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A REVISED APPROACH TO SOUTHERN PAIUTE PHONOLOGYl

John E. McLaughlin
University of Kansas

Fifty years after Edward Sapir published his classic "La
Réalité psychologique des phonémes"”, the one enduring feature of
Southern Paiute phonology is that it is still a problem despite the
efforts of numerous linguists who have attempted to unravel the
knot. Rather than discuss every contribution to a phonological
description of Southern Paiute, I will limit myself to the three
principle contributors, that is, the three works most consistently
quoted and used in further analysis--Sapir's (1930) Southern Paiute,
A Shoshonean Language; Harms' (1966) "Stress, Voice, and Length in
Southern Paiute"; and Chomsky and Halle's (1968:344-9) The Sound
Pattern of English., Each of the modern descriptions has made
certain claims and proposals about and for the generative treatment
of Southern Paiute phonology, but each has failed to capture the
full nature of the problem, and, in some cases, serious errors have
been made in utilizing the data.

Sapir's Description

Sapir's description (1930:6-70) of Southern Paiute phonetics
and phonology is easily one of the most thorough and
well-exemplified descriptions of any North American language;
indeed, it is one of the best phonetic descriptions available for
any language. Sapir describes the consonantal processes on pages 62
to 70. He states (62):

A word must begin with either a vowel . . . or one of the
following nine consonants: p, t, g, gw, ¢, s, m, n, '.
When these consonants, by the processes of derivation and
composition, take up a medial position and are immediately
preceded by a vowel, voiced or unvoiced, they assume . . .
one of three distinct forms.

He then provides the following table of the consonantal
variations (62):
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Initial Spirantized Geminated Nasalized

p- == -pp- ~mp-
t- -r- -tt- -nt-
q- -g- -qq- -nq-
qw- -gw- -qqw- -nqw-
c- -c~-, -nc- -cc- -nc-
s- -ss-

m- -nw- -mm- ( =~mm-)
n- -nn- (-nn-)

Table 1. The consonantal variations

This chart illustrates what happens to a morpheme-initial
consonant when it is preceded by another morpheme. Which change
affects the consonant is determined by the preceding morpheme.
Sapir states (63):

. « . the deciding factor is the nature of the preceding
stem or suffix, which . . . must be credited, as part of
its inner form, with an inherent spirantizing, geminating,
or nasalizing power . . . Thus, for purposes of derivation
and composition one needs to know always whether a given
stem or suffix is one that spirantizes, geminates, or
nasalizes.

Thus, a morpheme-initial g- will appear as -g- after a
spirantizing stem, e.g., anga-ga 'to be red' (anga 'red'; -ga
'stative'); as -gg- after a geminating stem, gqucca-gga 'to be gray'
(qucca 'gray', -ga 'stative); and as -ng- after a nasalizing stem,

pat-nga 'to be smooth' (pa% 'smooth', -ga 'stative'). Sapir
indicated the "inner form" of a stem or affix by writing -S
(spirantizing), -G (geminating), or -N (nasalizing). The stems just
cited would therefore be written anga-S 'red', gqucca-G 'gray', and
paf-N 'smooth'., Despite the changes which the initial consonant of

-ga undergoes, the suffix itself is consistently spirantizing, as in
the participial forms of each of the above forms--angaga-ri- 'being
red', quccagga-ri- 'being gray', and painga-ri- 'being smooth'. The
stative suffix is therefore -ga-S. The participial suffix -ti-N
also undergoes the regular consonantal processes after geminating
and nasalizing stems, for example, -‘ai-tti#- 'not having' and
nuggwi-nti- 'streaming'.

While -ga-S 'stative' and -ti-N 'participial' both show the
expected and regular consonantal changes in their initial
consonants, many suffixes are only found with a single type of
initial consonant which is invariant no matter what type of stem it
is attached to. These invariant consonants can be either
spirantized, geminated, or nasalized. For example, the suffix



-vaa-N 'future' nearly always occurs with a spirantized initial
consonant (the variant -mpaa-N generally occurs after a stem which
contains a nasal rather than one that is nasalizing, although it is
not always clearcut), thus we find quggwi-vaa- 'will shoot' from
quggwi-G 'shoot' (compare ta-gquggwi-ggari- 'shoot with the foot
(kick) while sitting' with the secondary verb -gari-S 'while
sitting'), and yai-vaa- 'will hunt' from yai-N 'hunt' (compare
yai-ngw'ai- 'go hunting' with the suffix -qw'ai-S 'go while -ing');
the suffix -ggw'ai-S 'go while -ing' always occurs with a geminated
initial consonant (this is a variant of -gw'ai-S 'go while -ing'
which does have a variable consonant), thus we find payt-ggqw'ai- 'go
back' from pay#-S 'return (sg)' (compare payi-rt 'one who goes home’
with the participial suffix -t£-N), and pagi-ggw'ai- 'walk off' from
pagi-N (compare gaa-ppagi-pki- 'comes singing towards' with the
suffix -gi-S 'come while -ing'):; the suffix -nqi-G 'benefactive’
always occurs with an initial prenasalized stop, as in gaa-ng%-
'sing for' from gaa-S 'sing' (compare gaa-r%- 'singing' with the
participial suffix -t#-N), and sa'a-ngi- 'make mush for' from sa'a-G
'boil' (compare na-ssa'a-ggani 'sweat house' with the noun ganni-S
'house’).

With the possibility of two types of initial consonant--the
variable and the invariable--it is important to keep the forms
distinct in the lexicon. Sapir did this by writing the invariant
forms with the initial consonant which always occurred. The
variable forms he wrote by indicating all three possibilities, for
example, -ga, -gqga, -nga ‘stative'. On page 63, however, he uses
the term "schematic form"™ and writes this suffix as -ga-S. This is
the same as his "maximally correct” forms of 1933 (1949:50). If we
drop the listing of all the variants, and write the "schematic
form", there are four possibilities for the initial consonant of a
morpheme. These four possibilities are (illustrated with the uvular
stop series) g, g, gqq, and nq, the first being the variable
consonant and the remaining ones being the invariant consonants.

From the discussion in Sapir (1930), it is apparent that
Sapir treated these processes as lexical rather than phonological,
that is, the consonantal variations were due either to the type of
stem to which a morpheme was attached or to an invariable initial
consonant. Whenever a stem's "inner form" contradicted the initial
consonant of the suffix, the suffix form took precedence. In the
case of the variable suffixes, the variant appropriate to the stem
was attached without regard to specific phonological rules.
However, Sapir also states (45) that there are "only twelve, at most
thirteen, primary [underlying, non-derived] consonants: p: t; g;
gw; 8; €; m; n; n; w; y: '; possibly alsc initial h-". He also
states (45-6) that:
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The unaspirated stops and affricates occur as such only
initially before a voiced vowel and medially after an
unvoiced vowel . . .; otherwise they are either
'nasalized' . . . or 'geminated'.

Concerning spirantization, he writes (46) that "all spirants
(except s; w; y; h) are developed from stopped consonants”.

From this discussion, it seems that Sapir considered the
consonantal processes to be not just lexical rules, but also
phonological rules and that he considered the voiceless stop series
to underly the spirantized, geminated, and nasalized series. He
does not, however, actively pursue the implications of these claims
in his "phonemic"™ forms, although the only series that could be
represented differently is the spirantized series. Throughout the
grammar and lexicon, medial spirants are consistently written as
underlying. McCawley (1967:110) discusses Sapir's "phonologic"®
representations, and states "if a morpheme always possesses a medial
glottal stop, Sapir will write that segment in his phonologic
representations even if there is a phonologic rule of the language
which would insert it anyway”. The medial, ungeminated, unnasalized
stops of Southern Paiute are always spirantized, therefore, Sapir
always writes spirants and not stops in morpheme internal positions.
He does recognize, however, the underlying nature of the stop, hence
his "schematic form" (63) is -ga-S 'stative' even though this
morpheme never surfaces with an initial ungeminated g. McCawley
also states (110) that "Sapir would . . . treat one single
phenomenon as two if its effects were manifested both in the
alternations of some morphemes and in the constant shapes of
others"”. Thus, for Sapir, spirantization was both a lexical rule
and a phonological rule, although, in 1930, he considered the
phonological aspect of this rule to be a diachreonic rather than a
synchronic process (63-64).

The discussion of stress and vocalic devoicing revolves
around the question and definition of moras. Sapir (38) states
that:

Of greater phonologic importance than the division of a
word into syllables is that into units of length, moras.
Every organic [underlying, non-derived] short vowel . . .
counts for one mora; every long vowel or diphthong . . .
for two.

Stress placement in Southern Paiute is mora-counting, not
syllable-counting. Sapir (39) called the stress placement rule the
"law of alternating stresses" whereby "all odd moras are 'weak' or
relatively unstressed, all even moras are 'strong' or relatively



stressed". Primary stress nearly always falls on the second mora,
except in bisyllabic words which have primary stress on the first
mora and words which begin with one of a few prefixes which have
primary stress always associated with them, for example, gan{nI 'my
house', with stress on the second mora, gdnI 'house', a bisyllabic
word with stress on the first mora, and é—'ivi— 'drink in vain', and
£-ppinni- 'look in vain', with stress on the prefix £-G 'in vain'.
The law of alternating stresses would therefore assign stress to the
form taggiu-ggi-ng*+-pptgai-agga-'m#% 'they hit it so that it broke
into pieces' to vield taqqfuqdlgqipp}gaiaqqa'mi. Primary stress is
on the usual second mora.

All final moras are devoiced in Southern Paiute and while
this devoicing varies as to degree (Sapir 1930:27-33), I will treat
it here as fairly regqgular in retaining the quality of the final
vowel. This is a rather straightforward rule, and would seemingly
require little comment, but for two considerations. First, Sapir
explicitly states that non-final vocalic devoicing is bled by this
rule (39) when he states that non-final deveoicing affects all weak
moras before a geminated stop or sibilant except "the next to the
last mora, which is always preserved intact (owing to the unvoicing
of the following mora)". Final vowel devoicing must therefore
precede non-final devoicing in a derivation. Second, while Sapir
makes no mention of the relative ordering of final vowel devoicing
and the law of alternating stresses, I have ordered these as stress
placement first and final deveoicing second. Applying Sapir's rule
formulations in either order can assign strong mora status to a
final vowel, therefore, a word-final voiceless vowel could have
relative stress. A slight modification to his law of alternating
stresses would state that final vowels are always weak moras or a
modification to the final vowel devoicing rule would state that
final vowels lose their relative stress. Sapir would most likely
have opted for the former modification as this leads to the simplest
derivation with no false steps (viz., assigning stress to a syllable
and then taking it away with a later rule).

Once stress is known, non-final vocalic devecicing can be
described. While Sapir does not deal with ordered rules per se,
such a notion seems implicit in his discussion. He explicitly
states (39), following his description of the law of alternating
stresses, that "we may now state the full law of non-final
unvoicing". 1Indeed, his vocalic devoicing rule makes use of the
'weak' moras which he has defined by the stress rule above, thus,
the law of alternating stresses affects non-final devoicing. His
rule states (39):

Aside from the next to the last mora, which is always
preserved intact (owing to the unvoicing of the following
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mora), every weak mora standing before a geminated stop
(pp: tt: cc; gg; ggw) or sibilant (ss; postvocalic
sibilants are always to be understood as geminated) loses
its voice. A diphthong or long vowel can be partly
unvoiced only when its second mora is weak . . .

This rule would then devoice the vowels in
e . . s .
taqqluqqlgq§p§29alaqqa'mi 'they hit it so that it broke into pieces'

to yield the near-surface form tAqqugqigg}pp}galnqu'mi. In his
statement of the distribution of unaspirated stops (45), Sapir says
that "the unaspirated stops occur as such only initially before a
voiced vowel and medially after an unvoiced vowel". However, the
rule of vocalic devoicing applies only to vowels before geminated
stops. This is a rather clear case of Sapir's implied ordering as
he states (46) that the unaspirated stops following voiceless vowels
are geminated in origin. Sapir has thus implicitly ordered four

rules: (1) the law of alternating stresses; (2) final vowel
devoicing; (3) non-final vowel devoicing; and (4) degemination of
stops after a voiceless vowel. The surface form of

tAqqiUqqipgEppigalAqqa'm¥ is therefore tAqiUgingfpigalaAqd’'mE.

One final aspect of the devoicing of moras is the deveicing
of voiced non-vowels in front of a voiceless vowel. Sapir (45)
simply states that:

. . . most of the voiceless spirants . . .; the voiceless
or partly voiceless nasals . . .; and the voiceless rolled
R are all developed from the corresponding unaspirated or
voiced forms . . . in connection with the unvoicing of
moras.

The nasals do not seem to consistently devoice and n is
never found voiceless in Sapir's data, but the spirants and glides
devoice regularly. For example, tfva 'pine nut' becomes t£fA, and
piggégwittia 'Sore Buttocks (acc.)' becomes pIgaxwIt}A.

In 1933, Ssapir (1949:51) revised his treatment of
intervocalic spirantization and, in a now (in)famous chart, showed
both surface and underlying forms for a number of possible word
shapes. The spirantized consonants were, naturally, treated as
underlying simple stops, a marked departure from his 1930 treatment
which treated spirantization as a lexical rule rather than a
phonological rule. Sapir's "words"” were composed of nonsense
syllables, but Cairns (1978:215) has revised Sapir's chart to
include real words of the specified shapes. The addition of the
intervocalic spirantization rule to the previously described rules
and the use of Cairns' list of words provides us with the following
derivations:



[Abbreviations for rules are: SPI, SPIrantization; LAS, Law of
Alternating Stress; FDV, Final vowel DeVoicing; DVO, vowel
DeVOicing; DGM, DeGeMination; and SDV, Sonorant DeVoicing]

/tipa/ /tipaa/ /qaipa/ /qgaipaa/ /puqgwi/ /puqqwia/

SPI tiva tivaa gaiva gaivaa . -
LAS tfva tivda qafva qgaivaa plgqwi puggwia
FDV  tfva tEvaR qa{va qaivan plqqwl puggwia
DVO  --- - s i B pUqqw{A
DGM  --- s . S . pUqw{A
spv  tffa e qaffa S plqgWI -

[t£fa] [tivdA] [qaffA] [qaivaA] [pdgaWI] [pUqwia]

[Glosses are: 'pine nut', 'pine nut (accusative)', 'mountain’',
'mountain (accusative)', 'bladder', 'bladder (accusative)']

/patppi/ /patppia/ /nipapi/ /nipapia/ /naqaay%/

SPI === - ntvavi nivavia nagaays
LAS pafppi pa{ppia niévdvi nivdvia nagéay#
FDV pafppl paﬁppiA nivavI nivAviA nagéayi
DvVO m—— - —_—— - L aberhod
DGM == et L == =_—
SpV  --- —— nivafT -— nagiaY¥

[paippI] [pafppiA] [nividfI] [nivdviA] [naghaYE]

[Glosses are: ‘blood', 'blood {accusative)', 'snow', 'snow
(accusative)', 'puts on']

/qapaagai/ /mupippi/ /mupippia/ /simitaqga/ /stmtaggai/

SPI gavaagai muvippi muvippia == m——
LAS qavéagai muvippi muvippia simfaqqa simfaqgai
FDV  qavéagal muvippl muvippiA simfaqqh sémfaqqgal
DVO  -—- - - -—- simfAqqal
DGM  --- -—-- -—- -— simfAqaT
sDv —-——= - - ——— b
[qavéagBIl [muv{ppI] [muv{ppiA] [simfaqqA] [sémfAqaT]
[Glosses are: 'is a horse', 'nose', 'nose (accusative)', 'let it

go', 'let ... go'l]
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/tissapi/ /tissapta/ /mussuipi/ /mussuipia/

SPI tissavs tissavta mussuivi mussuivia
LAS tissdvi tissdvia mussdivi muss(ivia
FDV  téssdvE tissdvid mussivI mussfivia
DVO  tEssdvE tEsslvia mUssflivI mUssdivia
DGM  t¥sdvE t¥sdvia mUsfivI mUsdivla
SDV  tEsdf: -— MUsUifT MUsdiviA

[t¥s&fF] [t¥shvih] [MUstifI] [MUs{iivia]

[Glosses are: 'rope', 'rope (accusative)', 'mustache', 'mustache
p
{accusative)']

/muttaqqa/ /muttaqqaa/ /apptiqqu/ /paccaiqqgai/
SPI -— -——
LAS muttgﬁqa muttaqqaa appfquu pacciqual
FDV  muttdqqh muttégqaA appfiqqU paccdigqal
DVO mUttSqqA mUttéqqu Appﬁiqqu pAccéIqqéI

DGM  mUt&qgA mUt&qqah apfiqqu pAc{IqaT
SDV  MUt&qqA Mutéqqah -— -—
(MUtéqqa]  [MUtéqgarA]  [Apfiqqu] [pAcTIqATI]
[Glosses are: 'forehead', 'forehead (accusative)', 'fall asleep'
'hang']

/piggagwittta/ /pattaqgittui/
SPI piggagwittta m—
LAS pquégwlttta pattaqq1ttui
FDV  piqqégwitt}a pattiqqittdI
DVO pIqqégwItt}a pAttéqqIttul

DGM  pIq&gwIt3A pAtéqqItiI
SDV  pIQ&XWItXA -—
v

[PIQAXWIt3A] [pAtAqqItiI]

[Glosses are: 'Sore Buttocks ({accusative)', 'cause to burst')]

While these rules and derivations work well for the vast majority of
data, there is one specific instance in which Sapir’'s rule as stated
will not derive the correct form. His law of alternating stresses
as stated does not take into account the prefixes which are always
stressed on the first mora. These prefixes disrupt the normal
stress pattern by assigning strong syllables on odd moras rather
than even moras. Sapir (42) tries to explain these on historical
grounds, but is only partially successful. He is finally forced to
mark initial stress in the lexicon on the two that cannot be
explained——{-G 'in vain', and tfra -8 'desert, open expanse, bare'.

The effects of these on mora- counting can be seen in the forms
ttRAs}n av1qa1vaant§ 'destined to be a desert dog, coyote' (from
tfra-ssénna’ avi-gai-vaa-nt%), where the second mora is voiceless




before a geminate consonant; and t{}aﬁquiv}nI 'my unfeathered
arrow' (from tfra-ugqgwi-vi-ni), where the third mora is strong and
is not devoiced before the geminate consonant.

Harms' Analysis

Harms (1966) did a great deal of reanalysis of Sapir's data
and made several rather startling claims. Most of his conclusions,
however, are based not on derivational or naturalness
considerations, but on feature economy in the rules and lexicon.
Rather than discuss all of Harms' rules, I will confine the
following comments to those rules which deal with the questions of
the consonantal variations, stress, and voiceless vowels and will
deal with his rules in the order in which he gives them.

In discussing long and short segments, Harms analyzes long
vowels as underlying geminate clusters of short vowels, and long
intervocalic nasals as underlyingly short, to be lengthened by rule.
These two solutions are fairly straightforward, but his discussion
of geminate stops is where the analysis begins counting features.
As can be seen from Sapir's description, voiceless vowels, stress,
and geminate obstruents are quite interrelated. Sapir's solution
uses stress and gemination to predict voiceless vowels (with
subsequent degemination following a voiceless vowel). Harms'
solution, on the other hand, uses stress and voiceless vowels to
predict gemination. On the basis of number of features used in the
rules and lexicon, Harms sets up voiceless vowels as underlying and
all stop consonants as short and voiceless. This seems to be a
highly unnatural solution and has generated a large amount of
criticism both from specialists in the Numic languages and from
theoreticians. Iannucci (1973:80-81), for example, writes:

One can not consider economy of description out of the
context of other theoretical principles, especially that
of the theory of 'markedness' . . . the existence of an
underlying voiced/voiceless distinction for vowels
[is]--at best--highly marked and thus quite damaging with
respect to the economy of the system . . . This
consideration of 'naturalness' in phonology leads us to
view Harms' analysis as something of an exercise in
'hocus-pocus' linguistics.

Kelly (1978:95-96) goes further:

. « . Greenberf [sic] (1969) has shown that voiceless
vowels are predictable in all languages, a fact which
makes Harms's solution look highly unnatural, and no
amount of feature saving can outweigh this unnaturalness.
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This approach, which achieves economy but misses
generalizations, ignores the original motivation for the
simplicity metric . . .

The bulk of criticism of Harms' analysis has dealt with his
setting up underlying voiceless vowels; however, the first rule
which deals with the problems in this paper (2b) is equally
unnatural. Harms, in describing the output of:

Rule 2b
fcns] --> [+stress]
+voc

simply says (231) "all vowels receive stress” without further
discussion. The long arguments describing the rationale behind
underlying voiceless vowels and the brevity of this statement have
probably equally contributed to the lack of attention which this
rule has received, but it is no less unnatural than underlying
voiceless vowels. In addition to the unnaturalness of stressing all
vowels, this rule also stresses the VOICELESS vowels.

Rule 5 is fairly straightforward:

Rule 5
-voice
[ ] ’ [-stres;] / ——— 7
This rule devoices word final vowels and unstresses them.

Rule 6 then removes stress from odd syllables unless they
are penultimate:

Rule 6

-cns

-cns -cns -cns 2 2
-=> [-str C B4 +voc
[+vo;} [ ess] / +voc C +voc 0O — 0
+stress
-stress +stress

Rules 2b, 5, and 6 would "assign” stress by adding it to all vowels,
deleting it word-finally, then deleting it on all odd
non-penultimate vowels. This method of assigning stress to a word
suffers not only from the sheer weight of being non-intuitive, but
also from involving a rather complex false step in the derivation.
Harms' rules may use features more economically, but his derivations



are far more complex. Sapir's one step law of alternating stresses
has become three steps in Harms' solution. In addition, Harms'
solution cannot account for invarying first syllable stress on éFG
'in vain' and tfra-S 'desert, bare’.

Harms Rule 7 geminates consonants after a stressed voiceless

vowel :

Rule 7
-Ccns

] IR TR AN bes oo
+stress

Once again, the question of naturalness raises its head and
asks why gemination is triggered only by a stressed voiceless vowel
and not by a stressed voiced vowel also. Indeed, the voiceless
vowels, in general, are merely abstract markers to indicate that the
following consonant is geminated if it follows stress. Over half of
the underlying veoiceless vowels are voiced at some point in the
derivation. This use of voicelessness as an abstract feature can be
illustrated in the derivation of Agfssa'BEEI 'sunflower mush'. The
verb /sa'BA/ 'boil' (Sapir's sa'a-G) is first nominalized with the
passive participle suffix /-pi/ (Sapir's -ppi-; as discussed below,
this invariably geminated consonant cannot be represented in Harms'
system, but here, it is affixed to a geminating stem and the problem
is not apparent), yielding /sa'Api/ 'mush (what is boiled)'. The
noun /Ag#n/ 'sunflower seeds' (Sapir's aqgg#-N) is then compounded
with /sa'Api/ to yield /Aginsa'Api/ 'sunflower mush'. A
modification to Harms' nasal deletion rule will then delete the
nasal before the s so the form /Agisa'Api/ will go through the
rules, but the incorrect *[Agisa’appI] will be generated. Harms has
no rule for geminating a fricative other than Rule 7 despite the
fact that Sapir specifically states (1930:39) that "postvocalic
sibilants are always to be understood as geminated". Harms' rules
will take care of geminated ss by always having it preceded by a
voiceless vowel. Thus, in order to correctly derive Agéssa'apgl by
Harms' rules, we must have /Aq¥n/ as the underlying form of
'sunflower seeds'. The voiceless ¥ will NEVER surface as such
(except in final position), serving only to geminate a following s
after the final nasal has been deleted. Compare, for example, the
surface forms 5gg§ 'sunflower seeds', and Ag(mgi 'sunflower plant'.
Not only aggq#-N, but every other one of Sapir's nasalizing stems
would have to end in a voiceless vowel in Harms' forms in order to
account for the behavior of s in a following morpheme; for example,
NisfmmiA 'to let a person go' (from Sapir's né-N 'person' and

stmmita-G 'to let go'; Harms' /n¥n=sim%k/), and ovissariicI 'wooden



dog' (from ovi-N 'wood' and sarii-ci 'dog (absolutive)'; Harms'
/opIn=satii=ci/).

Rule 8 spirantizes {(and voices) the stops after a voiced

vowel :
Rule 8
+cns -cns
+cnt
-voc - [+voice] / +voc
-strid +voice
Rule 9 voices stressed vowels:
Rule 9
-cns
+voc -=> [+voice]
+stress
Rule 11 voices vowels before a voiced segment:
Rule 11
-cns
-3 +voice +voice
Evoc] [ 1/ [+voice]

As can be seen, Harms' rules may be simple, but where Sapir
needed only one rule for non-final devoicing, Harms has two separate
rules for vocalic voicing. These two rules cannot be collapsed and
clearly illustrate a more complex derivation than Sapir's rules
yield.

Rule 12 devoices consonants before a voiceless vowel:

Rule 12
-cns
[+cns] --> [-voice] / +voc
-voice

According to Harms' approach, some of the forms used to
illustrate Sapir's rules above would have the derivations found
below.



/tipa/ /tipaa/ /qaipa/ /gqaipaa/ /pUgwi/ /pUgwia/
2b tip& t{ph4 qé1ip4 qf1{pés plqw{ plqwid

5 tfpa tip4a qé{pa qéd{péa pUgwI plawia
6 == tipiﬁ qa{pA qafpéA =FE pUquA
7 e - - -— pUggwI ot
8 tdva t+vda qa{va qafvéh - -
9 et —_— - -—— pﬂquI -——
12 tffa - ga{fa - plagWwi  -—-
[t££A] [tivdAa] [qaffa] *[qafvda] [plqgaWI] [puqwia]
[Glosses are: 'pine nut', 'pine nut (accusative)', 'mountain’',

'mountain (accusative)', 'bladder', 'bladder (accusative)']

/pa¥pi/ /paipia/ /naqaayi/ /muplIpi/ /mupIpla/
2b péfpfl péfpf£ naqddyf mépfpf
mupfpfA

5 phfpl pdfpia ndqddy* mépfpI

6 papr pagpfA naqééyi muppr mup

7 paippI pafpp A —— mupfppI mup pfA

8 - —— nagégyi muvfppI muvfip A

9 paéppl pa{bpfA =— muvfppl muvfppfa

12 -—— —-——— nagééYi - -
[pa{ppI]*[pafppfh]*[nagééYi] [muv{ppI]*[muv{ppfA]

[Glosses are: 'bloed', 'blood (accusative)', 'puts on', 'nose',

'nose (accusative)']

/mUtAga/ /mUtAqaa/
2b mUt q£ mUt qag
nfthqa  mOthqda
mUtﬁqA mUtﬂqu
mUtﬁqqA mUt qqu
mUtquA mutéqqgh
2 MUtfqqr  MUthqqda
[MUt§qqA ) * [MUt4qqéA]

=W w3

[Glosses are: ‘'forehead', 'forehead (accusative)']

Examining the derivations reveals several serious problems
with Harms' analysis. First, the starred forms reveal a serious
weakness of his rules assigning stress to all vowels and then
deleting it with the two rules which he has postulated. There is no
rule to delete penultimate stress on an odd-numbered mora. It might
seem to be possible to add a rule deleting specifically penultimate
stress after another stressed vowel, but it must be ordered after
Rule 7 has geminated the following consonant and Rule 9 has voiced
it (in the case of the voiceless vowels). This rule would be rather
unnatural as it would be separated from the other stress rules. 1In
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deriving Agfiggu 'to fall asleep' from Harms' underlying /AptIqu/
illustrates this misplaced stress rule:

/Apilqu/ --> (2b) Apffqd --> (5) Apéiqu --> (6) apéfqu -->
(7) apffqqu --> (9) ApfigqU --> (new rule) ApfiqqUu -->
[ApfiqqU]

Second, the derivations are full of false steps,
specifically with regards to stress. The majority of vowels
stressed by Rule 2b are unstressed later in the derivation. For
example, out of five vowels stressed by 2b in /pIqagwltta/ 'Sore
Buttocks (acc)', only two retain their stress in the final form
[pIgéxWItia].

Finally, the derivations are much longer than Sapir's and
more convoluted. For example, in Sapir's solution, the derivation
of [simfaqqA] 'let it go (preterite)' requires only two steps while
Harms' derivation requires five steps. It is clear that Harms'
attempt to save features in the rules and lexicon fails if the total
number of steps in a derivation is increased. In only eight of
twenty-six derivations illustrated for Sapir's rules is Harms'
derivation simpler then Sapir's, and in each of these, Sapir's
derivation is only one step longer. Each of Sapir's longer
derivations is shortened in Harms' derivation by assuming underlying
voiceless vowels. This is not a significant savings.

One feature of Harms' reanalysis has, however, been widely
accepted and has formed the basis of many subsequent discussions of
not only Southern Paiute, but of other Numic languages as well.
Sapir had discussed the consonantal variations in lexical terms,
that is, the initial consonant of the variable suffixes was
determined by the "inner form" of the preceding morpheme. During
word formation, prior to any phonological rules, one of the three
possible shapes of the morpheme was matched to the stem. Harms
reanalyzed this not in lexical terms, but in phonclogical terms,
that is, the initial consonant of a morpheme was invariable in
underlying form, but was changed by regular phonological rules.
Instead of stems having an "inner form"™, Harms analyzed spirantizing
stems as ending in a voiced vowel subject to Rule 8 which
spirantizes the following consonant; geminating stems were analyzed
as ending in a voiceless vowel which (by the numerous rules of
stressing, destressing, voicing, and lengthening) geminates the
following consonant; and nasalizing stems were analyzed as ending in
a nasal which was lost word-finally and before vowels and resonants,
but was assimilated to the place of articulation of a following
stop. Rules 4b and 17 describe the nasal deletion and assimilation:



Rule 4b
+cns = [+voc]
+voc -=> null /
+nas #
Rule 17
i +cns
[+nas] —-—> o rE] / o cmp
gg ﬁgrv

It should be noted that Harms' nasal deletion rule (4b), as
formulated, does not work, because it does not include s in the
conditioning environment. As formulated, Rule 4b would derive from
/Aqin/ 'sunflower seeds' (Sapir's aggqi-N, compare Agfﬁgi 'sunflower
plant') and /sa'Api/ 'mush' (Sapir's sa'appi) the incorrect
*Agtnsa'appl 'sunflower mush'. The correct form does not include
the nasal--Agfss'EQE . Thus, what to Sapir was a lexical feature of
the preceding stem, is to Harms a phonological feature. This was
Harms' contribution to Southern Paiute phonology. Historically,
there is evidence supporting the analysis of spirantizing stems
ending in a vowel and nasalizing stems ending in an underlying nasal
(see I. Miller 1982), but Harms' analysis of underlying voiceless
vowels makes his solution for geminating stems counter-intuitive.

While Harms' solution for spirantizing and nasalizing stems
seems to be a good one, there is one inherent flaw in treating
consonantal variation strictly phonologically. The morphemes which
begin with an invariant consonant are a serious problem in Harms'
solution. Morphemes which always begin with a nasal pose no
problem--the nasal is added to a vowel final stem, a voiceless vowel
will voice in front of a voiced consonant (Rule 11), and,
presumably, another rule will shorten a three consonant cluster
(nasal, nasal, stop) by deleting the first nasal. The other two
types of invariant morpheme, however, will not operate correctly
under Harms' rules when affixed to a stem of a different type--that
is, a spirant initial morpheme on either geminating or nasalizing
stems, or a geminate initial morpheme on either spirantizing or
nasalizing stems. The following derivations illustrate the problem.
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/quwI=paan/ /yaip-paan/ /payt=qwai=yi/ /paqin=q$ai=yi/

2b qUqwip4dn yainpaan

pdyfqwéiy

péaingwéiy

4b qlqwiqéd yd{np4d -—- -
5 qﬁqwfpéh yéfnpéh pé}éﬁwéfyi péﬁthwéryi
6 quwfpéa yafnpéA pay anfyi paqfnqwa vE
7 qUqwippéa - -~ --- ,
8 —-_— —— pay§gwaf§§ pagfnqwalyi
9 quw{ppén -— - -—
12 -—- —-—— pay{gwain pag{nqwain
17 yafmpaA —-—— pagfnga YE
*[quw péh] *[ya{mpéA] *[payfﬁwain] *[paglngainl
quWfpaA] [yafvaa] [payfqqwaiYF] (pagiqqwalyF]

[Glosses are: 'will shoot', 'will hunt', 'goes back', 'walks off’']
Both the spirantized stems and the geminated stems require,
in Harms' analysis, that the final segment of the stem be modified
in some way. The stems ending in a nasal must drop the nasal, the
stems ending in voiceless vowels must have the vowels voiced, and
the stems ending in voiced vowels must have the vowels devoiced.
There is no mechanism in Harms' approach by which this can be
accomplished. Any phonological solution (such as creating an
abstract "preceding vowel devoicing/voicing" feature) will be
completely ad hoc and non-intuitive. We are thus left once again on
the doorstep of a lexical solution as the phonological statements of

Harms are inadequate to describe the data.

Chomsky and Halle's Discussion

It should not be surprising to find that a language of
Southern Paiute's theoretical interest and quality of description
has a place in The Sound Pattern of English (Chomsky and Halle
1968:344-9). Chomsky and Halle reworked Harms' analysis of
stem-final features determining the initial consonant of the
following morpheme. They made several key changes to Harms' rules,
however, and thereby established a phonological framework which
numerous following phonologists have accepted. They made, however,
a serious error in using Sapir's chart (1949:51) of phonological and
phonetic shapes without checking the forms thoroughly in his grammar
(1930). Kelly (1978:102) makes the following remark:

McCawley {(1974) praises this analysis as "highly
insightful . . . an elegant analysis of rather
fearsome-looking data". What data? Chomsky and Halle
produce not one single word of Southern Paiute as evidence

In addition, for some reason unknown to me, Chomsky and



Halle reinterpreted Sapir's bilabial and velar fricatives as voiced
and voiceless variants of glides; therefore, their Rule (54) for
devoicing of consonants only works on sonorants, which excludes the
devoicing of v, g, and gw.

One important revision of Harms' analysis by Chomsky and
Halle is to set up geminate consonants as underlying, thus doing
away with Harms' voiceless vowels. To account for the geminating
stems, they set up an underlying stop in stem final position which
totally assimilates to a following consonant (here symbolized by C).
They then generalize Harms' Rules 4b and 17 (which only dealt with
nasals) to Rules (44) and (45):

Rule 44
$
[+cons] --> @ / {+ v}
Rule 45
"want +cons
ﬁcor aant
[+cons] —--> Yhigh / + 5c?r
% back ¥high
% back

These two rules, while looking straightforward enough, are
unable to handle several things. First, as discussed under Harms'
rules, Rule (44) will not delete a nasal or obstruent in front of s.
If the stem-final obstruent stop is retained before s, then it does
not assimilate correctly, but becomes t rather than forming a
geminate ss. For example, /taC/ 'foot' (Sapir's ta-G) plus /siu +
pi/ 'toe, finger (absolutive)' (Sapir's -ss#u-vi-) would yield /taC
+ stu + pi/ which would become tatsiupi after the application of
rule (45);: and tatiuvi (ignoring the problems with Rule (46) for
now) after the application of Rules (46), (47), and (51). This
would presumably lead to a surface form such as *tAtfhfI, although
Chomsky and Halle's rules are poorly written after this point (due
to their analysis of intervocalic voiced fricatives as glides). The
correct surface form is tAsfufI 'toe'.

Rules (44) and (45) also do not correctly delete stem-final
nasals and obstruents before morpheme-initial glides. For example,
/aaqaC/ 'in hiding' (Sapir's aaga-G) and /wac%-/ 'put' (Sapir's
wact-) become faagawaci-/ 'put in hiding', but Chomsky and Halle's
rules predict */aagaqwaci-/. Also, geminating stems have the same
effect on initial nasals as do nasalizing stems (Sapir 1930:63), but
Chomsky and Halle's rules would derive */ayapmi/ instead of /ayammi/
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'prairie dogs' from /ayaC/ 'prairie dog' (Sapir's aya-G) and /-m&/
‘plural’.

Rule (46) spirantizes postvocalic stops, although it
supposedly produces non-strident voiced continuant glides for p, ¢,
and gw. I do not know where they got the idea that these were
glides rather than fricatives, but it was certainly not from Sapir
(1930 or 1949). Sapir clearly distinguished between the glides or
semivowels, w and y (1930:56), and the other consonants. Chomsky
and Halle's rule therefore, does not produce the correct phonetic
forms:

Rule 46
+cont
-s0n +voice
-strid|{ =--> +son / v+
®COr wcons
Avoc

This rule also contains one additional flaw. It only
operates after a morpheme boundary. It will therefore be necessary,
given this formulation, to set up voiced intervocalic fricatives
which do not follow a morpheme boundary in the underlying forms.
Thus, the underlying form of 'hair' must be /patgi/ as there is no
rule in Chomsky and Halle which will spirantize a morpheme-internal
stop. Their statement of the underlying consonants of Southern
Paiute (346), however, does not include voiced fricatives.

Rule (47) assigns stress and is a formal version of Sapir's
law of alternating stresses. It is a rather impressive formulation
and handles the data 99% effectively. The only problem arises with
the two intractable prefixes é—G 'in vain' and tfra-s 'desert, bare’
which always have first syllable stress.

Rule 47

v =--> [l stress] / # <C V (COVCOV}*> C <[+seg]0> cov #

o] 0 —

Rule (51) deletes the second of two obstruents in a cluster
when followed by a stressed vowel. This rule necessarily applies
after Rule (47) has assigned stress.

Rule 51
+voc

[-son] --> @ / [-son] __ |[-cons
+stress



Chomsky and Halle analyze geminates in Southern Paiute as clusters
of two identical consonants; therefore, this rule is a degemination
rule.

Rule (53) devoices a vowel before a word boundary or
obstruent followed by a vowel.

Rule 53
) #
V -=> [-voice] / ___ {j—son] v }

Stress is not important in the formulation of this rule because, at
this point in a derivation, there will be no sequences of stressed
vowel, obstruent, vowel. This is possible for Chomsky and Halle
because they have changed the nongeminated stops into glides rather
than fricatives. While this rule seems rather straightforward,
there is an objection on the basis of naturalness. This rule misses
the generalization that voiceless vowels both are always unstressed
and always precede either a word boundary or a voiceless consonant.
A more damaging aspect of this rule is that it does not take into
account the difference between underlying /VcecV/ and /VcV/
sequences. /c/ is [+strident], therefore is correctly unaffected by
Rule (46) which spirantizes non-strident obstruents. Rule (51},
however, then shortens !cc/ clustgrs to /c¢/, thus losing the
distinction between /VcV/ and /VcecV/ sequences. For example,
/qwaccaqqgi/ 'to make a splash®' (Sapir's gwaccagqgi-) by Rule (47)
would have the second vowel stressed and then by Rule (51) would
become gwacdggi. Rule (53) would then produce gwAciggl. However,
/qwacagay%/ 'splashes about' (Sapir's gwacaga-y%) would come out of
Rule (47) with the form gwacdqayt, and Rule (53) would then produce
*qwAcdgay¥, the correct surface form being gwacéggxg (certain
phonetic detail rules being ignored).

Rule (54) devoices socnorants in front of a voiceless vowel
(treating voiced fricatives as sonorant).

Rule 54

+s0n P -cons
-—> -voice
[-voc] [ LR g -voi ce:[

Chomsky and Halle's rules are in many ways simply formal
versions of Sapir's prose rules, and thus are more intuitive and
natural than Harms'. They suffer, however, from an extreme amount
of carelessness in the formulations, allowing segments to leak
through in great numbers. Their rules are even more curious because
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of the fact that they only cite Sapir's 1933 (1949) chart, but then
take morpheme boundaries into account in an inordinate number of
their rules. Sapir's chart does not contain morpheme boundaries,
yet Chomsky and Halle's Rule (46) is supposed to derive w and W
[sic] from underlying p.

Chomsky and Halle's formulations of stem-final vowels,
nasals, and stops looks adequate to account for the data presented,
and they are an improvement over Harms' stem-final segments, but
they still fail to account adequately for the morphemes which have
invariable initial consonants. As with Harms' rules, morphemes with
a nasalized consonant pose little problem, if a cluster reducing
rule is in effect, but the invariable spirantized and geminated
consonants pose severe problems. BAdjusting Chomsky and Halle's
rules for spirantization so that stops become fricatives, the
following derivations illustrate what happens to the invariable
consonants in Chomsky and Halle's system:

/qugqwiC + paan/ /yain + paan/ /payi + ggwai + yi/

(44) quggwiC + paa yain + paa -

(45) quggwip + paa yaim + paa -

:2?; ququ{bpaa yafmpaa i:iiﬁ;wgngl r

(51) qugwippaa - payﬁngafzi

(53) quwfppaA yafmpaA pay‘ngafyi

(54) =~=-= - payféqwafYI
*EquwfbpaA] *[ya{mpaA] *[pay{ngain}

[quqw{vaA] [yafvaA] [payfqqwalYE]

[Glosses are: 'will shoot', 'will hunt', ‘'goes back']

Chomsky and Halle's rules, aside from being poorly written,
cannot account for the data in phonological terms alone. Their
rules, strictly applied, produce linguistic forms, but they are not
Southern Paiute.

A Reappraisal

There are certain pieces of data which any reformulation of
Southern Paiute phonology must be able to handle. First, it must be
able to deal with the standard consonant variations, stress
placement, and vowel devoicing in a natural and intuitive way.
Second, it must be able to deal with abnormal stress placement with
adjusted mora counting. And third, it must be able to deal with the
morphemes with invariable initial consonants. It has been shown
above that both Harms' and Chomsky and Halle's approaches fail to
account for the second and third pieces of data completely and that
the first piece of data is either handled sloppily or in an



unnatural, non-intuitive way. Even Sapir's description fails to
handle the second set completely.

The first question which needs to be asked is how much of
the description is lexical and how much is phonological. The
consonantal variations which Harms and Chomsky and Halle dealt with
were the regular ones, that is, those cases where a single stem is
always followed by the same type of consonant and a single morpheme
always changes its initial consonant to suit the preceding stem.
Their rules, however, have been shown to be inadequate to deal with
morphemes which always begin with the same consonant. The rules
could possibly be revised to handle the invariable consonants, but
any formulation would be extremely messy, and would still have
problems dealing with morphemes with always have an initial
spirantized consonant. Somehow the rules would have to delete the
stem-final stop or nasal on just these suffixes--in other words, a
lexical solution, not a phonological one, is called for.

Kelly (1978) has mustered several arguments and a fair
amount of data supporting a strictly lexical solution to the
consonant variations (although she seems to have thrown the baby out
with the bathwater in trying to argue against ANY phonological
input, especially in dealing with spirantization). Her best
argument (129-34) shows several examples of morphemes which have
dual marking of features, that is, stems which can be either
spirantizing or geminating, geminating or nasalizing, etc. These
cannot be handled in a strictly phonological framework. In Chomsky
and Halle's analysis, a stem which varied in its final feature would
have to listed twice in the lexicon with the same meaning-~for
example, once with a final vowel, and once with a final stop.
Compare aggééwissA 'to flash red' (angga-S 'red'; qwissa 'flash')
with angaggoro- 'paint the face' (anga-G 'red'; gqgoro 'paint'), where
anga 'red’' has both spirantizing and geminating force. A strictly
phonological treatment would require two entries in the
lexicon--anga and angaC. Such variations in use, however, are to be
expected when dealing not with phonological classes, but with
lexical classes where the processes of analogy and reanalysis are
constantly at work levelling class distinctions.

Historically, the basis of the consonantal variations is
phonological. I. Miller (1982) has demonstrated several ways in
which the spirantizing, geminating, and nasalizing stems could have
developed in Proto-Numic. Shoshoni, a language of the Central Numic
group (Southern Paiute being in the Southern Numic group), preserves
the stem-final nasals in more environments in nouns than does
Southern Paiute (W. Miller 1975:5). When the accusative suffix -a
is affixed to a nasalizing stem, the underlying stem-final nasal
surfaces. For example, /tsoon/ [tsoco] 'beads' becomes /tsoona/
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[tsoona] 'beads (accusative)'. BAlso, for some speakers, the final
nasal can nasalize the preceding vowel——[tssg] 'beads’'.
Nasalization can also proceed forward in a word if the final
syllable begins with a semivowel to yield all the following surface
forms of /piyin/ 'duck': [piyi], [piygl, [pxggl. These changes are
in addition to the usual environments for a stem-final nasal, that
is, in front of a following stop as in /piyimpan/ [ptyimbal 'on the
duck'.

It is unreasonable to assume, however, that what was once a
phonological process must remain a phonological process. It is
quite natural for phonological processes such as those found in the
Numic languages to develop into lexical processes. That is, the
variation in morpheme-initial consonants may no longer be due to
phonological conditioning (Is there a final consonant on the stem?),
but to lexical conditioning (What class does this stem belong to?).
The question is a difficult one. One consideration is whether or
not the irregularities in a phonological treatment of consonantal
variation are great enough to constitute a seriocus threat. While
there is no objective measure of the amount of acceptable
irregularity, it seems quite clear that the irregularities in
Southern Paiute are quite numerous. Including the stems which have
two possible processes and the morphemes which have invariable
initial consonants alone, we find a significant number of problems
with a strictly phonological approach to Southern Paiute consoconants.

If, on the other hand, we assume a lexical solution to the
conscnant mutations, many of the problems are cleared up. Class
membership, is, naturally, often flexible and somewhat variable, due
to the natural tendency to standardize all stems into one class.
Most stems are spirantizing; therefore, most of the stems with
multiple class membership are members of the spirantizing class and
either the geminating or nasalizing class. However, the set of
stems which have multiple class membership in the geminating and
nasalizing class, but not the spirantizing class, is quite small
(only one of Kelly's examples is clearcut--to'o-G,N 'hole'; compare
to'6§21 'hole' and movftt'BmEI 'nostril', both of which have the
absolutive suffix -pi). In Shoshoni, verbs have been completely
levelled in terms of class membership so that only the spirantizing
class remains (a different class division has developed, however,
from a stress shift in Pre-Proto-Central Numic (W. Miller 1980}).

On the basis of Shoshoni and Southern Paiute, it seems
apparent that a phonological process, with respect to verbs, was
morphologized at a very early date, but the morphemes with
invariable initial consonants are also quite old, as many of the
same morphemes are found with the same initial conscnant in at least
Central and Southern Numic, if not throughout Numic as a whole. For



example, the directional *-kwa 'thither' has an invariable geminated
consonant for motion simultaneous with action in both Southern
Paiute -ggwai, and Comanche (Central Numic) -h/kkwan (-hkwan and
-kkwan in Central Numic are both derived from Proto-Numic *-~kkwan).
The forms with invariable spirantized consonant mean motion prior to
action and are Southern Paiute -gwai and Comanche -kwan (McLaughlin
1982). The benefactive suffix *-pk#¢ is also identical in Southern
Paiute and Shoshoni. The fact that all three branches of Numic use
a "spirantized" consonant on the morpheme meaning "come in order to"
(Comanche -kin, Southern Paiute -gi, Mono (Western Numic) -ki'),
points to a lexical analysis as historically sound, as no strictly
phonological treatment can deal with this particular type of
conscnant-initial morpheme without relying on some type of lexical
marking or ad hoc phonological blocking feature.

Kelly (1978:162-3), on the basis of a lexical analysis of
Southern Paiute and comparison with Irish, sets up underlying simple
stops in word-initial position {(only), voiced fricatives (never
word-initial), geminate stops (never word-initial), and nasal-stop
cluster (never word-initial). The nasal-stop clusters are fine and
geminate stops can either be analyzed as clusters of identical stops
or as a [+long] stop without problem (I have opted for the latter
here on the basis of feature economy), but the voiced fricatives can
be very easily derived by rule. Throughout her work, Kelly
complains that Sapir, Harms, and Chomsky and Halle have treated
spirantization as a morpheme boundary phenomenon, and thus, in a
lexical framework, a phonological rule of spirantization can be
discarded along with phonological rules of gemination and
nasalization as morpheme boundary rules. Voiced fricatives and
simple voiceless stops are in complementary distribution, however,
and when a morpheme which begins with a stop in iscolation, such as
génni 'house', follows a spirantizing stem, the stop is spirantized,
as in avdganl 'summer house'. There is no need to increase the
number of underlying phonemes in order to accomodate a strictly
lexical treatment of Southern Paiute. Morphemes which always begin
with a spirantized consonant can be set up in underlying form with a
simple stop with a rule in the grammar making it a voiced fricative
between vowels. Morphemes which have a variable initial conscnant
depending on the class of the preceding morpheme would have three
underlying forms--one with a simple stop, one with a geminate stop,
and one with a nasal-stop cluster. The phonological rules would
then apply to the output of the lexical rules and spirantize the
intervocalic simple stops. This is a more natural solution that
does not rely on either morpheme boundaries or underlying voiced
fricatives. It is also a fairly common rule among the world's
languages.

There is one serious objection to a completely lexical
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analysis of Southern Paiute, however (assuming that underlying
simple stops are spirantized by a phonological rule). In compounds,
the stem class of the preceding element determines the initial
consonant of the following one. This is no problem when one of the
elements is a derivational or inflectional affix, which is naturally
subject to the variations inherent in a lexical analysis, but when
both words are noun or verb stems, it is unexpected. Inflectional
or derivational suffixes are to be expected to vary according to the
class of stem to which they are affixed, and prefixes might carry
some marking on a following stem, although this is a little more
uncommon, but full noun and verb stems should have no effect on
another noun or verb stem. This is not the case, however, in
Southern Paiute. The variations in derivational and inflectional
suffixes have already been amply illustrated and are not surprising.
Prefixes, however, always affect the initial consonant of a
following stem. The spirantizing prefixes, of course, do nothing,

but allow the spirantization rule to operate--navarigi- 'wash
oneself' (from na-S 'reflexive' and parigi 'wash'). The nasalizing
prefixes add a nasal——tifhtogsquIp}gaI ‘ran well' (from ti%-N
'well' and togoggi 'run'). The geminating prefixes geminate the
following consonant--iitIga- 'eat beforehand' (from ii-G
'beforehand, readily' and tigga- 'eat'). In actuality, the prefixes

work far more regularly in affecting the first consonant of a
following stem than do the stems on following suffixes. Chomsky and
Halle's rules (with certain important revisions) work quite
adequately in describing the phonological effects of prefixes on
following stems.

The consonantal variations also appear to operate between
stems in the processes of compounding, although it is not as regular
as between prefixes and stems, nor as irregular as between stems and
suffixes. For example, note avdganl 'summer hut' (ava-S 'shade';
ganni 'house'); tofgganl 'partuition hut' (tua-G 'child, give
birth'; ganni); and tingénI 'cave' (t&-N (from timpi 'rock'); ganni)
where the initial consonant of ganni 'house' has regularly
spirantized, geminated, and nasalized. Compare, however, the verb
tigga-S which Sapir lists as spirantizing (tiggni ‘teating' with the
participial suffix -t% which is subject to change), but which rather
consistently geminates a following verb stem, as in tIgéﬁgari— 'to
eat while sitting, keep eating' (gar#% 'sit'), tIgégpini- 'to look
for something to eat' (pinni 'see, look'), and tIgdggaa 'eat while
singing' (gaa 'sing'). It would be incorrect, however, to assume
that all verbs in compounds have the initial consonant geminated.
For example, ggigégarg— 'to sit down and defecate' (gwica
'defecate'), and ggzggigég- '‘to whistle a tune' (ussuqgi 'to
whistle'). However, a large majority of verbs as second members of
verbal compounds have the initial consonant geminated. Even gars
and gaa generally have the initial consonant geminated in most



verbal compounds. In compounds with nouns, however, the consonants
vary, as in maéﬁarlRi 'timbered knoll' (maa-S 'brush'; gart 'sit';
-t+ 'participle' (gar#rt% 'sitter, hill')), and og6ggar}rih 'fir
island (accusative)}' (ogo~N 'fir') when the noun is first. With
incorporated nouns, the consonants also vary, as in wargRiga- 'eat
grass seeds' (wara-S 'grass seed'; tigga ‘'eat'), go'&ttIga- 'smoke
(tobacco~eat)' (gwo'a-G 'tobacco'), and qwifhuﬁranthqamla— 'go in
order to eat people up' (gwiimuura-N (?); mia 'go'). When the noun
follows the verb, however, the verb seems to occasionally geminate
the following noun, although the compound type verb+noun is rare.
For example, Zgigggiﬁé 'hunting horse' (yai-N 'hunt'; gavaa
'horse'), but also cafsigdnl 'menstrual hut' (caassi-S 'to
menstruate'; ganni 'house'). Adjectives in initial position in a
compound vary more than do active verbs in their effect on a
following consonant, as in aggégwissn 'to flash red' (anga 'red')
and aggﬁggoro- 'paint the face'. The following generalizations tend
to hold for compounds: (1) verbs generally geminate a following
consonant; (2) nouns, either incorporated or in compounds, cause
normal consonant variations on a following consonant; (3) common
second element verbs may show consonant mutation in their first
consonant; and (4) adjectives behave ambiguously between nouns and
verbs as to their effect on a following consonant.

It is therefore possible to set up a ranking for regularity
of consonantal mutation at three places (in order of most regular to
least): (1) after a prefix; (2) after a noun stem; and (3) after a
verb stem (there are a few invariant noun suffixes and a confused
noun stem or two, otherwise, the nouns are as regular as the
prefixes). It seems possible, indeed, in the light of the
overwhelming evidence, gquite probable, that the prefixes and noun
stems are operating under phonological rules of consonant variation,
while the verb stems are operating under lexical rules of consonant
variation. It seems rather odd to say that the generativists, in
striving to describe the variations as phonological, and Kelly, in
striving to describe the variations as lexical, are both right,
depending on which set of morpheme boundaries one is looking at.

Are the Southern Paiute consonant mutations a phonological
or a lexical process? Yes. The problem is that we are dealing with
a language as a point in time, and as such, it is but a point in a
continuum of ongoing change. Past treatments of Southern Paiute
have invariably tried to deal with the consonantal wvariations as
wither regular phonological processes or as completely lexical
processes, that is, as one of two endpoints. The real situation,
however, is that Southern Paiute is somewhere in the middle of
reanalyzing a phonological process as a lexical process. Therefore,
the greater the distance from the front of the word and the greater
the average morphological complexity in a word class (verbs are

T1



T2

highly inflected and nouns much less so), the greater the amount of
morphologization that has occurred. In addition, as
morphologization proceeds, so does morphological levelling to
produce ever larger numbers of spirantizing stems. Southern Paiute
verbs have ocutdistanced nouns on the road to morphologization, but
not as greatly as they have in Central Numic. In Shoshoni, for
example, the verbs have all been completely levelled to
"spirantizing” stems, but the nouns retain more evidence of the
final consonants that produced geminating and nasalizing stems,
actually having more phonetic reality than just the effect on a
following consonant. Shoshoni nouns, therefore, show where Southern
Pajute has been while the verbs show where Southern Paiute is going.
Shoshoni verb prefixes, just as in Southern Paiute, also show some
of the most regqular effects of consonant mutation.

Having cleared the way for both a phonological and lexical
treatment of the Southern Paiute consonants, it is now necessary to
clarify the segmental phonemes to be used in the rules which follow.
The consonant phonemes of Southern Paiute are ([-syll]):

p t c q gw s m n T nw ' w Yy
cons + + + + + + + + + + - - =
son - - - - - . + + + + - + +
ant + + - - - - + + - -
cor = + + = - + ! + - -
cont . +
round - + = + + -

In addition, each of the [+cons] stops--p, t, ¢, g, gWw--can either
be [+long] or [-long] in underlying form and s is always [+long] (to
be shortened in word-initial position by rule). Two additional
features are also needed for rule economy--c¢ is [+del rel] and m, n,
n, and pw are [+nasal].

The vowel phonemes are ([~-cons], [+syll], [+son]):

a i L o u
high - + + - +
back + - + + +
round - - + +

Long vowels and diphthongs are treated as sequences of short vowels.
The two prefixes that always have initial stress have the vowels
marked [+stress] in underlying form. For both vowels and consonants
the feature [voice] is also marked appropriately, although it does
not serve to differentiate between any two underlying segments.

The lexicon will be set up in this analysis with two stem



classes--nouns and verbs. Verbs fall into three categories:
spirantizing, geminating, and nasalizing. Nouns end in either a
vowel, an undifferentiated stop (C), or an undifferentiated nasal
(N). Affixes are of two types--prefixes and suffixes. Prefixes end
with either a vowel, an undifferentiated stop (C), or an
undifferentiated nasal (N). Suffixes may begin with an invariable
consonant and are either spirantizing, geminating, or nasalizing.
One noun suffix---ci-N 'diminutive'--must be specifically marked to
prevent its initial consonant from geminating or nasalizing after
nouns which end in € or N. Some suffixes also undergo a special
rule of nasalization after a nasal in the preceding syllable (Rule
I), so these suffixes must also be marked in the lexicon.

The rules by which words are assembled will now put together
a word which includes roughly a noun or verb stem plus affixes. If
the word is a verb, the suffixes selected will already have the
appropriate type of initial consonant (if there is a choice).
Otherwise, the stem-final consonants precede the stem or affix
initial consonants and the phonological rules will proceed. Thus, a
verb such as tAq{Uqing¥pigalAqami 'they hit it so that it went to
pieces' will have the underlying form of /taqgiu + ggqi + nqt +
pptgai + agga + m%#/. The verb tAtgquqw}qqar}Yi 'keeps kicking out
(his) feet while sitting' will have the underlying form /taC + taC +
qugqgwi + ggatt + y%/. The form tfRAéina'avigBivaantE 'destined to
be a desert dog' will have the underlying form /tfta + ssina'api +
gai + paa + nti/. The form tifntogdqqIlpkgal 'was on a dead run'
will be from underlying /t+%N + toqo + ggi + ppigai/. The noun
agéhga%mpicI 'fir grouse' will be from /agqoN + gaaN + pici/. The
verb pAqSthwEigﬁmpaA 'will kill as he passes along' will be derived
from /pagqga + nu + ggqwai + fnu + paa/. Finally, the verbal
ufbpindﬁmpaﬁniA 'will make a canyon' will be from /uiC + pi + ntu (t

-->c /i C0 ) + paania/.

The first rule (I) affects those suffixes subject to
nasalization after a nasal:

Rule I

;cons 1cons reons

- c ¥V + -son

g +nasa]:l 4 [+na sal] 01l —— so
-cont

(Only applies to suffixes marked [+Rule I])

For example: pagga + nu + ggwai + pu + paa 'will kill as he passes
along' --> pagga + nu + ggwai + nu + Npaa; uiC + pi + ntu + paania
'will make a canyon' --> uiC + pi + ntu + Npaania. This rule seems
to be rightward iterative, as in pagga + pu + paa + pi% + aga 'maybe

e
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(he) will kill him' --> paqgga + nu + Npaa + Np#% + apa.

Rule II reduces unacceptable clusters derived by the word
formation rules:

Rule II

[-cons]
— f* [+long]
[+cons] [+cons]

[+cons] --> @ /

For example: (before a word boundary) aggi#N 'sunflower seeds' -->
aggt; (before a glide or vowel after a morpheme boundary) mooN + api
+ pi 'mosquito' --> mooanipi, opiN + yaa + payi + ppigai '(he)

brought back a stick' --> opiyaapayippigai; (before ss) wa'aC +
sstaC + pt 'cedar sapling' --> wa'asstaCpi:; (before a consonant
cluster) wa'aC + mpi + a 'cedar berries (acc)' --> wa'ampia. (A
glottal stop is cften inserted between a prefix and a vowel initial
stem, as in t#%N + appii + y% 'sleeps well' --> ti#¢'appiiys, but

does not, at this time, seem predictable.)

Rule III is the rule of assimilation of a stem-final
consonant to a stem-initial consonant. At this point, there are
four possible combinations--N + stop, C + stop, N + nasal, and C +
nasal. In all but the N + stop combination, the assimilation is
total--both the place and manner of articulation. With the N + stop
combination, the nasal assimilates only to the place of
articulation.

Rule III
want +cons
reons | 2200 / wecr
<-nasal> —— B
+son y round
+nasa1> <+nasal>
For example: (N + stop) tiNgani 'rock house' --> téngani; (C +
stop) cunuCpag#u 'suckerfish' --> cupuppag#u; (N + nasal)
t#4¢Nnatqayt 'has a good copulation' --> tiinnatgayt; (C + nasal)

ayaCm# 'prairie dogs' --> ayammé.

Rule IV is a housekeeping rule to convert the geminate
clusters produced by Rule III into [+long] consonants for simplicity
in writing later rules. Miner (1976) has proposed a universal
"equivalence rule" which applies "perpetually” converting geminate
clusters into [+long] segments and vice versa:



. +seg
[+seg]i [+seg]i (= +lon;}i

This universal rule would eliminate the need for housekeeping Rule
IV,
Rule IV

Cici -—> 1 2
172 [+long] @

The next rule (V) is the rule of intervocalic
spirantization:

Rule V
-son
=) orig +cont
-—> +voice v v
-del rel / e
<+son>
<t+cor>

Basically, this rule says: p, t, g, gw --> v, r, g, gw. For

example: gqutapi 'neck' --> quravi; apagani 'summer house' -->
avagani; puagwiiy: 'takes out (disease) with supernatural power' -->

puagwitys; but pacuqqu 'beaver' --> pacugqu.

Rule VI assigns stress to even—-numbered vowels. It has one
significant difference from Chomsky and Halle's rule in that it is
an iterative rule, determining the status of each vowel in turn in a
rightward direction. The conditioning factors are either a word
boundary or the last stress placed. Using this rule, it is possible
to predict stress correctly following the prefixes with first
syllable stress. Franklin and Bunte (1980:345) list several modern
Southern Paiute morphemes which also alter the stress pattern
following an invariably placed stress on one of the syllables of the
suffix (for example, modern -pixai 'narrative past'). The following
rule will correctly predict the modern Southern Paiute stress in
addition to the stress in Sapir's data:

Rule VI

tc, __ c,v

#

V --> [+stress] / v
I: v ] C0 [—-stres% C0 — [+seq]
+stress

(RIGHTWARD ITERATIVE)
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For example: taqgiuggingippigaiaggam# 'they hit it so that it went
to pieces' --> taqq%uqqquipngazaqqémi: tfrassina'avigaivaanti

'destined to be a desert dog' --> tfrassina'dvigdivdanti; tiéva 'pine
nut' --> tfva. (Primary stress will be assigned to the first

stressed vowel by a later rule.)

Rule VII then devoices unstressed vowels in front of a
[+long] consonant and word-finally. In addition it devoices
[+voice] consonants in front of a voiceless vowel. This rule,
therefore, captures the generalization that it is whole syllables
which devoice in front of geminate consonants and word-finally. It
is right to left iterative and devoices a segment in front of a
voiceless segment with an opposite value for the feature [syllabic]
(a voiceless consonant must also be [+long]).

Rule VII
#
. -stress -voice
+ [R— -
[+segl % Kewoliced o/ olsyll -phsyll <[+voice]>
<+syll> <+long>

{ LEFTWARD ITERATIVE)

For example: Bacﬁégu 'beaver' --> pacﬁhqu: taqqfﬁqq{hqippfgafaqqémi
'they hit it so that it went to pieces' =--3
tAqquqqthippfﬁathqdhi: ti{'appf}yé 'sleeps well' =--=> tig'AEE{iYi;
tfrassfna'dvigf{ivdants 'destined to be a desert dog' -->
tfRAss{na'dvig&ivdant¥; tfva 'pine nut' --> t{fA; aqqf&sa'ébpi
'sunflower mush' --> ggqfssa'ibpl. the feature [long] must be used
rather than [voice] in determining vowel devoicing because ¢ does
not spirantize and only a [+long] cc will cause devoicing, as in

guccéﬁgari ‘gray' --> chcﬁggaRi, but Bacﬁggu 'beaver' --> Qacﬁgg :

Rule VIII is the rule which degeminates a stop after a
voiceless vowel. It seems more natural, however, to link
degemination with stress.

Rule VIII

v v
¢ --> [-long] / [}stres;] — [:stres;]

For example: tAqqthqfnqipp‘éafiqqfﬁi 'they hi} it so that it broke
into pieces' --> tAq{Uging¥pfgaf{AqdM#; Aqggfssa'ippI 'sunflower mush'

--> Agfssa'&{ppI.




This paper has presented a natural set of rules to deal with
several features of Southern Paiute phonology, although it cannot be
said to constitute a complete survey. Several aspects, such as the
strange occurrences of glottalization and the apparently random
activity of glottal stops in general, have not even been touched
upon here. There yet remains a great deal of work to be done before
the full picture of Southern Paiute phonology can be seen.

NOTES

1 In the examples throughout this paper, I have generally
modified Sapir's transcription to conform to modern practice; thus,
Sapir’'s ¢ for an alvecpalatal fricative is here s (since the
alveopalatal and alveolar affricates and fricatives are in
complementary distribution, I have used s for the fricative and ¢
for the affricate throughout, even though the surface forms are,
more often than not, alveopalatal). His i with dieresis is here
written #. I have retained his use of capital letters to indicate
voiceless segments. I have also used f and v to represent bilabial
fricatives and g to represent the voiced velar and uvular fricatives
(which are in complementary distribution). In addition, I have used
-8, -G, and -N to indicate spirantizing, geminating, and nasalizing
stems rather than Sapir's raised letters because of the size of the
particular typeface I am using to print this paper.

Other author's transcriptions have also been modified to
conform to the norms adapted for transcribing Sapir's forms. I have
also consistently used g and gv for the velar and uvular stops
(which are in complementary distribution--[k] and [kw] before or

after an i and [q] and [gw] elsewhere).

I would like to thank Kenneth Miner and Willem de Reuse who
read an earlier version of this paper and made many useful comments.
Any errors remaining, however, are my own.
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