'%lght be II{:[lOSpitEl.ble to borrowing and resistant to semantic shift a“d 1§
virtue of't-hls be more promising for comparative work than the domalinil Y
na:ted rc?ierent ranges. This Swadesh list became known by two attractiv, 01;11;
nusleadn_ig l::mbels (‘basic vocabulary’ and ‘culture-free vocabulary’) anc{; 'u
r.educ.ed' in size under the influence of collaborators. A considerable atmo 1:"3?
hngulstlc. sophistication has been expended on the production of this new qui 0l
ty.pe, or inhospitable lexical sample or, more briefly, Swadesh list. It h Bb -
Wldel?’ tested—perhaps in every part of the world. , : ; R
It is the Swadesh list that was used by our two sources in 4.2 who, furthe
conw.:rted the cognate densities shared by pairs of languages (c) into tiIl’l’P ela selc'i
(t)_(smce the separation of a given pair of languages) by postulating 86“7 I;
universal ra‘r.fa of retention (r) in the formula: ¢ = logc =+ log 7%, Since atmlesS EIL'
cognate density %s one basis for a greater time of separation datels for the latizr
(£) are isomorphic with cognate density, but inversely so; I,lenc-e instead of ¢ in
thfa forpmla, we might substitute inverse index of cognate densities, or more
briefly inverse density (id), for the left side of the equation, id = log c’é log 72 |
Of course, indices of cognate density of the same value (!Oljlld also be ob;;ainid;
and mote dlrecFly—by taking percentages of shared cognates of language pairs
am;l giving a higher index number of cognate density (5 or more) to langua (;
pairs which share most cognates, and successively lower index numbers %;10“%11
to 1 for Iangl%age pairs which share the least cognates. This we now, do in
Chart III‘; thls. diagram also reflects continued averaging of indices of cog-
Eatg‘ q.ensgty, with the consequence that the average of all averages for each
ra 11;101:19,1 branc}'l and sub-branch are roughly interpretable (see below). In this
;ilalptatimn of lex1‘costatistics to UA languages (revised from IJAL 24.10.1—7 an:i-
dzéslﬁ;flri, thetglagram which fc.)Hows' is quite divorced from time (therefore, 4
Sep&ration)(?a.n hat number of millennia, nor does 1 mean one thousand years of
}ar?gI::: ;ha;,jgzt;a? represents the diﬁerent cognate densities among daughter
bnguagez ;{[e tatfth}? base of the triangle. Lines run upward from the daughter
i iﬂ; 5idos f0 }:tl; ese fzonv.(erge to form_ inner triangles whose apexes appear
B oo :rotrita rtla {:ﬂ&}l}n tt_'Langle or arrive at this side by a connecting line.
iy gle has its apex appearing at the right side of the main
m;Ii‘:et Ic'};a;]grisém can also be yiewed from top to bottom. From the apex of the
i lg or, more precisely, from both the right side and the left side of
o iangle T:mes run to t'he daughter languages. But in addition, horizontal
tria,n_]eac}] with a nuu?ber mde)_(ing relative cognate density—intersect the main
A ——
5 zontal line, with index number -
density in the diagram. This line intersects the a;éxntl)?rt]j}fe trﬁ:irllmt‘;?:,‘;gizggg?s
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which lines run down, on the right side, to the Aztec languages, and on the left
side to the remaining UA languages. This is meant to indicate that the fewest
cognates are found between the daughter languages in the traditional Aztec
branch and the daughter languages in all other branches of UA.

The next horizontal line has the index number 2. It intersects the apex of one
included triangle whose lines run down to the daughter languages in the tra-
ditional Sonoran branch; and a line connects the apex of this included triangle
with the left side of the main triangle, midway between the horizontal lines
indexed 1 and 2. This is to indicate that about 1.5 cognate density exists between
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Sonoran languages and the remaining daughter languages to which the remaining
part of the line of the main triangle then leads—i.e., to all languages in the
traditional Shoshonean branch. In addition, a dotted line leads from the Tara-
humara line on the included triangle up to the 1.1 cognate density point, or
thereabouts, on the left side of the main triangle (just below the apex); this is
intended to point out a peculiarity in the proportion of cognates existing between
Tarahumara and the traditional Shoshonean languages—fewer than cognates
between other Sonoran languages and Shoshonean languages. But, curiously
enough, the cognate density among Sonoran languages themselves, including
Tarahumara, is about the same; Tarahumara is peculiar in respect to Shoshonean
languages, not in respect to other Sonoran languages.

Just below line 2—between the intersecting lines indexed 2 and 3—three lines
meet, including the line which forms the left side of the main triangle. This is
to indicate that about 2.2 cognate density exists between Hopi and Cahuilla and
all the rest of the Shoshonean languages.

And immediately below—but also between horizontal lines 2 and 3—the left
side of the main triangle meets with a line leading to Tiibatulabal; this is to
show that about 2.5 cognate density exists between Tiibatulabal and the re-
maining Shoshonean languages which will be seen to be members of the Plateau
sub-branch.

The next horizontal line has the index value 4. It intersects—on the right
side of the main triangle—the apex of lines leading to the three Aztec languages
which, according to this parameter, would then have approximately the same
cognate density. On the left side of the main triangle, an apex of three lines is
encountered just above the index 4 line; these lead to daughter languages of the
Plateau sub-branch of Shoshonean. According to this, the cognate density among
languages of the Aztec branch is more or less the same as that among languages
in the Plateau sub-branch of Shoshonean.

The last horizontal line has the index value 5, intersecting most inner tri-
angles, including the triangle representing the Sonoran branch and also the
triangle representing the Plateau sub-branch of Shoshonean. Two lines meet a
bit above the 5 mark which lead to the Sonoran daughter languages Tepecano
and Pima-Papago, which have a cognate density indexed as about 4.9 (but the
Pima-Papago pair have a higher cognate density index, perhaps 5.7). In the
triangle representing the Plateau sub-branch, two lines meet above the 5 mark,
two below. The lines meeting above it lead to two daughter languages (Southern
Paiute and Ute), having a cognate density of about 4.5. The lines meeting below
it lead to two other daughter languages (Shoshone and Comanche), having a
much greater cognate density, say 5.2.

So much for our second dimension or parameter, whether stated in terms of
cognate density, as above, or in terms of time elapsed by assuming that a con-
stant rate of change is operative (4.2), but quantitatively comparable only over
a diffusionally inhospitable lexical selection—the Swadesh list—rather than
over a randomized or exhaustive comparison of the lexical resources in pairs of
dictionaries.
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An attempt is made in the remaining part of this section to show that the
cognate densities obtained from the Swadesh list are comparable to cognate
densities obtained from unrestricted lexical lists. Our third dimension or param-
eter amounts to cognate densities obtained from the lexical resources of pairs
of dictionaries, insofar as these are available for UA languages. We give the
percentages of cognates obtained from less than an exhaustive but more than a
restricted lexical sample—in brief, relatively randomized selections from the
lexical resources of the following pairs of languages.

Between Southern Paiute

and Mono, 54 percent;
and Comanche, 57 percent;
and Papago, 23 percent;
and Zacapoasztla, 21 percent.
The cognate density between Southern Paiute and other languages in the Plateau
sub-branch lies in the fifty percent decade, while the cognate density between
Southern Paiute and a representative of either the Sonoran branch (Papago) or
the Aztec branch (Zacapoaxtla) lies in the twenty percent decade. This is based
on the relatively unrestricted dictionary sample; when based on the Swadesh
list, cognate density between Southern Paiute (as well as other Shoshonean-
Sonoran languages) and the Aztec branch is indexed 1—somewhat lower than
cognate density between Shoshonean and Sonoran languages, indexed 1.5 in the
diagram above.

Between Hopi

and Southern Paiute, 41 percent;
and Luisefio, 42 percent;
and Zacapoaxtla, 23 percent;
and Tarahumara, 33 percent.
From the relatively unrestricted dictionary sample, it appears that the cognate
density between Hopi and a representative of either the Plateau sub-branch
(Southern Paiute) or the Southern California sub-branch (Luisefio) of Sho-
shonean lies in the forty percent decade, while the cognate density between Hopi
and the representative of the Aztec branch (Zacapoaxtla) lies in the twenty
percent decade. This agrees with the index number of about 2.2 in the diagram
above for cognate density of Hopi and Cahuilla (also a representative of the
Southern California sub-branch) in respect to other traditional Shoshonean
languages, all of which share fewer cognates with the Aztec branch. Also, ac-
cording to the diagram above, Shoshonean languages generally, including Hopi,
share more cognates with the Sonoran than with the Aztec languages; the
relatively unrestricted dictionary sample seems to confirm this, since the cognate
density lies in the thirty percent decade for Hopi and Tarahumara; but see
below for the wholly unexpected percentages of shared cognates between the
traditional Sonoran languages, on the one hand, and Hopi and Luisefio, on the
other.

Between Papago
and Tarahumara, 34 percent;
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and Cora, 35 percent;

and Southern Paiute, 23 percent;

and Zacapoaxtla, 29 percent;

and Luisefio, 33 percent;

and Hopi, 33 percent.

These cognate densities, computed from relatively unrestricted dictionary
a'san?ples, are mostly expectable, since they are in general agreement with the
indices of cognate densities in the diagram based on the Swadesh list: but the
last two are surprising, since they are not represented in the diagra,nr; derived
from the Swadesh list. While the cognate densities among the Sonoran languages
(Papago, Tarahumara, Cora) fall in the thirty percent decade, cognates shared
by Papago and representatives of the two other traditional UA branches—
Southern Paiute and Zacapoaxtla—fall in the twenty percent decade. So far, so
good. But cognate densities between Papago and representatives of two S:..lb-
branches o-f Shoshonean—Hopi and Luisefio—fall in the thirty percent decade
alls?; that is to say, there appear to be no more shared cognates among tra-
ditional Sonoran languages than between Papago and Hopi in this tabulation
or between Tarahumara and Hopi in the preceding tabulation. ’

Interpretation at this point is much dependent on what the percentage of

shared cognates between Sonoran and the remaining Shoshonean sub-branch
(Tibatulabal) will show. So far, our representative of the northernmost sub-
branch of Shoshonean (Plateau) shares significantly fewer cognates with Sonoran
(Papago) than Sonoran languages share with each other. Two of the three other
sub-bl.'anches of Shoshonean (Southern California and Hopi are spoken in geo-
graphic areas closest to the Sonoran areas, thereby facilitating diffusion. (Sound
corresp_ondences among the languages in question should provide a clue to
jborrowmg ; such clues have not been detected.) However, the Tiibatulabal area
is bordered by languages of the Plateau sub-branch, and is non-contiguous to
the S{fnoran languages. Despite this, the cognate density of Papago and Tubatu-
labal is 3-3 percent—essentially the same as the cognate density between Papago
and Hopi, Papago and Luisefio, and Papago and other Sonoran languages.




CHAPTER 5
TOWARD RECONSTRUCTING MAJOR BRANCHES

In the paired sections (on DEVELOPMENTS as well as on sAMENEssEs), letters
for phonemes preceded by asterisks indicate Proto Uto-Aztecan reconstructions.

(Reconstructions for each of the Proto branches are discussed after the paired
sections.)

PHONOLOGICAL DEVELOPMENTS IN AZTEC

initial *p > zero:|

all Aztee

This development—in the diéﬁributiona.lly restricted environment, as stated—

is universal for Aztec; it is also exclusive to Aztec, since it is found in neither of
the other major branches.

*/h?/ > zero:

all Aztec

This development of UA laryngeals holds for all environments in which UA
laryngeals occur; it is not to be confused with the so called saltillo which appears
in some Aztec languages (see 1.1). The two negative statements which follow
may be correlated: (1) the saltillo in Aztec languages is never directly descended
from either laryngeal in UA; (2) it differs in interphonemic specification from
/? h/ in other daughter languages in other UA branches. The latter—laryngeals
descended from UA */? h/—appear initially and intervocalically in non-Aztec

languages; the saltillo oceurs finally and as first member of consonant clusters
in some Aztec languages.

*¢ splits to /e &/
all Aztee, and

Southern
Paiute
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This development is universal for Aztec; it is not exclusive to this branch
since a parallel development appears in a Shoshonean language.

* 1> 1)

all Aztec,
and —

*1.>/d1/:
| Papago

This development is found universally in Aztec, al_ld al_most. excl}lsively 50;
the Papago /1/ is peculiar to Arizona Pima-Papago, since in other dlalec:s _and
languages of the Piman-Tepehuan sub-branch of Sonoran, the descent of *1is to

/r/.

This development is really both universal for Aztec and exclusive to Aztelci
since the Luisefio instance represents a gecondary develmeent——hence a paral sal
structural sameness which, in effect, is a convergence “flth, rathet: than a ]'J&K}alle
development with Aztec. The Luisefio developmer'lt is Pot_a direct split from
UA *s; indeed, the usual descent is from *s to /8/ in Luisefio.

*n > /o/ and

*/iu/ merge as /i/: Y > /i/:

Nahuat-Nahuatl

Pochutla

* > [R/:
Nahuatl

> St/
Nahuat
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The two pairs of contiguous (rather than interlocking) circles show parallel
developments peculiar to Aztec languages; neither pair of developments are
found in non-Aztec languages.

STRUCTURAL SAMENESSES IN AZTEC

The fact that, for each major branch, the pevELoPMENTS section (as above)
is paired with the saAMENEssEs section (as here) does not mean that we intend to
match each specific phonological development with a parallel structural same-
ness, though such paired matchings are occasionally given for special reasons.
Thus, compare the development above in which *¢ splits into /e &/, and the
structural sameness below which draws attention to the phonemic opposition
of /e &/; both are universal for Aztec and indeed report the same bit of informa-
tion on Aztec phonology from two different points of view—so far as Aztec
phonology is concerned; however, since the phonologies of non-Aztec languages
are also relevant to this report, it is important to note that from one point of
view the feature in question is rarely found in a parallel way outside the Aztec
branch, while from the other point-of view (structural sameness) this feature is
widely spread beyond the Aztec branch.

phonemic opposition of
;C éf s

all Aztec, and —

Bannock

Cora

Southern Paiute
(Tiibatulabal)

This structural sameness is universal for Aztec, though not exclusive to this
branch. Though the /¢ &/ opposition is here taken as a single sameness, from
the point of view of phonemic structure, we know that it is a consequence of at
least two separate developments. First, as already noted in the paired section,
above, splitting from UA *c accounts for the opposition in Aztec languages,
and in Southern Paiute; we now add Tiibatulabal parenthetically in the inner
circle to indicate that we lack information on whether the source for /¢ &/ is
from *c¢ by split or by another development. We chart Bannock and Cora to-
gether in an interlocking circle since they show convergent development: UA *c
remains /¢/ in both languages, and each gains /&/ by descent from another UA
phoneme.
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phonemic opposition
of /s 8/:

all Aztec, and

Luisefio
Cahuilla

This structural sameness is universal for but not exclusive to Aztec. As al-
ready noted in the preceding section, splitting from UA %5 accounts for the /s &/
opposition in Aztec languages, under statable environmental conditions (see
above). Though the Luisefio /s &/ opposition, and probably the Cahuilla op-
position, also descended from UA *s, the conditions under which the split oc-
curred are not yet statable; there is evidence to suggest that the convergence of
this opposition in the Southern California Shoshonean languages is the conse-
quence of a secondary development which did not affect a parallel affricate

linear distinetion.

non-occurrence

of flap /r/:
all Aztec, and

Mono
Tiibatulabal
Cahuilla
Hopi

ztee; it is not exclusive to Aztec,
every sub-branch of Shoshonean.
tricted to Spanish loans, then

This structural statement is universal for A
since it is shared by at least one language in
If we were to assume that the Luisefio /r/ is res
Luisefio should be added to the languages charted in the inner circle.

2(FB)
vowel type:

Nahuat-Nahuatl

Cahuilla

S P
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Though this structural sameness is neither universal for Aztec nor exclusiv
to Aztec, it approximates being both—Iless one language on each count Aﬁ
Aztec languages, except Pochutla, are exemplars of the wholly symmet: ical
2(FB) vowel type. No vowel system outside the Aztec branch is a com ric:
exemplar of this typfe; though the 2(FB) vowel type occurs in Cahuilla, it op -
as one of two co-existing vowel types (for short vowels) beside anotiaer w: CUIF;
type, 2l(FB) over N (for long vowels). However, we chart Cahuilla in a it
circle interlocking the Nahuat-Nahuatl circle, above, because two dii;'mnoz
developments lead to the 2(FB) convergence. This vowel type is develo 2331'1
'Nahuat-_Nahuatl as a consequence of merging UA */i u/ as /i/; it is d pl d
in Cahuilla as a consequence of merging */o u/ as /u/. , o7

TOWARD A RECONSTRUCTION OF PROTO AZTEC PHON OLOGY

In a relative density range for cognates among all UA bran
the least .cognate density noted is given the weigght of 1, t.healoilzstaxf:nll{;gliliiis’
scale- which ranges up to 5 or a fraction more than 5 for the greatest cogn bg
density noted (see 4.3, above). According to this scale, languages in the i %
branch ve:-}ch a higher rank order in cognate density—mnamely 4~—Itha.nz ;c
{:,niiua]ges in either of the other two UA branches. But when cognates shared b;
ole ;38 :ezgclﬁiifs and other UA languageslare ranked only the minimum weight

Proto Aztec Phonemic Inventory

p t ¢ ¢ k kv

s 8
m n
5
w ¥
1 1
e 0

a  (plus or minus saltillo)

; The rt?construction_ of both consonants and vowels in Proto Aaztec differs
vr(filﬂtl;ge I‘:(;(:ln?lt;rl;ctlon :in 5’1‘029 Ut?-Aztecan in structural detail as well as in
inear distinctions for co i

B m——— or consonants. (See 1.2 for the inventory

The development which led to the phonemic opposition of /¢ ¢/ and /s §/ was
COH_]Dleted after Proto Uto-Aztecan times but before Proto Aztec times—a
%J_erlod qf fileVE'ﬂOpme.nt that may be called pre-Aztec. This opposition between
inear distinction points (24) and (3) in consonants (see 1.1, above) is a conse-
quence of the merger of UA */i i/ as *i in pre-Aztec verb final vowels; before the
merger, *[c ¢] and *(s §] were allophones of a single affricate and a sinéle sibilant
respectively, since the allophones appeared in complementary distribution:
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i i lly, before *V(non-i). After
and *[e s] before *i or, more genera ) non.
:}[1(1 i]rolegl{;rfve?; mergeE:I as *i in pre-Aztec, the allophonic or phongtlc d/lﬂ%r/(enceds
i honemic contrasts, since /¢ ¢/ an
i onsonants were transformed 1111;‘0 phonemic ¢ sinc
I/I; ;];e:ﬁeieafter would oceur in overlapping distribution—that is, in the same
i t: before /i/. [ :
en%ﬁgnnrig;er of UA */n p/ as *n was also complete_d in prfe-'Aztec times. .
The lateral is distributionally restricted to medial p051tt13n,1 and hence is
tructed -1-.
i in the chart above) between hyphens, as recons
Wr'll?[izndgrelopment which led to the loss of the laryngeals was ?.lrea‘,dy,complft:)d
in pre-Aztec times, before the introduction of the so-called ‘saltillo’ (see 1. )-
?hg latter is classified in the chart above as a vocalic rather than as a consonantic
in distributi illo i - lic.
; In distribution, the saltillo is post-voeca i
feaigz;reéls appearing in,Aztec languages are ultimately descende:d frorré1 the TtIA
vowel inventory (1.2, above)—the earliest stage; the next stfage 1:1'11 t;heA e):::i als
! sented in the chart above for Proto Az
the 2(FB) over N type, as represen ; i
i i by the vowel system of pre :
intermediate stage made necessary T
i i dern five vowel system of Poc
i diate stage continues as the mo i ‘ :
?}:Zrﬁr& stage was completed after pre-Aztec times just s,fte; tfle Sep&;:tlg,?] ;ﬁ
— iod of development that may be ¢
Pochutla from Nahuat-Nahuatl—a pfr{o o
f the pre-Aztec stage merge
-Nahuat-Nahuatl. Then, finally, */iu/ o .
Eir?nNt?J}; pre-Nahuat-Nahuath stage, with a consequent transformation of vowel

R0
trical 2(FB) type, /e a/,
f 2(FB) over N to the wholly symme /
ghl.}iih l'(f,)c)I::lltimles in the several Nahuat languages today as well as in Nahuatl
which is spoken in several dialects.

PHONOLOGICAL DEVELOPMENTS IN SHOSHONEAN

Of the nine developments which are listed below, 01;;3 is fm_md e)iclumxz;if Eﬁid
i i : le of others are either universal or ni-
universally in Shoshonean; a coup _ gt
t not entirely exclusive to
1 for Shoshonean, and almost bu ; i
Ei;iih- the remaining l"LELlf dozen developments are exclusive to Shoshonean—i.e
not found in either of the other two branches.

medial *1 > /n/:

all Shoshonean

i lan-
i i *] descends as /n/ in all Shoshonean
In this development, medial UA : ;
guages; medial *| does not appear as /n/ in any Sonoran language nor in any
Aztec language.
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initial p > /p/:

all Shoshonean

Yaqui-Mayo

!
1
\ ] Tarahumarg

This development is universal for Shoshonean. We chart Yaqui-Mayo and
Tarahumara in a minor cirele which weakly interlocks (hence dotted interlocking
lines) with the circle enclosing the Shoshonean dev

elopment, since (1) UA *p-
usully descends in Yaqui-Mayo as /v/, rarely as /p/; and (2), though UA *p-
remains as a labial stop in Tarahuma

ra, it appears combined with SGC of
voicing as /b/.

Hopi
Tibatulabal
Plateau
Shoshonean

This development is nhear-universal for Shoshonean:
branches but one (Southern California Shoshonean
of more than one language, it appears in all Plateau Shoshonean languages, but
in neither Luisefio nor Cahuilla, However, it is not exclusive to the Shoshonean
branch since a parallel development occurs in Papago.

it appears in all sub-
). Of sub-branches made up

(1) */nn/ > /ny/
(2) *Vhigh V8 *Vlcw
affects preceding *k

(3) *V, affects
following consonant (*C)

(4) *V, affects following
*C (non-p)

(5) all reconstruected
oral stops are multiply
reflected

(6) *o > /6/ or fe/
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The half dozen developments charted above are found exclusively in found ;i

Shoshonean, but not universally so—i.e. they are found in some rather than all I‘»‘I‘anchezl oi‘w%tifAI:fzgzanh%ﬁgne&n II&Bguages but in neither of the other

Shoshonean languages. The following paragraphs give identifying details for i clusion of rank-order con{pumtioiml? g co'uld be extended—e.g. by the in.

these developments in particular languages. given, none of the structura given 1n 1.2 and
(1). */npy/ descends as /np/, respectively, in Luisefio-Cahuilla, Hopi, i

Tiibatulabal, and in one of the Plateau Shoshonean languages (Southern Paiute),

but not apparently in other languages of this sub-branch—instead of maintaining

the apical-velar linear distinetion, these UA nasals merge in Shoshone-Com- P B shonean sub-branch; samenesses like thi

manche and Mono. (For Bannock, see STRUCTURAL SAMENESSES, below.) § I they are known to be restricted to one ISb&[;'e excluded from our sample when
(2). The regressive differential effect of *Vhigh ps ¥Vlew on *k ig reflected in all 3 stated, structural samenesses are 1nclucsiud- oranch or one language, Conversely

Shoshonean languages except Shoshone-Comanche and Bannock. In all but one f l shared by two or more Sho - Suh~bianlel;1 e(;ur sample only when they are

of the languages in which this regressive effect is apparent, initial *k before*Vtish
remains /k/, but before *V'¥ appears as /q/ (Luisefio and Cahuilla and Hopi;
and of the languages in the Plateau Shoshonean sub-branch, Southern Paiute
and Mono). And even in the single affected language-—T1{ibatulabal—in which
this precise split does not appear, *k before *Vie" remains /k/ but *k before
#Ylow descends in modern Tiibatulabal as /h/—though, of course, there is the
possibility that in pre-Tibatulabal times /q/ did appear and was later replaced
by /h/ in this environment.

(3). The progressive differential effect of *V, on *C (UA consonant) is vari-
ously reflected in Tiibatulabal, Southern Paiute, Luisefio, Shoshone, Hopi—
languages listed in an order to suggest that more consonants are affected in
Tiibatulabal and Southern Paiute, for example, than in Hopi, the last on the
list.

(4). The progressive differential effect of *V, on *C (non-p) is reflected only
in some Shoshonean languages, as Southern Paiute, Bannock, Comanche, and
possibly Shoshone; and there are difficulties in showing the reflexes in Mono
and Luisefio. The effect of *V, is here restricted to UA consonants other than
*p; this is not to suggest that *V, does not effect *p. It does indeed effect *p, as
a near universal for all UA languages; but the restricted effect as charted above,
appears as a near universal in the Shoshonean branch, and is not reflected in the
two other major branches.

(5). All reconstructed oral stops are multiply reflected in Southern Paiute,
Mono, and Shoshone-Comanche; the same might be said for Hopi (if the phone-
mic sequence /h/-stop is counted as a reflex of stop).

(6). *o > /b/ or /e/ may be said, more generally, to be a fronting of Uto-
Asztecan *o. The replacement of *o by front rounded vowel /6/ is well attested
for Hopi, and is said also to occur in a little known language of the Southern
California Shoshonean sub-branch, Serrano. In another language of this sub-
branch, Luisefio, the replacement of *o is by front unrounded /e/.

STRUCTURAL SAMENESSES IN SHOSHONEAN

The sample which follows has interpretive strength by virtue of showing that
there are more than a few structural samenesses exclusive to Shoshonean—i.e.

linear distinction
in nasals /n y/:

Luiseﬁo~Cahuiila;

Hopi, Tiibatulabal,

Southern Paiute,
and —

The structural sameness charted here
The reconstruction of the nasal oppositio
(see [:)elow) to Proto Uto-Aztecan (see 1
ness 1n question, Bannock d '
/;]/Hcontrasting with /n/
(but other than from *n). |

Is a consequence of two developments.
n 1s carried up from Proto Shoshonean
2). Though sharing the structural same-
oes not support this reconstruction, since Bannock
to be sure—is obtained from some unknown source

/ linear distinetion
m velar stops /k q/:

Luiseﬁo»CahuiIla,
Hopi, Mono,
Southern Paiute

This structural sameness is a conse
nuzpbered (2), above, but extends o
which particip i
of linear distineti

quence of the PHONOLOGICAL DEVELOPMENT
ver one less language—i.e. less Tiibatulabal
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/n ™/

Tiibatulabal,
Hopi and —

Southern
Paiute

which contrasts unrounded and rounded velar

nasals, the rounded velar is a consequence of two phonological developments.
In both Hopi and Tiibatulabal, /p*/ descends not from all UA *w, but from *w
which occurs after *Va. But in Southern Paiute, /p"/ descends from *m which

occurs after *V.

In this structural sameness,

stop-continuant ;
matching at (4):

Luisefio-Cahuilla,
Hopi, Tiibatulabal,
Southern Paiute,
Bannock

(Mono)

Strictly speaking, it is a typological sameness that is charted here: all Shosho-
nean languages, except Shoshone-Comanche, match stops with continuants at

the linear distinction point numbered (4) in the languages listed (and at (4) in

Mono, listed parenthetically); the velar stop is always / k/ or /q/ but
/x/, or velar nasal /n/, or

the matching continuant is either velar fricative

both. Thus, stop matches fricative at (4), /q x/, in Mono; stop matches nasal

at (4), /kp/,in Bannock, Hopi and Tiibatulabal; stop matches both fricative

and nasal at (4), /k x p/, in Southern Paiute and Luiseiio-Cahuilla.

SGC of
prenasalization
combined with
stop:

Tiibatulabal,
Shoshone (at
least)
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Here again, but in a different sense, it is possible to s i
sameness. Though phonemicizations may béj non-uniqutf eg%rsitir;ﬁpﬁioicﬁl
possible to typologize some Shoshonean languages in the same way—};:ls;,m 1ls
when stops are p}'eceded by homorganic nasal—irrespective of whether Sfl);;
nasal-stop phonetic sequences are phonemicized as clusters of two consona;t
(set? 1.1.for examples), or as unit phonemes of one consonant; the latter phonemi Y
zation is followed for Tiibatulabal and Shoshone. ’ ey

vowel type
2(FCB):

Tiibatulabal,
Mono, Comanche

This is one of th'e two wholly symmetrical vowel types in Uto-Aztecan, and is
f(.)ulid e:xcl‘;swely l;n Shoshonean languages; the other—2(FB)—is founci exclu
sively in Aztec languages; none of the Sonoran langu ibi ;
symmetrical vowel type. Gt

TOWARD A RECONSTRUCTION OF PROTO SHOSHONEAN
PHONOLOGY

In the density range scale from least (1) to most (5 plus

somewhat more than 2 is shown for the cognates a.mong(aﬂpSho)s}lﬁnzzﬁl;a?gs;ggs
(see 4.3, a!)ove). When the Shoshonean lexical sample is counted for shared
!:ognate.s with other branches within Uto-Aztecan, a lower cognate density rank
is obtained—namely 1.5 between Shoshonean and Sonoran, and 1 between
Shoshonean and Aztec. When the Shoshonean lexical sample is counted for
shart?d cognates with sub-branches within the Shoshonean branch, higher
density ranks than 2 are obtained (see again 4.3). ’

Proto Shoshonean Phonemic Inventory
Dt o k kv ?

8 h
In n n
1-
) y
i
a o

And morphophonemic formulae: *V, *V, *V,.

Since the languages in the Shoshonean branch give, by and large, more sup-
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port to the reconstruction of Proto Uto-Aztecan than the languages of the within the Uto-Aztecan family. Th .
other branches, it is not surprising that the reconstruction of Proto Shoshonean N Sonoran languages but also in};; o ef 15t class of developments is found iiial)
turns out to be closely similar to the reconstruction of Proto UA. Still, there are of developments is likewise fou oth of the other UA branches. The second class
differences. - i

If the Shoshonean lexical sample included reflexes of Proto UA medial *1 Sonoran
alone, and not of initial *1, then it would not be necessary to include this lateral =
in the phonemic inventory of Proto Shoshonean, since Proto UA medial *1 and

medial *n merge in Proto Shoshonean as *n. However, we do include initial
#]- in the phonemic inventory of Proto Shoshonean in order to account for the
initial consonant of the stem glossed fongue (94) in Tiibatulabal and Hopi.

In the phonemic inventory of Proto UA, /r/ is included, but not in that of
Proto Aztec nor that of Proto Shoshonean. The absence of glide *r in the Proto
Aztec inventory does not call for comment, since none of the Aztec daughter
languages include /r/. However, among the Shoshonean daughter languages,
flap /r/ is included in the inventories of Southern Paiute and Comanche; but
this flap /r/ is descended from Proto Shoshonean *t after *V,. And in addition,
glide /r/ is included in the phonemic inventory of Hopi; but this glide /r/ is not
descended from Proto Shoshonean *t—it is descended from Proto UA *r which,
according to the usual reconstructive techniques, is sufficiently supported, since
at least three languages show the descent from Proto UA *r—besides Hopi,
Papago and Huichol. But within the Shoshonean branch alone, it is difficult to
find support for reconstructing Hopi glide /r/ as *r in Proto Shoshonean, since
cognates in which Hopi /r/ occurs are either entirely lacking in other Shoshonean
languages, or else are dubiously cognate—e.g. bean, in Hopi méri (with
glide /r/), and in Southern Paiute muri (with flap /r/), the latter a form
not known to be shared by any other languages than Southern Paiute in the
Plateau sub-branch, and hence probably borrowed by Southern Paiute from
Hopi; this possibility is supported by extra-linguistic cultural considerations.

Literally speaking, the vowel sets *V,, *V,,, and *V, are reconstructed neither
for Proto Aztec (see above) nor for Proto Sonoran (see below), but only for
Proto Shoshonean (and hence, by definition, for Proto UA). Without the evidence
from Proto Shoshonean languages—i.e. operating only with evidence from
Aztec and Sonoran languages—one additional consonant reconstruction, as
*p; beside *p; (see Sonoran, below) would account for the correspondences which
involve a labial stop in Proto UA. However, in parallel Shoshonean correspond-
ences, not only is UA *p involved, but other consonants as well. The
reconstruction of *V,, *V, *V, are applicable to the Aztec and Sonoran lan-
guages, but are primarily supported by Shoshonean languages. That is, when
reconstructed for Proto Shoshonean (and hence, Proto UA), the reconstructions
of these vowel sets neatly account for parallel developments from UA *p into
Aztec and Sonoran languages.

PHONOLOGICAL DEVELOPMENTS IN SONORAN

The sample which follows may be divided into four classes of phonological
developments, according to their distribution within the Sonoran branch and

as/n/:

all Sonoran, and | —

pre-Bannock

all Aztec
and

Shoshone

Comanche

'I:his merger is found universa
the inner circle. It oceurs also, b
Shoshonean languages which a

lly in S'onoran ; and s0 also in Aztec, listed in
ut not universally, in Shoshonean—in the Plateau

gnear disti.nctim.n /n p/; however, that the merger to /n/ did oceur in pre-
annock times is supported by the fact that modern Bannock /1/ did not

descend from *p in the wa
: ¥ usual for other Shoshonean 1 i intai
the /n p/ linear distinction. W b

merger of
*V, and *V,:

all Sonoran,
and
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It is possible, but not certain, that this widespread merger differentiating
*V, from merged *V, and *V,, is reflected in Mono. An analogous merger in
Comanche differentiates *V, from merged *V, and *V,.

merger of
Vo TV BV

Taracahitan

This is one of several phonological developments which are exclusive to
Sonoran; but no developments have been found to be both exclusively and
universally occurring in Sonoran languages. The one development charted above
provides the only evidence for segregating Taracahitan from other sub-branches
of Sonoran; otherwise, we find so far no support for the Taracahitan classification
within Sonoran—shared cognates between Tarahumara and Yaqui-Mayo are
no more numerous than those between Papago and Yaqui-Mayo, for example.

Descent from stop

at linear distinction
point (4°) to

consonant at (1):

Tarahumara,
Yaqui-Mayo,
Papago, and | ; ep. —

Tiibatulabal

This characteristic Sonoran development is also found in the Shoshonean
language shown in the inner circle. The stop at linear distinction point (4°) is
*kv; it descends in all environments to linear distinction point (1)—to /w/ in
Tarahumara (and also in Tiibatulabal); to /p*/ in Yaqui-Mayo; to /b/ in
Papago. Analogous to the descent from (4°) to (1) is that from (4°) to (3°), but
in a particular environment; before *, *k* descends in Cora as /&v/.
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stopness of
initial *p
suspended:

Cora-Huichol,
Papago, and | —

Yaqui-Mayo

This phonological develqpment, shared by Aztec languages and the Sonoran

languages listed in the main circle above, also occurs in Yaqui-Mayo; though

the stopness of *p is usually sus * : ;
pended > /v/), * 2
o Mo (*p > /v/), *p sometimes remains /p/ in

> /Jef:

Cora-Huichol,
Yaqui-Mayo,
and J, —-

all Aztec
and possibly
Cahuilla

Like the first phonological development noted above, this development is
-fou'nd not' only in Sonoran but also in Aztec and possibly in Shoshonean (as
_mdlcated in the inner circle). It is characteristic of Sonoran in the sense that
it occurs in two of the three Sonoran sub-branches—not in Papago, but in
Cora-'Hmc!Jol and Taracahitan. For the later, *# > /e/ in Yaqu,i—MayO'
but * >' /i/ in Tarahumara, as is indicated in the interlocking circle with dotteci
overlap line (less frequent than this development is *i > /e/ in Tarahumara).

STRUCTURAL SAMENESSES IN SONORAN

As for 1PHONOL‘O('}ICAL DEVELOPMENTS, above, the following sTrRUCTURAL
SAMENESSIS are divided into classes, according to their distribution within the
Sonoran branch, and within the Uto-Aztecan family.,
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‘vowel types which
distinguish
among five vowels:

all Sonoran, and |

Luisefio-Cahuilla,
Bannock, and
Pochutla

This is a typological rather than a structural sameness, and a generalized

typological sameness at that. It is cited because it appears to be the olny instanec
of a structural sameness in phonology for all Sonoran languages; it is not exclusive
her branches: Aztec (Pochutla)

to Sonoran since it also appears in the two ot
and Shoshonean.

vowel type
2(FB) Be:

Cora-Huichol

in Sonoran, but occurs in only

This structural sameness is found exclusively
o Cora-Huichol under non-

one Sonoran sub-branch (see further reference t
oceurrence of /k¥/, below).

Yaqui-Mayo
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tw’i‘hisbstg-uctuﬁal san}";eness is also found exclusively in Sonoran, but occur in
sub-branches rather than one. The second insta i edd /
| : er : ance is charted i

locking circle because it is developed from a different source than t-liz Efs;ntem

two liquids in
_one phonemic
inventory, /lr/:

Tarahumara,
Yaqui-Mayo,
Cora, and —

'Il‘hlg characteristic s?sruct.ural sameness is not universal for Sonoran: nor is it
exE usive to Sonoran since it occurs also in the Shoshonean Luisefio (;,ssuming
z,irc?;sir;;ﬂég ]1::]2201‘6‘ contafzt with Spanish). Luisefio is placed in an interlocking

n in an inner circle—because Luisefio
descended from UA *t; the sam i o vnseg e e

: e cannot be said for the Son 1

Bes1detheoccurrencesof /1/ < *t, Luiseii il singaus
, Luisefio /1/ appears in reduplicated f

secondary development (i i ial i i . e

n pment (in thematic partial immediately after the reduplicated

non-oceurrence

of /kv/:

Tarahumara,
Yaqui-Mayo,
Papago, and

Tiibatulabal

/kg‘;nza;s g.:o;;her characteristic structural sameness in Sonoran: the lack of
= distimﬁoﬂsougted for'as a phonological development in which stop at
R distinctionpom‘t (4°) in 1.;he parent language is replaced by consonant at

ne bomt (1)—in Sonoran and in one Shoshonean language
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i i i k*/ does occur in Cora-
Tiibatulabal). It is not universal for Sonorgn since /
%—Ichlaml and) thereby supports the distinction of this sub-branch from other

sub-branches in Sonoran.
TOWARD A RECONSTRUCTION OF PROTO SONORAN PHONOLOGY

In the density range scale from least (1) to most (5 plus), a rank of son‘aewila;
less than 2 is shown for the cognates among all Sonoran languages (see '.th,
above). When the Sonoran lexical sample is f:ountet-:l for shared cognai'ées wit
other branches of UA, a lower density range 18 obtamec_l-—.l.{) bet.ween oml)lra.n
and Shoshonean and 1 between Sonoran and Aztec. Tt is interesting that t here
are more shared cognates, apparently, between Sonoran &]Eld Shoshonean than
between Sonoran and Asztec; and it is also unexpected, since there are more
shared phonological developments between Sonoran and Aztec than between

Sonoran and Shoshonean.

Proto Sonoran Phonemic Inventory
pr p: t ¢ k kv *

8 h
m n
i
r
w Y
AN T
a o

When the phonemic inventory of Proto Sonoran is compared w1t’h that ctf
Proto Shoshonean on the one hand, and with Proto UA on .the other, it appears
to be closely similar to both. But the differences are not unimPortant. oted in

Unlike Proto Shoshonean and like Proto Uto-Aztecan, *r is reconstruc e
Proto Sonoran because /r/ occurs in more tharll one.daughter language dui];.
more importantly, */1 r/ are differently reflected in Huichol; they are merge
Pa%?ﬁ?l;gh #] is reconstructed for both Proto Sono.ran and Proto.Shoslzine:af};eth:i
latter is a distributionally restricted reconstructlor_n (he;nch wr%tten -); d "
reconstructed for Proto Sonoran is also restricted in its distribution, but medially
so (hence written *-1-), like Proto Aztec rather than Prot{_} Shoshonean. aiin

Unlike Proto Shoshonean but like Proto Aztec (g.v.) is the merger 0
UA */n 1/ as *n in Proto Sonoran. ‘

Two labial stop phonemes */p: p2/ are reconstructi
not for Proto Aztec. The single *p of Proto UA is
environments where its former presence is reconstruc

ble for Proto Sonoran, but
lost in some Proto A‘ztec
tible only on the basis of

information obtained from other branches. But */p1 p2/ have to be distinguished

in the reconstruction of Proto Sonoran
some of the daughter languages.
These same reflexes are more nea

because they yield different reflexes in

tly accounted for by the progressive effects
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of the vowel sets *Vi, *V,, *V, on a single *p than by the reconstruction of
*/p1 po/. However, there is insufficient evidence among Sonoran languages to
reconstruct *V,, *V,, *V,. But once these vowel sets are reconstructed on the
basis of evidence obtained from Shoshonean languages, their differential effects
on *p are felt in most Sonoran languages as *V, vs merged *V, and *V,,. Hence,
the reconstruction of */p; p,/ in Proto Sonoran can be replaced by the
reconstruction of a single *p in Proto UA which will account for all the
Sonoran reflexes—but only when supplemented by the progressive effect speci-
fication of vowel sets preceding *p.

Literally speaking, our reconstruction of the vowels in Proto Sonoran and
Proto Shoshonean are identical with the earlier vowel system reconstructed for
Proto UA, namely: i/i u|. Support for this vowel system given by the
a o
Shoshonean languages is unambiguous. It is unambiguously supported by one
Sonoran language, Papago; the remaining Sonoran languages also lend support to
this vowel system but, equally well, could lend support to a reconstruction of the
five vowel system set up for the Proto Aztec phonemic inventory (g.v.).

The effect of vowels on Papago consonants in diachronic phonology can be
stated more efficiently when Proto Sonoran vowels are reconstructed as in the
first system cited; this permits one to oppose the effect of high */ii u/ vs low
*/a 0/, and also to oppose front */i/ vs back *i u|.

a o

Conversely, the effect of vowels on Cora consonants in diachronic phonology
could be more efficiently stated if the Proto Aztec five vowel system were re-
constructed for Proto Sonoran. This would permit us to oppose three different

effects, depending on whether the vowel following a consonant is front *Er, back

e
* u | or neutral *a.
o ‘

This dilemma as to which vowel type to reconstruct for Proto Sonoran—dual
level I + 2(BB°), which facilitates the explication of vowel effects on Papago
consonants; or triple level 2(FB) over N, which makes for easier exposition of
vowel effects on Cora consonants—will perhaps be resolved once SGC combinable
with vowels are reconstructed for the proto branches and for Proto UA. Then,
perhaps, it will be possible to say that two coexisting vowel systems may be
reconstructed for Proto Sonoran: dual level I + 2(BB°) combinable with one
SGC, and triple level 2(FB) over N combinable with another SGC.




APPENDIX

(1) *pahi three: Papago wdi-k; Hopi pd-y-; Huichol héi-ka; Tibatulabal
pa-y-; Southern Paiute pai-; Comanche pidhl ~ pdhi-; Mono pahi: Luisefio
pahi; Yaqui vahi.

(2) *paJki to enter: Papago wéaki; Hopi pdki; Tarahumara baki; Zacapoaxtla
a‘ki, kal--aki; Southern Paiute paxi- to walk; Yaqui vaki(m-).

(3) *piyti heavy: Papago wii¢; Hopi piti; Huichol heté-; Tarahumara bité;
Zacapoaxtla eti-k; Pochutla eti; Tibatulabal pili(?-) ~ ?ipili(?); Southern
Paiute pixt(ia-); Yaqui vétte.

(4) *po road, path: Papago wéo-g; Hopi pd-hi; Huichol hu(yé); Zacapoaxtla
oh-ti; Pochutla o(-tkan); Nahuatl oh-Ai; Tiibatulabal poh-t; Southern Paiute
puu; Comanche pi(?E); Mono po(yo); Luisefio pe-t; Yaqui vo6(?0).

(5) *punsi eye: Papago wihi; Hopi pd-si; Huichol hisi; Tarahumara busi;
Zacapoaxtla i'§-; Pochutla i8-t; Nahuatl i'8-Xi; Tiibatulabal purzi-l; Southern
Paiute pu?iy; Comanche pii; Mono puhsi; Luisefio pué-la; Yaqui pudsi.

(6) *pi breast: Papago wipi; Hopi pi‘-hi; Tiibatulabal pi--l1; Southern Paiute
pii-¢; Comanche pi(cipt) milk; Yaqui pippi-m.

(7) *po bedy hair, fur: Papago wépo; Hopi p&-hé; Huichol hu-(8ari); Tara-
humara bo(?wé); Tiibatulabal po:(n-t); Mono poo to cut hair.

(8) *paska reed: Papago waapk; Hopi pd-qa; Huichol hika; Cora haké; Tara-
humara bakéd; Zacapoaxtla a‘ka-t; Pochutla ake-t; Tiibatulabal paha-(bi-l);
Southern Paiute paxd-mp.

(9) *kuupa head hair: Papago kdup; Hopi ké-pa; Huichol ki'pa; Cora kip™a;
Tarahumara kupA.

(10) *taupa to split: Papago tdapa-n; Hopi td-pa-k-na to tap, knock, make snap;
Tarahumara rapi-na; Zacapoaxtla -tapa‘-na; Nahuatl -Xapa-na.

(11) *siy(pi) cold: Papago hiip; Hopi si:si(y™a); Huichol $é(ri); Tarahumara
sipi; Zacapoaxtla sese-k; Tiibatulabal &'b- ~ ?igi'p; Southern Paiute si-pi-;
Luisefio Sové:(ya); Yaqui sévve ~ seéve.

(12) *piypa tobacco: Papago wiw; Hopi pi-va; Luisefio pi-va-t; Yaqui viiva.

(13) *cizpu bitter: Papago siw; Hopi ci:vo; Huichol cii-; Cora cihi(vi); Tara-
humara cipi; Zacapoaxtla &di--k; Nahuatl ¢id¢i--k; Luisefio ¢ivu-t, éi'v.

(14) *si,-po eyebrow: Papago hthi--wo; Hopi si-vi; Titbatulabal Supi-l;
Southern Paiute -siivu-v.

(15) *mu,pi nose, point: Papago mutuwi-7; Tiibatulabal mupi-t; Southern
Paiute muvi-v; Comanche mtuvI; Mono mupi; Luisefio muvi-.

(16) *na,pi prickly pear cactus: Papago ndw; Hopi n4-vi; Huichol na-(kéri);
Luisefio na-vo-t.

(17) *wispa to whip: Papago giw; Hopi wiv4:-ta; Huichol we-; Tarahumara
wip(is6); Tibatulabal wiba-.

(18) *tika to put, lay flat object down: Papago &ik; Tarahumara rikd; Zaca-
137
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poaxtla -te'ka; Pochutla teke; Nahuatl -te-ka; Southern Paiute tixé- to measure,
try; Comanche tiki-; Mono tiki; Yaqui teéka.

(19) *tiuni mouth: Papago &in¥ ~ &n¥; Huichol téni; Cora téni; Tarahumara
rini: Zacapoaxtla -ten; Pochutla ten; Nahuatl -ten; Southern Paiute tim(pa);
Mono ti(hpi); Yaqui teéni.

(20) *tiywa to name: Papago Ciig-ig, ¢itig; Hopi tin™a; Huichol -tewa; Tara-
humara riwa-rd; Tibatulabal ?irdin“a- ~ tip™a; Yaqui téa.

(21) *tiwa to find: Papago &iig; Hopi téwa; Tarahumara riwd; Tibatulabal
tiw- ~ ?i:diw; Luisefio to'w.

(22) *tu.ku meat: Papago ¢duku-g; Southern Paiute tuxki-av; Comanche
tihkU ~ tadhku.

(23) *tuu(ku) black: Papago ¢&ik; Hopi toké--?ant black ant; Tarahumara
ruku(4wa); Tiibatulabal tu'gu ~ ?u'dugu; Southern Paiute tuu-k™ar.

(24) *?ati louse: Papago ?4a?a¢; Hopi Pati; Huichol ?até; Cora Paté.

(25) *mati to know: Papago méad; Hopi mé-t- well demeaned; Huichol ma-ti-;
Tarahumara maci; Zacapoaxtla -mati.

(26) *suytu ~ siytu fingernail, claw: Papago hiué; Huichol 8ité; Tarahumara
sutd; Zacapoaxtla -sti; Tibatulabal sulu(n-t); Southern Paiute ma-si¢uu-v;
Comanche mé-siitO; Mono ma-hsitu; Luisefio Sul(4-t); Yaqui stttu.

(27) *tagca sun, summer: Papago tds; Southern Paiute t4¢; Mono taca.

(28) *tala foot: Papago t4d; Hopi téna; Tarahumara rard; Tiibatulabal
tana(pi-t) heel; Southern Paiute tdm-pi heel.

(29) *tayma tooth: Papago tdatam; Hopi t4ma; Huichol ta'mé; Tarahumara
ramé; Zacapoaxtla -tan; Tibatulabal taman-t; Southern Paiute tin“a-v;
Comanche tdamA ~ tdma; Mono tawa; Luisefio tamd-; Yaqui tAmm(i-m).

(30) *tono knee: Papago téon; Huichol tund; Cora tunt; Tarahumara ron6
foot; Tiibatulabal tono-1; Yaqui ténno.

(31) *tousa white: Papago t6ha ~ tihd; Huichol tusd-; Tarahumara rosé-
kami; Southern Paiute tusd-xar; Comanche tésa-; Yaqui tosd-i.

(32) *sita ochre, red: Papago hit; Hopi si:ta ~ sita; Huichol Seta-; Tara-
humara sité-.

(33) *ci(?i) to suck out: Papago si?i; Huichol cici-; Tarahumara ci?i; Zaca-
poaxtla -¢i-¢i'. _

(34) *ko,ci~o to sleep: Papago kéos; Huichol -kuci ~ -kued; Cora kue;
Tarahumara kocf; Zacapoaxtla koéi; Pochutla ko#i; Southern Paiute (ax)qiu-;
Yaqui koce.

(34b) *koye-i sleep, slumber: Papago kéos; Huichol ku-ef.

(35) *kvi,ci smoke: Papago ktiu-bs; Hopi k*f-ci(y™i); Southern Paiute k¥ii-p;
Comanche k“i-; Yaqui p¥i¢i(a).

(36) *masci to appear, come o light: Papago méas; Hopi ma-ciw-ta; Tara-
humara maci there s light; Southern Paiute méi- to find.

(37) *coma to sew: Papago séom; Zacapoaxtla -coma; Pochutla -come-;
Nahuatl -coma.

(38) *co(ni) head hair: Papago sony- head of instrument used for chopping;
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Zacapoaxtla con-ti; Pochutla con; Tibatulabal co(mo--1); Southern Paiute
¢u-; Comanche co-; Mono coh-; Yaqui ¢oéni-m.

(39) *Paci~a lo laugh at: Papago ?4s ~ P?ds-; Huichol ?a‘ci-; Tarahumara
aci; Yaqui Pace.

(40) *yaca to set it down: Papago déas; Huichol -yeca; Tarahumara acé:
Yaqui yééa. ’

(41) *kasi leg, thigh: Papago kahi(o); Hopi qd:si; Tarahumara kasi; Luisefio
-gasi.

(42) *kasti to sit: Papago kdac to be in position, inanimate; Hopi qéti; Tiiba-
tulabal hal(?-) ~ ?a‘hal(?); Southern Paiute qari-; Comanche kéri-; Mono
qahti; Luisefio galo- ~ qal; Yaqui kite-k.

(43) *kin(?i~1) to bite: Papago ki?i to bite; Hopi ki(ka); Huichol ke-; Cora
-te?e; Tarahumara iki; Zacapoaxtla -keh(coma); Tibatulabal ki>- ~ ?i-gi;
Southern Paiute ki?i-; Mono kih-; Luisefio ko?y(ga); Yaqui ke?é.
kj(§4) *ki house: Papago kii; Hopi ki-hi; Huichol ki-; Cora &i(?i); Luisefio

.

. (45) *koya to kill, pl.: Papago kéod; Hopi q6-ya; Huichol -kuya; Tarahumara
0?yA.

(45b) *koy?i~o to kill, die, pl.: Papago k6?1 ~ k4?0; Southern Paiute qui-;
Comanche kdoi-, ké?i-; Mono qoi; Luisefio ge? ~ qe?é.

(46) *pusku dog, pet: Papago wi-wuk raecoon; Hopi péko; Tarahumara
buku-rd; Tibatulabal purgu(?) ~ ?utburgu(?); Southern Paiute pupku-v;
Comanche paukU; Mono puhku.

(47) *najka ear: Papago ndak; Hopi ndq-vi, nd:qa; Huichol nakéd; Tara-
humara naké; Zacapoaxtla -naka:(s); Nahuatl -naka(s); Tiibatulabal narha-1;
Southern Paiute nanga-v; Comanche ndka-, ndkI; Mono nahqga; Luisefio -nagq;
Yaqui nikka.

(48) *kva(?a) to eat, swallow: Papago bari; Hopi kvi?i; Huichol kvara;
Tarahumara a?wé; Zacapoaxtla -kva'; Pochutla kva; Nahuatl -kva; Luisefio
k¥a?; Yaqui -pva.

(49) *kva- eagle: Papago ba(?ag); Hopi k¥4:-hi; Southern Paiute k¥a(nénc).

(50) *kvaysi~i cooked, ripe: Papago béhi; Hopi kvasi; Huichol ?i-k™4-&i;
Tarabumara wasi fruit; Tibatulabal wi§- ~ ?Piwis; Southern Paiute kv asi-p;
Comanche kvisi-; Mono q"ahsi; Luisefio kva86(?ax).

(51) *kva,si tail: Papago bahi; Hopi kvasi penis; Huichol k¥a-§f; Cora kv asi;
Tarahumara wasi; Tiibatulabal wigi-; Southern Paiute k¥ast; Comanche k*4sI ~
kvési; Mono q¥aei; Yaqui p¥éssi(a).

(52) *kvi,(si) to take, get: Papago bthi; Hopi kvisi; Huichol k¥e-; Tarahumara
wi; Zacapoaxtla -kvi; Tiibatulabal wi's- ~ ?iwi§; Southern Paiute k™if- ~ k¥i?-;
Comanche kvthi-; Yaqui p“is-.

(53) *kvi- food: Papago bi-i, bia; Hopi ki (vi).

(54) *kvita excrement: Papago biit; Hopi kvita; Huichol kvitd; Cora &vitd;
Tarahumara witd; Zacapoaxtla kvita-t; Tibatulabal wila-t skirt feathers;
Southern Paiute kvi#s-p: Comanche kita-; Mono k*ita; Yaqui pitta.
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(55) *hikvi(si) to breathe: Papago ?fibhi; Hopi hik"si; Tarahumara iwi.

(56) *tok™i rabbit: Papago téobl; Tarahumara rowi.

(57) *?aki arroyo: Papago ?4kl; Huichol ?4ki; Cora ?4¢i.

(58) *?a.na wing, feather, arm: Papago ?4?an; Hopl ?4'na long hair; Huichol
?an4; Cora ?and; Tarahumara and; Southern Paiute Pana-v wing, upper arm;
Comanche ?4hna.

(59) *?asi~i fo arrive: Papago ?4hi; Huichol ?a8i-; Zacapoaxtla ahsi.

(60) *?ato anus, bottom: Papago ?4t; Hopi ?4't8.

(61) *?oho bone: Papago ?60?0; Hopi ?6-(qa); Huichol Pu(mé); Zacapoaxtla
o*(mit); Pochutla o-t; Southern Paiute ?ut-v; Mono ?oho.

(62) *?oha yellow: Papago ?6a-m, Pda-m; Southern Paiute ?ué-gar; Comanche
?6ha-; Mono ?oha.

(63) *?o.ma sali: Papago ?6n; Hopi ?6na; Huichol ?ina; Tiitbatulabal Pona-l;
Southern Paiute ?ua-v; Comanche ?6naa-vl; Mono ?ohma; Luisefio ep-la.

(64) *sawa leaf: Papago hdahag; Huichol Sawé; Tarahumara sawé; Yaqui
sAwwa.

(65) *si- one: Papago hi(ma); Hopi st (ka); Zacapoaxtla se'; Yaqui seé(nu).

(66) *si guts, entrails: Papago hihi; Hopi si*-hi; Tarahumara si(wa); Mono
si(hi).

0(167) *si.(Pi~a) fo urinate: Papago hi?a; Hopi sisi(wki); Huichol &i-, Si8i;
Tarahumara isi; Zacapoaxtla $i$i-$-a; Tiibatulabal §?-; Southern Paiute sivi-;
Mono sii; Luisefio &' ?i-§; Yaqui sf?i-.

(68) *siku navel: Papago hik; Tarahumara siku-, suki; Zacapoaxtla -8i'k;
Pochutla ik-t; Southern Paiute sixd-; Comanche sfiku.

(69) *simi~a to go: Papago him; Tarahumara simi;, Yaqui siim-.

(70) *si,pa to shave, scrape: Papago hiw-kon; Hopi sispa, si:va; Tarahumara
sipd; Zacapoaxtla -§i'-; Tibatulabal ?i&ib- ~ &i'p; Southern Paiute sivd-; Co-
manche sive-.

(71) *su star: Papago hi?u; Hopi s6--hi; Zacapoaxtla si‘(talin); Nahuatl
si*(tali'n); Tiibatulabal 8u'-1; Luiseno $u'-la.

(72) *suwi~a to consume, eat up, to finish: Papago hig ~ hitug; Hopi séwa;
Tarahumara suwi, suwé; Southern Paiute suwé-.

(73) *pisa penss: Papago wiha; Hopi pis—qdyto.

(74) *pusa to waken: Papago wiha(n); Tarahumara busé; Zacapoaxtla ihsa;
Yaqui visa.

(75) *tuwsu~i to grind: Papago &dhi-wi; Hopi té-s-i; Huichol tr&i-; Cora
-ti?isi; Tarahumara rust; Zacapoaxtla tis-; Nahuatl -te'si; Tiibatulabal Putus-;
Southern Paiute tuxsu-; Comanche tdsuh-.

(76) *yasa to sit: Papago ddha; Hopi yé'se; Huichol ye-da-; Tarahumara
asd-ri; Tiibatulabal ya®z-; Yaqui yes-.

(77) *hi.- to drink: Papago ?1?1; Hopi hi-(ko); Huichol ?i-; Tarahumara ba-hi;
Zacapoaxtla -i'; Tiibatulabal ?i-?- ~ ?i-?¥; Southern Paiute i(vi-); Comanche
hi(vi); Mono hi(pi); Yaqui hi(?i-) ~ he(?é). ) _

(78) *hu arrow: Papago ?G’u; Hopi hé-hi; Huichol ?i(rf); Cora ?i?i(ri);
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Tiibatulabal pa-hu'-l; Southern Paiute tu; Comanche hiu-hpl tree, stick;
Lisefio hu--la.

(79) *hu.pi wife, woman: Papago ?*twi; Hopi siwd-hovi; Huichol ?ii(méri);
Tarahumara upi; Yaqui hivi.

(80) *tiha hail: Papago &fa, ¢ia; Huichol té; Cora teéte; Tarahumara rihé;
Yaqui téha-m.

(81) *muhu to shoot—as with arrow: Papago miu; Huichol mii-; Tarahumara
muhu(bi); Tibatulabal Pu'mu?- ~ Pumu-?.

(82) *yahi.(pa) to come, pl.: Papago diiw; Hopi y4-yva to climb up, pl.; Huichol
yei- to go, walk; Yaqui yahi-.

(83) *maka to give: Papago méiak; Hopi méi'qa; Zacapoaxtla -maka; Po-
chutla meke-; Tiibatulabal maha- ~ ?amha; Southern Paiute maxa-; Comanche
maka-; Mono mahqa; Luisefio (na)mxa; Yaqui mak-.

(84) *mala child—with female reference, i.e., child of woman, man’s daughter,
girl: Papago mad; Hopi mé:na; Tarahumara maré; Yaqui méara.

(85) *mi’a to kill, sg.: Papago mi?a, md?a; Hopi mira; Tarahumara mi?y4;
Tibatulabal mi?i(g-); Yaqui méra.

(86) *muyki~u fo die, sg.: Papago miuki ~ muuk; Hopi mé:ki; Huichol
mi‘ki; Cora mi?iéf; Tarahumara mukd; Zacapoaxtla miki; Pochutla mok;
Nahuatl -miki; Tubatulabal mu'gi-n ~ ?u'mugi*-n to hurt him; Southern Paiute
éa-nviki-; Yaqui mudke.

(87) *kayma mouth, cheel; to taste: Papago kdam cheek; Zacapoaxtla -kama (k)
mouth; Southern Paiute qama- fo faste; Mono gahma.

(88) *ku,mi~a fo eat—as corn, to mibble: Papago kdum; Huichol ki'mi-;
Tarahumara kumi; Southern Paiute kumi corn; Yaqui kutime.

(89) *niama liver: Papago n¥im; Hopi ni:ma; Huichol néma; Cora neémva;
Tiibatulabal ni'ma-1; Southern Paiute nin™G-mpi ~ nupi-v.

(90) *nirifo fly: Papago n¥i?; Tarahumara i?ni; Yaqui ne?é.

(91) *pini to suck on 4t: Papago wiin¥; Huichol hi‘ni-.

(92) *tani to ask, beg: Papago taan¥; Zacapoaxtla -tani; Nahuatl -Aani.

(93) *sunu corn, corn cob: Papago htun¥; Tarahumara sunt; Zacapoaxtla
si-n-ti; Pochutla son.

(94) *lini tongue: Papago n¥éinv; Hopi léyi; Huichol neni; Zacapoaxtla nene-
pil; Pochutla nene-pil; Nahuatl -nene-pil; Tiibatulabal lalan-t; Yaqui ninni.

(95) *naya to light a fire: Papago ndad; Huichol nai-.

(95b) *na,?a to burn: Tarahumara na?4 to make a fire; Southern Paiute na?4-;
Luisefio na?.

(96) *no- egg: Papago nén(ha); Hopi né-hi; Southern Paiute nu(axa); Coman-
che né6(y0); Mono no(yo).

(97) *kuna husband: Papago kan; Hopi ké'pva; Huichol kina; Cora -kiin;
Tarahumara kuné; Tiibatulabal kuna-n; Luisefio -kuy; Yaqui kutna.

(97b) *puli~a fo tie: Papago wiud ~ wiul-; Huichol hii- ~ -hia; Tarahumara
buré; Tiibatulabal pu'n- ~ ?utbun.

(98) *sula heart; Papago hid integral part of anything, as of body; Hopi s6-na
edible part of a seed; Tarahumara suré; Luisefio Sun-la.
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(99) *waki dry: Papago giki; Hopi 14-ki; Huichol waki-; Cora wahéi; Tara-
humara waki-céami; Zacapoaxtla wa-ki; Pochutla wak; Nahuatl waki; Tiibatu-
labal wa'g- ~ Pawa'k, wa'gi(?-) ~ ?a-wa-gi(?); Luisefio wax(aq).

(100) *wi- big: Papago gi(?); Hopi wi'(ko); Huichol we(ri-) to grow; Cora
ve(?8); Zacapoaxtla we*(yi).

(101) *wisct to fall: Papago giis; Huichol -wece; Tarahumara wief; Zacapoaxtla
weci; Southern Paiute wi(?)$; Yaqui wéde.

(102) *wi- fat: Papago giigi; Hopi wi-hi; Huichol wi*(y4); Tarahumara wi(?f);
Tiibatulabal wi(p-t); Luisefio -wi*(?).

(103) *wo- two: Papago gbo-k; Hopi 16'(yém); Huichol hu(t4); Tarahumara
o(kud), na-wé; Zacapoaxtla o'-me; Tiibatulabal wo'; Luisefio we'(x) ~ we(?);
Yaqui wod(yi).

(104) *?awa horn: Papago ?4°ag; Hopi ?4-la; Huichol Pawi; Tarahumara
awé; Tibatulabal ?a‘wa-t; Southern Paiute ?4a-p; Comanche ?4a-; Mono
Pawa; Yaqui ?aéra.

(105) *tukur(i) owl: Papago ¢ikud; Hopi tokéri; Huichol (mi-)kiri.

(106) *yi?i mother: Papago 7i?i; Hopi yi? at; Luisefio -yo?o(p).

(107) *yiki to taste: Papago Ziik; Hopi yiki.

(108) *yiwa space, opening: Papago %ig; Huichol -yewa; Tarahumara iwa-ré;
Southern Paiute yii.

(109) *yuku fo rain: Papago #tuk; Hopi yék-va; Tarahumara ukd; Yaqui
yiku.

(110) *yagka mose, end: Papago ddak; Hopi yaqa; Tarahumara aké; Zaca-
poaxtla yeka(col); Pochutla yeke-t; Tiibatulabal yaha-(wi-t); Southern Paiute
vaxi-r; Yaqui yékka. '

(111) *yoma to copulate: Papago déom; Tiibatulabal yo'm-.

(112) *kviya dirt, earth: Papago bid; Huichol k¥iye; Cora &évéh; Tarahumara
wi?yé; Yaqui p“iya.

(113) *tiki~a to cut: Papago -Ck, -¢ik; Hopi tiki; Huichol -teke to break;
Zacapoaxtla -teki; Nahuatl -teki; Tiibatulabal tidiha ~ ?itidiha; Southern
Paiute tixd(ni-).

(114) *ci- spit: Papago sis-wla; Zacapoaxtla -¢ihéi; Southern Paiute ki-xci-p.

(115) *siki~a to cut hair, mow: Papago hiik; Tarahumara siki(ré); Tibatu-
labal &i-gi-n- ~ ?idi'gi-n.

(116) *?i this: Papago ?ii- prozsmal; Hopi ?i-?i; Huichol ?i(ki); Tiibatulabal
?ih; Yaqui ?ii.

(117) *tima smcll: Papago &m; Huichol temé(iki) boy, temd(ri). boys.

(118) *tiso cave: Papago ¢tho; Tarahumara risé.

(119) *?i.(ca) to plant: Papago ?s; Hopi ?i(y-); Huichol ?eca-; Tarahumara
icd; Southern Paiute ?id-.

(120) *?i- theft: Papago ?i(sid); Hopi #i?i(yi); Tiibatulabal ?i(y-).

(121) *tu,- fo extinguish: Papago &iu(s); Hopi t6:(ka); Southern Paiute
ta(x*aq).

(122) *kusu to sound—of animal: Papago kihl; Tarahumara kusi; Tiibatu-
labal Pukus- ~ kus.
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(123) *pawater: Papago wi-; Hopi pa--hi; Huichol hé-; Cora héh; Tarahumara
ba(?wi); Zacapoaxtla a‘-t; Pochutla a-t; Tiibatulabal pa‘-l; Southern Paiute
péa; Comanche pda; Mono pa(ya); Luisefio pa*-la; Yaqui va(?4-m).

(124) *Pawi~a to tell: Papago Piag; Hopi ?4-?a-w-na; Tibatulabal ?a‘w- ~
?a°aw.

(125) *ta- sinew: Papago tdta(i); Hopi td-hi; Huichol ta‘td; Zacapoaxtla
-ta(lwa); Tiibatulabal ta(p-t); Southern Paiute ta(mua); Luisefio -ta(?).

(126) *kahi~a to hear: Papago kia, kii-dag; Zacapoaxtla kaki; Tiibatulabal
ha?- ~ ?a'ha?; Yaqui hi-kahi.

(127) *kva?a mother’s father, daughler’s son: Papago biab, béra--mad; Hopi
’i-kvara,

(128) *ma hand: Papago mi(épod), wistmdam; Hopi ma~méra; Huichol
mamé; Zacapoaxtla -ma-(y); Pochutla -ma(y); Tiibatulabal ma-1; Southern
Paiute ma-; Comanche ma-; Mono ma(ya); Luisefio ma-t; Yaqui mdmma.

(129) *ya?a to yearn after, cherish: Papago da?a; Tibatulabal ya:?- ~ ?aya,

(130) *po?i~o to be lying down: Papago wdé?0, woéri-wia; Tarahumara
bo?i-, bu?wi; Yaqui v6ro-.

(131) *ko?a to eat: Papago k6?4, ka?a; Tarahumara ko ?wA.

(132) *so?i thorn: Papago hé?i; Tarahumara so?wi.

(133) *tu?-i flour: Papago ¢G?1; Tiibatulabal turi--l

(134) *mo?o head: Papago m6?6; Huichol mu?d; Cora mu?d; Tarahumara
mo ?6.

(135) *kva,na smelly: Papago bin coyote; Southern Paiute kvand-; Comanche
kvinaa-.

(136) *ka no, not: Hopi qga; Tiibatulabal ha-; Southern Paiute ga, gda-¢;
Luisefio qa(y); Yaqui kad.

(137) *ku fire, firewood: Papago kiu-; Hopi ké:-, ké-ho; Tarahumara ki;
Tiibatulabal ku-t; Southern Paiute ku-; Comanche ku-; Mono kuh-.

(138) *ha(ki) who: Hopi hdki; Zacapoaxtla a'k(oni), a'ki'(n); Nahuatl a-ki;
Tiibatulabal ?agi; Comanche hdk(ari); Luisefio hax; Yaqui ha(vve).

(139) *?asi to bathe: Hopi ?4-si; Tibatulabal ?a$- ~ ?a?ad; Luisefio a§ ~ a‘8.

(140) *su’u mother’s mother, grandmother: Papago hi?u(l); Hopi ?i-so?o.

(141) *kali house: Hopi ?i-qéni; Tarahumara kari; Zacapoaxtla kali; Nahuatl
kal-li; Tiibatulabal hani--1; Southern Paiute qdni; Comanche kéhni; Yaqui kéri.

(142) *wogko pine: Hopi 16q6; Huichol hukd; Cora hukd; Tarahumara oké;
Zacapoaxtla oko-t; Pochutla oko-t; Tiibatulabal woho(*bo-1); Southern Paiute
uxt-mp; Comanche wékoo-vI; Mono wohgo.

(143) *piuti to arrive: Hopi piti; Tibatulabal pil-; Southern Paiute pici-;
Comanche piti-.

(144) *tuski~a night: Papago ¢icka-gid; Hopi t6-ki; Huichol tikd--; Tiiba-
tulabal tu-gi-t; Southern Paiute tux¥i-n; Comanche tidka(ni); Mono toga;
Luisefio tug-vo, tuk-va; Yaqui tuka-.

(145) *taka man: Hopi td-qa; Zacapoaxtla ta'ka-t ~ ta-ga-t; Pochutla teke-t;
Nahuatl xa-ka-A; Luiseiio a.ta.:x-a.m.

(146) *ti,pu flea: Papago &#ip(s); Fluichol tept; Cora tepi; Tarahumara ripu(cf).




144 COMPARATIVE GRAMMAR OF UTO-AZTECAN: I (PHONOLOGY)

(147) *sala sticky, gum: Papago hdd-; Hopi sd'na; Zacapoaxtla sasal-ti'k;
Tiibatulabal %a'n(o-t), sa'na‘-dan; Southern Paiute sand-pi; Comanche séna-
hpl; Luisefio $a'na-t.
(148) *cikuri ~ cikori cireular: Papago sikol-k; Huichol cikiri.
(149) *poka stomach: Papago wéok; Huichol hu'ka.
(150) *tahi fire: Papago tdi; Huichol tai; Tarahumara rahi-na ¢ burns;
Nahuatl Ai-X; Yaqui tahi.
(151) *pa- root: Hopi né-; Huichol nand; Tarahumara na(w4); Zacapoaxtla
na'(lwa-t); Yaqui nad(wa).
(152) *pola ~ (no)nowa~i to return, bend, coil: Papago néd, néonogi; Hopi
pola; Huichol -nua ~ -nu'nuwa; Tarahumara nor(ira).
(153) *kuup(i) to close—especially in reference to the eyes, and hence, to sleep:
Papago kiup; Huichol kipi-; Tarahumara kupi; Luisefio kup.
(154) *kusta neck: Tarahumara kutéd; Tibatulabal kula'-n; Southern Paiute
kurd-v; Mono kuhtu; Yaqui kutd(naa).
(155) *tona-la to shine, sun: Papago ténal-ig, ténad; Hopi ton-va; Zacapoaxtla
to-nal; Pochutla tunel; Nahuatl to-nal.
(156) *ta.pa to kick: Tibatulabal ?ardar; Southern Paiute tana-.
(157) *saki to parch, as corn; parched corn: Papago hdaki; Huichol Saki;
Tarahumara sak{; Tibatulabal Pasag- ~ Sa-k.
(1568) *miya moon: Hopi mf'ya-wi; Tiibatulabal mi'ya-1; Southern Paiute
mid-¢; Comanche méa; Mono ta-mi?a; Luisefio mo-y-la.
(159) *kiyma fo come: Tiibatulabal kim- ~ ?i*gim; Comanche kima-; Mono
kihma,
(160) *nispa snow: Hopi niva; Tiibatulabal niba(?-) ~ ?iniba(?); Southern
Paiute nivi-v; Mono nipa.
(161) *wili {o stand: Hopi wini; Tarahumara wiri; Tiibatulabal win ~ iwini;
Southern Paiute wini-; Comanche wini-; Mono winih.
(162) *wa,?i~i to roast: Papago gi?i, gigi; Tiubatulabal wa'? ~ ?a'wa;
Southern Paiute wai-; Luuisefio wa'?i-§, wa’ya ~ wa'?aw.
(163) *tiyka to eat: Tiibatulabal tik ~ ?itik; Southern Paiute tiqi-; Comanche
tihka-; Mono tihka.
(164) *ci- point: Papago sii-; Southern Paiute ci-; Comanche ci-; Mono cih-.
(165) *to,mo winter: Hopi t6mé?6; Tarahumara romé; Southern Paiute témo;
Comanche t6mO- ~ témo-.
(166) *sosno lung: Papago hén body; Tarahumara sono-rd: Southern Paiute
sui-vi; Mono sono.

(167) *touno hdll, rise in ground: Papago toon-k; Southern Paiute tuni(ki-&i).

(168) *yi,?i to swallow: Huichol, Cora -ye?e; Southern Paiute yi?i-ki-; Co-
manche yi?(wi-), yi(wi-); Mono yi(hk"i).

(169) *ti.pa mortar: Papago &ippa, &éip-id-akud; Luisefio to-pa-l.

(170) *kacku father’s mother, grandmother: Papago kdak; Southern Paiute
kaxt-; Comanche kiku(?).

(171) *nimi- to walk around, live: Zacapoaxtla nemi-; Comanche nfmi-.
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$3'50 . .
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$4.00

V. V. Bunak, Y. Y. Roginskij, G. F. Debets, M. G. Levin and N. N.
Ceboksarov, Contemporary Raciology and Racism, translated by Earl W.
Count (x + 146 pp., 1961) $3.50

Edward W. Najam, Ed., Materials and Techniques for the Language
Laboratory (i-x + 217 pp. 1962) $2.50
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(168 pp., 1948) $2.00
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Historical Origins of the Medicine Rite (78 pp., 1950) $2.00

. Harold E. Driver and S. H. Riesenberg, Hoof Rattles and Girls’ Puberty

Rites in North and South America (33 pp., 1950); and Hilda J. Curry,
Negative Painted Pottery of Angel Mounds Site and its Distribution in
the New World (57 pp., 1950) $1.00

. L. 8. Freeland, Language of Sierra Miwok (205 pp., 1951) $3.00
. Claude Levi-Strauss, Roman Jakobson, C. F. Voegelin and Thomas A.

Sebeok, Results of the Conference of Anthropologists and Linguists (86
PP-» 1953) $1.00

Charles F. Hockett, A Manual of Phonology (246 pp., 1955) $3.50
Charles F. Voegelin and Florence M. Voegelin, Hopi Domains: A Lexical
Approach to the Problem of Selection (82 pp., 1957) $2.00

Sarah C. Gudschinsky, Proto-Popotecan: A Comparative Study of Popolo-
can and Mixtecan (118 pp., 1959) $2.00

George William Grace, The Position of the Polynesian Languages Within
the Austronesian Language Family (77 pp. + Map, 1959) $2.00
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