CONSONANT VOWEL BALANCE IN SERI (HOKAN)
SYLLABLES

EDWARD W. MOSER AND MARY B. MOSER

1. PHONEME BALANCE IN SYLLABLES

The syllable for Seri! is a phonological unit consisting of a potentially
stressed nucleus of from one to four vowels which may occur with margins
of from one to four consonants. The various observed combinations of
consonants and vowels constitute fifty canonical forms. In Table I these
forms are arranged in four columns according to the number of vowels
constituting the nucleus. Examples of these syllables which have been
attested are listed below. The examples either occur in isolation or have
borders which are distinguishable in dicourse.2

ExAMPLES: (Where relevant, syllable division is indicated by low dot.)
1 kWski.téix “let’s return for it’, 2 kWitép.ka?a ‘it’s going to be vegeta-
tion’, 3 k Wsi.talPda Pda?i ‘he’s going to sell it’, 4 k§Xok ‘to hack’, 5 ptkamn
‘lobster’, 6 pti.kiai ‘pair’, 7 stak ‘pumice’, 8 ksipX ‘resin’, 9 Xo ‘but’, 10 kit
‘to be dull’, 11 kops “firefly’, 12 o.tdk ‘toad’, 13 it ‘trunk’, 14 in§ ‘spinal
cord’, 15 Xkokts ‘species of bush’, 16 kapsX “to be pitted’, 17 istx ‘leaf”,
18 PatX*kW ‘penis’, 19 PyakWik ‘my ankle bones’, 20 kWskéoP.xox

1 A language spoken in the State of Sonora in northwest Mexico and classified as
Hokan. At present, Seri speakers number slightly over three hundred, the majority of
whom usually reside in Desemboque, a fishing village located along the Gulf of
California and to the north of Bahia Kino. At one time six bands, speaking three
dialects, ranged the Sonoran coast from Puerto Lobos on the north to Guaymas on the
south and occupied both Tiburon and San Esteban Islands. (See E. Moser, “Seri
Bands”, The Kiva, XXVIII, 1963, 14-27; Arizona Archaeological and Historical
Society, Tucson.) Although the people are now more sedentary, many of them from
time to time range along the coast from Puerto Lobos to Bahia Kino and on Tiburon
Island. — The data presented in this paper were gathered in Desemboque during field
trips made between 1952 and 1957. The analysis is based primarily on data obtained
from Roberto Herrera T. The authors are indebted to Kenneth Pike, Viola Waterhouse
and John Crawford of the Summer Institute of Linguistics for their help in the analysis
and presentation of these materials.

* Due to the extensive clustering of consonants throughout the language, syllable
division within words sometimes proves arbitrary. (See 7.0.)
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Table I. Canonical forms of the Seri syllable.
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rough (pl.)’, 34 kaaf3X ‘to go fast’, 35 aanpX ‘go home!’, 36 kook Wsx ‘to
shake off’, 37 kXkéaa.lap ‘to let fall (pl. repetitive)’, 38 kskdéiil.kay ‘to lie
down next to (pl. rep.)’, 39 kkaao ‘to place a curse’, 40 kkaaix ‘to spin’,
41 kkaailk ‘to spin (consecutive)’, 42 koai ‘to hunt lice’, 43 kaaom ‘to
beg’, 44 dai.tox ‘fish (pl.)!", 45 oaaf ‘loin string’, 46 kaaitx ‘grouper (fish,
pl.), 47 eaalk ‘vertebrae’, 48 ...yaailXk ‘.. left them alone’, kiaai ‘to cost’,
50 eaai ‘sounds’.

Observable within these syllable limits is a feature of consonant-vowel
balance. Assigning an arbitrary weight value of two units to each vowel
and one unit to each consonant, it is noted that the maximum number of
WEIGHT UNITS any syllable may represent is ten. Canonical forms 38, 41
and 48 each contain ten units. A theoretical maximal syllable of sixteen
weight units, CCCCVVVVCCCC, might be anticipated; however, it does
not occur. A heavy build-up of the pre-vocalic margin precludes a like
build-up of the post-vocalic margin and vice-versa. Likewise, an ex-
panding vowel nucleus is paralleled by a proportionately decreasing con-
tent of the combined consonant margins.

This balance may also be seen from two distribution curves. The first
of these is based on a regrouping of the above canonical forms of the
syllable according to the number of phonemes which each syllable con-
tains. That is, syllables of one phoneme, forming the first group, are of
only one pattern, V; syllables of two phonemes, forming the second
group, are of three patterns, VV, CV, VC; etc. Eight groups result,
forming the following curve: 1 3 6 10 12 10 8. The median falls within the
group of 12, that group comprised of syllables consisting of five phonemes.
The second curve is based on a regrouping of the canonical forms of the
syllable according to the total number of weight units each syllable con-
tains. Syllables of two weight units, forming the first group, are of only
one pattern, V; syllables of three weight units, forming the second group,
are of two patterns, CV, VC; etc. Nine syllable groups result, forming
the following curve: 124 6 8 10 8 8 3. The median falls within the group
of 10, that group comprised of syllables consisting of seven weight
units.

As the complexity of the syllable margins and nuclei increases, a
theoretically larger number of syllable patterns becomes possible. How-
ever, it will be seen from the curves that above a certain size, succeedingly
fewer patterns are actualized. Moreover, those syllables actualizing the
more complex patterns occur less frequently than syllables actualizing
the simpler patterns.
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2. CONSONANTS

Seri has nineteen consonant phonemes :4 stops /p t k k¥ ?%/; spirants, flat
[f1x X/, grooved/rounded /W s § X¥/; nasals /m n n/; oral sonants ry/.
Stops and spirants are voiceless; nasals and sonants are voiced.

Stops /p t k k¥ P/ contrast at labial, dental, velar, and glottal points of
articulation, with further contrast at velar position between [k/ and its
labialized counterpart /k¥/. The off-glide is voiced before vowels and
/y/, voiceless otherwise. paix ‘willow’, takx ‘porpoise’, kap ‘desert hack-
berry’, k%amiiit ‘ask him!, Pap ‘mule deer’. [k/ and /k¥*/ have fronted
variants contiguous to front vowels and preceding a contiguous front
velar; they have back variants contiguous to [X/: kiim [kiim] ‘to sleep’,
k¥eept [kéepth] ‘quail’, kxip [kxip"] ‘to be flat’, kk¥imxk [kk¥imxkh)
‘to deliver’, kXaps [k Xdp§] ‘to harden’, 0 Xk*4P [0 Xk¥4P) ‘stop it!’. When
a morpheme beginning with /k/ in its normal form occurs following /W/,
/k¥[, or [X¥/, its initial /k/ becomes /k¥/. [k/ has a front variant con-
tiguous to fl/: Xpasittiiki [Xpasttiikf] ‘ground squirrel’. Utterance final,
/k/ is usually unreleased followiing a vowel, although it may vary freely
to nasal release or slight aspiration: stak [stdk® stdkY stak*] ‘pumice’.
Following a consonant, [k/ is usually slightly aspirated in utterance final
position. It may vary freely to unreleased or nasal release and is occasion-
ally glottalized : kiPistk [kiPisik® kiPisik® kiPislkey kiPile’] ‘to be dirty’. /p/
and [t/ have series of comparable phonetic variants, excepting the
glottalized member, in utterance final position: Xtoosp [Xtdogp* Xtboip'
Xtdojp™M] ‘species of plant’, Pdkkaat [Pdkkaath Pdkkaat’ PikkaatX] ‘shark’.
/t/ has an alveolar variant before [8] : t$7P [t5iP] ‘swellfish’.

Flat spirants /f1 x X/ contrast at labial, alveolar, velar and back velar
points of articulation respectively: fda fda ‘so be it’, kdafiPa ‘it is a nose’;
kdalay ‘to play (pl.y’; xdaro ‘jar’, Pdaxifa it is a bird (a species of)’;
Xaapl “it’s cold?’, ydaXiPa ‘it is his stomach’. [/ is lateral; it has a voiced
off-glide before a vowel: kéania [kbanta] ‘tarantula’. [x/ is fronted con-
tiguous to front vowels and following /t/: Xdppiix [Xdppiix] ‘cane (reed)’,
Pamtx [Pdmix] ‘tendon’. [X/ and [X¥], the latter to be described below,
feature marked trilling of the uvula.

* Phonetic segments b, B, w, occur also, but are restricted to use in nicknames which
are often derived from Spanish: aboxéena ‘dolphin’ (from bufeo), oba kissi ‘he who
drinks grape juice’ (from uva), wéewo ‘egg’ (from huevo).

5 [P/ has been classified as a stop since its distribution is roughly parallel to that of the
other members of the series. Note the following contrasts between glottal and “zero”
onsets: Pait ‘blood’, ait “dance!’; PatXiin ‘*head ring (for carrying basket)’, at.X/in ‘make
a bead ring!’; Piif ‘my nose’, iif ‘his nose’.



54 EDWARD W. MOSER AND MARY B. MOSER

Grooved/rounded spirants /W s § X¥/ contrast at labial, alveolar, alveo-
palatal retroflex, and back velar points of articulation respectively:
kdaWira ‘it is a bush (a species of)’; sar ‘species of bird’, kdasira ‘it is
deflating’; §aaP ‘sun’, kdasira ‘it is mesquite root’; X%dssoot ‘it’s narrow!’,
imdXX%iPa ‘it didn’t defecate’. W/ varies from lightly spirant to vocoid
articulation.® After /k/ in any position or preceding a vowel or [y/, the
lip rounding is released rather than sustained: k Wsdsni [k W§dsni] ‘species
of plant’, kapWéee [kapWWéee] ‘to slander’, kéatWya [kéatWya] ‘is it
sweet?. Elsewhere a variant [O] occurs: kaaW [kdaoO]? ‘species of bush’,
PaWkW [PdoOkW] ‘species of eel’, koatW [kéatO] ‘to be sweet’.

The phoneme sequence [kW/ contrasts phonetically with the phoneme
/k¥/. In ufterance final position the labialization of /k¥/ is barely re-
leased, if at all, and frequently is detected only by noting the lip position
of the informant, e.g., Pok¥ ‘wood’, P6kk¥ira ‘it is wood’. The phoneme
{W/ after [k/, however, is clearly heard as an additional segment : Paydk W
‘ankle bone’, PaydkWira ‘it is an ankle bone’. When the labialization
of [k¥/ is released before a vowel, it is always voiced. /W[, however,
is clearly voiceless, though before vowel it may also have a voiced
off-glide. The two sounds may be shown phonetically before vowel as
follows: [kdaoWwiPa] ‘it is a bush (a species of)’, [iki k¥ikdipx] ‘safety
pin’.®

/s| is fronted after [t/: fsdammiix [tsdammiix] ‘was it warped?. [s]
loses its retroflex quality when contiguous to [t/ or preceding /n/: kdsta§
[kdsta§] ‘wheat’, kokdsni [kokdsni] ‘rattiesnake’.

{X¥[ has a slight voiced off-glide before vowels; before consonants or
silence it is voiceless throughout. The labialization may be actualized as

§ The distribution of /W/ corresponds, in general, to that of both vowels and conso-
nants: kkirW [kkiPO] ‘to be red’, kirPo ‘to find’, kit ‘to hiccough’; koWs [kdOs] ‘to
be humped’, yoos ‘God’, kkafs ‘to snap at’. Interpretation of this segment as /W/
rather than as /O/ yields simpler, more consistent morphophonemics, in that mor-
phemes following /W/ take the shape which follows consonants and not vowels.

7 Vowels except [o/, when they precede /W/, /[X¥/, /k¥/, [KW/, or [kX¥/, have a
conditioned glide to [o].

8  On the basis of the examples [Pok®] ‘wood’ and [Paydok W] ‘ankle bone’, [k™/
has been set up as in contrast with /kW/. There is a fairly large number of words which
for some speakers terminate in kW]. For all such words except [Paydok W], this varies
freely toward [k"]. There is thus no convincing evidence of contrast apart from this
one example. Morphophonemic evidence bears out the uniqueness of PaydkW. All
other words ending in isolation in either /k¥/ or /kW/, when followed by a vowel in
combined forms, have /k¥/, not /[kW/: ktamk® ‘men’, ktdmkwifa ‘they are men’;
kSooXkW “to be four’, kiooXk¥iPa ‘there are four’, After phonemes other than /k/,
/W/ retains its voicelessness when followed by vowel: ktapW ‘to be ground up fine’,
ktdpWira ‘it is ground up fine’.
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simultaneous lip rounding rather than off-glide: PisaPéoX™ifa ‘it is my
upper arm’, PaX %! [PdoX1] ‘cherry stone clam’.

Nasals /m n p/ contrast at labial, dental, and velar points of articulation
respectively: smdmkara ‘it is going to be cooked’, siiskankara ‘it is going
to be hard’, sfiskankara ‘they are going to arrive’. /n/is backed to alveolar
position before [§/, and before [t/ when [t/ precedes [§/: eent§ [éents]
‘knives’. With certain informants /m/ varies freely with /g/ in utterance
final position. In the transition from a stressed vowel to a contiguous /n/,
the tongue tip effects a sharp cut-off of the vowel producing a glide re-
sembling English /d/.

Oral sonants are /1 r y/. [lf is lateral: laXfiktiy ‘(a mountain name)’,
kéalaala “to flap’. [r] is a flap and occurs only in Spanish loans: rook®
‘crazy’. [y/ is palatal: ydstii ‘slime’.

3. VOWELS

Seri has four vowel phonemes /i e o a/ which contrast as to high and low
and as to front and back: kip ‘to dig up’, Sef ‘parrot’, kops ‘firefly’, kap
‘desert hackberry’.

[i/ is a high close front vowel which tends to vary freely with [iV} in un-
stressed single vowel position. In a multiple sequence of this phoneme the
final /i/ is backed to [i] when preceding [X/: kiiiX [kiiiX] ‘to flow’.

e/ is a mid open front vowel which has a phonetic quality varying
between [€] and [=].

o/ is a mid close back vowel and is the only rounded vowel. A variant
[07] occurs as the nucleus of a stressed syllable when followed by /n/ or
[8]: PérPee kkon [PéPree kké™n) ‘onion’, Pésala [P6~Fala) ‘sic ‘em!’. This
variant also occurs in a complex nucleus following stressed [i/: kioks
[kio*ks] ‘to be prickly’.

/a/ is a low open central vowel: stak ‘pumice’,

4. NASALIZATION

Nasalization is a suprasegmental phoneme which occurs with the total
constituency of a vowel nucleus and is symbolized by /,/. While it may
occur with any vowel (symbolized by V), nasalization is restricted to vowel
nuclei preceded by /k¥/.® The following examples contrast nasal and oral

® The only exceptions noted to the above restriction are: jj ‘yes’, £jPjjki ‘(a nickname)’.
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vowels: k¥fkke ‘person’, k¥ipdosXapy ‘divisions’; k¥eX! ‘don’t take it!’,
k¥eept ‘quail’; kwgttiix ‘it is dry’, kdtte ‘to cure’; k¥qqkii? ‘to be new’,
kwamiiit “ask him!”. In the idiolects of certain speakers, the phoneme
sequences [k"Y-/ and /[kmV-/ contrast in certain words: k¥qkkdii ‘to be
young’, kmatéttiisxox ‘to prevaricate (pl.)’. For other speakers these
sequences occur as free variants: k¥qgmfkmaam ‘female’. Still other
speakers appear to use either [k"V-/ or [kmV-/ exclusively.!®

5. STRESS

Stress, symbolized by [’/, is phonemic and serves to differentiate certain
pairs: PipXas$ ‘my nephew (w.s.)’, PipXds ‘our flesh’. Stress occurs on each
of the four vowel phonemes and normally falls on the first member of a
vowel sequence. In certain constructions the first word loses its stress and
usually a feature of consonant or vowel length as well. Thus, ndapXa
‘buzzard’ plus kkim ‘to throw at’ becomes napXa kkim ‘to have poor luck
begging food’. Further analysis of stress, especially in relation to intona-
tion, remains to be made.

6. INTONATION

A partial analysis of the intonation patterns shows four basic pitch levels
which range from 1, low, to 4, high. In general, utterances begin on level
2 or 3 and terminate on level 1. Tentative pause occurs on level 2. State-
ments having a single stress are usually characterized by a gradually rising
pitch contour which reaches level 3 on either the stressed or pre-stress
syllable from which it drops to level 1 on succeeding syllables: Pe?
ka*tik3pa'ni'Pa[Pe? kaPtik'pa'ni'Pa ‘T am working’. Sometimes the pattern
varies to a gradual pitch decrease from level 3 tolevel 1: Pe® ka®tik®pa®ni®Pat
‘T am working’. Two interrogative sentence types occur, each of which is
characterized by its own distinctive intonation contour. The first type,
which elicits a yes or no response, features a gradually rising contour which
reaches level 4 on the syllable preceding the final stress of the utterance
and then drops to level 1 on the stressed syllable: me® mos? sa*tik®pan®-

10 QOther idiolectical differences have been noted. These may well be a carry-over
from former dialect and band divisions. For instance, several speakers use a labio-
dental spirant instead of a bilabial for /f/. In certain words some speakers make one or
more of the following phoneme substitutions: s >§,1>1, X>x,m>n, g >m, i>a.
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kée'ya® ‘are you also going to work?’. This contour is manifested by a 4-1
downglide on a monosyllabic form: #iim*! ‘was he sleeping?. The
second interrogation type elicits an explanatory response and features an
intonation contour which begins at level 3 and falls gradually to level 1,
with pitch changes usually occurring on stressed syllables: §moxkW?
sadtikipantkée’ya® ‘when is he going to work?. Another contour which
occurs with the second interrogative type and with imperative forms de-
notes alarm or astonishment and consists of a relatively constant pitch on
level 4: Péoktta* “look!’. Still another contour type which occurs is a
monotone which holds on either level 2 or 3 through most of the utterance,
with the pitch contour decreasing to level 1 at final pause. This type,
which is accompanied by gruff vocal quality, denotes a reproving or berat-
ing attitude.

Emphasis is expressed by extreme lengthening of a stressed vowel nucleus
and/or of a consonant contiguous to that nucleus.

Seri phonological structure is characterized by stress-timed rhythm.
The general accoustic impression is of a rhythmic, almost chant-like
cadence. In discourse, groups of unstressed syllables are uttered rapidly
on level 2 with a sharp transition to level 3 on the stressed syllable. A
stressed vowel nucleus of more than one mora of length usually carries a
falling glide to level 2. Within a descending pre-pause contour, a stress
peak is often on the same or even a lower pitch level than the preceding
syllable.

7.0. CONSONANT DISTRIBUTION CLASSES

The matrix chosen for the presentation of phoneme distribution is the
syllable. Consonants occur singly and in sequences of from two to four in
onsets and codas. Multiple-consonant interludes are comprised of from
two to six consonants (but not more than four within the word) and are
seemingly myriad. Three hundred of these interludes have been tabulated
for testing purposes. Some examples are: kdmlaxk ‘to bring (pl.),
kdoksXax ‘to be long’, Pakéekt ktdm ‘father-in-law (m.s.)’, Pant kXtéopk
‘to sleep here (pl.Y, pdaskiX smasiim Pdari ‘if it becomes mottled, it won’t
be pretty’. Of these three hundred interludes, only several have proven
indivisible into permitted onsets and codas, e.g. PaydkWixox ‘ankle
bones’. Furthermore, syllable divisions made within these interludes are
often arbitrary. Thus the following description of consonant sequences is
restricted to those occurring as onsets and codas in utterance initial and
final positions.
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Four emic distribution classes have been set up.'* In describing the
classes, a consonant is symbolized by C. The vowel nucleus, which may
consist of from one to four vowels, is symbolized by V. The hyphen
preceding or following V indicates one or more optionally occurring
consonants which are irrelevant to the consonant slot being described.
A superscript numeral indicates the emic class: CV-. A superscript
letter indicates the alloclass or variant of the emic class: C'aV-,

Consonant Class 1. Class 1 consonants fill the slot immediately pre-
ceding or following the vowel nucleus. Membership: /ptkkv? f1x X W
s§X"mnglry/. ’

All consonants occur in this class.

Membership variants (Alloclasses):

la: [ptkkv"PflxX-s§X¥mn-1ry/(a hyphen indicates a hiatus
in this etic class, i.e. the corresponding phoneme listed above does not
occur here) distributed in the C'@ slot of C1aV-: peen ‘yoke’, tom ‘money’,
keelX ‘paddle’, k¥eept ‘quail’, Past ‘stone, mountain’, feel ‘species of duck’,
#PP'? ‘(a nickname)’, xaponées'® ‘Japanese’, Xd§Soox ‘mountain lion’,
séetteen ‘sea pen’, Samt ‘blue crab’, X®dssoot ‘it is narrow’, mdxxeet
‘bighorn sheep’, ndapXa ‘buzzard (red head)y’, laXiiktiy ‘(a mountain
name)’, rook¥ ‘crazy’, yeeSx ‘scales of fish’.

1b: [ptkk"Pf{x X Ws§ X" mn -1ry/ distributed in the CI® slot
of -VC™V.: Xapdo ‘sea lion’, Patdap ‘pus’, kokdsni ‘rattlesnake’, iki
k¥ikdipx ‘safety pin’, kiPiisSaat ‘to become shady’, kifdrs ‘to sob’, kdatiy
‘to play’, paxdas ‘squid’, kiXéelle ‘to become humid’, kdaWira ‘it is a bush
(a species of ), kasdmmiikt ‘to be jealous’, kosdplin ‘to sew’, ikkii X*dssoot
‘it narrows to a point’, kaméeppiit ‘to marvel’, konée ‘desert grass’,
Xpaléemmeelk ‘species of sea-shell’, aristéon ‘ribbon’, koydkko ‘dove’.

le: /ptkkv?Pfix X Ws$X"mnuglry/in the C'eslot of -VCle:
Sep ‘eagle’, Paat ‘species of bush’, otdk ‘toad’, Pok® ‘wood’, §aar ‘sun’, Paaf
‘nose’, tal ‘ember’, Pdppaax ‘octopus’, PaX ‘water’, ikbokkaW ‘balsa cargo
spike’, kis ‘to be raw’, Pakdis ‘spear’, kooX? ‘to defecate’, §iXkdm ‘fish’,
Paan ‘species of clam’, Pakdostiy ‘lover’, likdl** ‘(a nickname)’, kaar
‘sheep’, kaay ‘horse’.

Id: jptkk"Pf1x X -s§—mn-—ry/inthe Cl4slot of CC1AV-:
tpéettiix ‘was it circular?”. (Members of this alloclass and succeeding
11 These consonant classes are patterned after Pike’s illustration of emic classes of
English phonemes in Language in Relation to a Unified Theory of the Structure of
Human Behavior, 11, 25-30.

12/t occurs in this consonant slot only in nicknames.

13 /x/ occurs in this consonant slot only in loans.
14 1/ occurs in this consonant slot only in nicknames.
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alloclasses of each distribution class occur within two-consonant se-
quences. For a complete list of examples of those members, see 7.1.).

le: ~tk-?P-1-X-s§-mn~-~~—/ in the C' slot of CCCle V-:
tXtamt ‘was it a lot?’.
If: Jptkk"————————- m-————— / in the Cif slot of CCCCUV-:

kWspdtxkkara ‘it is going to spread out’.

1g: [ptk-?PfIxXWs¥X"mnpg-r—/in the Ci8 slot of -VC!sC:
kXopt ‘to become extinguished’.

1h: [ptk-?f1-XWs$X¥mnpg--—/in the Clhslot of -VCCC:
kaptx ‘to be wide’.

li: Jptk-P-————~——- m-———-— / in the C! slot of -VCUCCC:
PpotiipWk W5 ‘squeeze me!’.

Consonant Class 2. Class 2 consonants fill the second slot preceding or
following V. Membership: /ptkk¥? fix X W s §X¥ m n/. This class
excludes the voiced consonants except /m/ and /n/.

Membership variants:

2a: [ptkk¥?-1xX-s§-m-~/ in the C22 slot of C?2CV-: praakt
‘species of bush’.

2b: [ptk—-—-f-x X Ws§-~—/in the C? slot of CC®CV-: kpkdoyo
‘to taste (pL)’.

2 [—t—m s — ———/ in the C2¢ slot of CCC?CV: kWimeet
‘did he believe it?".

2d: [ptkk¥"--1x X Ws§X¥-n/ in the C¥ slot of -VCC2d: kitp
‘to spit’.

2e: [ptk——-1x X Ws§XW¥——/in the C% slot of -VCC2C: ... iifpk
‘...my arrival’.

) B R XW¥ ——/inthe C¥slot of -VCCAHCC: PatX¥kW
‘penis’.

Consonant Class 3. Class 3 consonants fill the third slot preceding or
following V. Membership: [ptk?x X Ws§ /. This class excludes the
voiced consonants and [k¥/ and /f].

Membership variants:

3a: [ptk?--X-s-/in the C3 slot of C32CCV-: ptkamn ‘lobster’.

3b: -~ W ~ —/in the C® slot of CC3CCV-: kWsmdonxkkara
‘it is going to be zigzagged’.

3c: [-tk-1xX Ws¥/ in the C% slot of -VCCC3e: PakWt ‘houses’.

3d: |--k~1-XWs~/ in the C3 slot of -VCCC?C: PpotiipWkW
‘squeeze me!’.

15 TInitial consonant sequences beginning with /?/ may optionally be preceded by /fi/.
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Consonant Class 4. Class 4 consonants fill the fourth slot preceding or
following V. Membership: /k? x W/f.

‘Membership variants: ‘

4a: [k ? — -/ in the C*3 slot of C*#CCCV-: kWspdtxkkara ‘it is going to
spread’.

4b: [k — x W/ in the C* slot of -VCCCC*?: Pyak Wik ‘my ankle bones’

7.1. To describe two-consonant sequences, sub-alloclasses of alloclasses
1d and 2d have been set up. The sub-alloclass is indicated by a numeral
following the alloclass.

Sub-alloclasses of alloclass 1d:

1dl: [-t-—-—-——-— Xs--n--/ in the formula C?/p/C'4V-, in
which /p/ is the filler of the C?2 slot: pteept ‘species of plant’, pXdWkvi
‘eight’, psaak ‘hunger’, pnaokl ‘species of nut’.

1d2: [ptk-?f-xXs¥mnr~/ in the formula C2e/t|Cl2V-: tpokt
‘was it full?, toknix ‘was it round?, tkam ‘was he full?, tPani tdsSoo

hardened?, tsdammiix ‘was it crooked?’, tSikdktox ‘cardinal (bird)’,
tmiisx ‘was it clean?, tmooPkW ‘was it concave?’, trook® ‘was he crazy?".

1d3: jptkk»?f-xXs¥mn——/inthe formula C?2/k/C*43V-: kpokt
‘to be full’, ktooml ‘rooster fish’, kkdppira ‘it is flying’, kkvdassoot ‘to
loan’, kPeel ‘to be red’, kfit ‘to arise’, kx{is§i ‘to pain’, kXap§ ‘to harden’,
ksai ‘hairbrush’, k$impXa ‘to become moldy’, kmdssool ‘to be yellow’,
knoftx ‘to be jagged’.

1d4: |-—--P—--——-—-——~ y/ in the formula C22/k¥/ClHV-:
kwPapXdsl ‘cover it with it?’, k¥yaPtdXka ‘it was striped’.

1d5: /ptk--f--Xs¥mn-y/ in the formula C2a[p|CL5V-:
PposdX*t ‘you (pl) tell it to me!’, PtapsX ‘signal him!’, Pkaii ‘grow up!’,
Pfit ‘stand up?’, PXommii ‘I didn’t feel it’, Psdaktim Pdari ‘I'm going to cut
it’, P§im ‘chuckle!’, PmeX? ‘I took it’, Pnifs ‘kick him!’, Pyarittaax ‘1
burned it’.

1d6: [~—~——-——- X—wmmm— / in the formula C?2/t/Cld6V-:
{Xéekkoox ‘(a camp name)’.

1d7: --k-——-———~——~—=~— / in the formula C?2/x/C!97V-: xkoa
‘species of bush’.

1d8: ptkk¥-—-ft----- n--/ in the formula C?*/X/C'98V-:

Xpasittiikt ‘ground squirrel’, Xtoosp ‘species of plant’, Xkokts ‘species
of bush’, Xk¥éenne ‘species of gourd’, XiéHo ‘mullet fingerlings’,
Xnaaméttaat ‘(an extinct dialect group)’.

1d9: /Jptk -? f1x X s ~ m nr -/ in the formula Ca[s/CYA9V-: spiitkip
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‘species of clam’, stak ‘pumice’, skdsSiipkara ‘it is going to get hot’,
sPdmmookkara ‘it is going to get dark’, sfit Pdaya ‘do you want him to
stand?’, sldotX%la ‘evil spirit’, sxiiSitkara ‘it is going to hurt’, sXdpskara
‘it is going to harden’, ssiippiitkaPa ‘he is going to mature’, smdsxiixkara
‘it (a stone) is going to explode’, sndaffiixkara ‘it is going to be spiralled’,
sréokk¥ara ‘he is going to go crazy’.

1d10: /--k---—--- §—-—-—/ in the formula C?2a[§/Cla10y.;
SkaXtsiip ‘boy’, §§impXakara ‘it is going to become moldy’.
1dil: [-===P -~ | in the formula C28/m/Claly.:

mPitéix... ‘our return...’.

Sub-alloclasses of alloclass 2d:

2d1: [-tk~1x X Ws¥X¥—/ in the formula -VC'8/p/C34: kXopt
‘to become extinguished’, kXtoopk ‘to remain overnight (pl.)’, Pap!
‘tongue’, Payandpx‘fist’, ksipX ‘resin’, ktap W ‘to be ground up fine’, kops
“firefly’, kXap§ ‘to harden’, moxipX¥ ‘crissal thrasher’.

2d2: [p-kk¥1xX Ws§-—/ in the formula -VC'/t/C?d2: kitp ‘to
spit’, kiitk ‘to drip’, tatk® ‘species of fish’, kat! ‘to be wild (plL),
kasfimmeetx ‘to make bread (pl), SatX ‘cactus fruit thorn’, kitW
‘species of sea bass’, Pdppaats ‘Apache’, kméessoots ‘to be unused (pl.)’.

2d3: [pt——1x~ W s§ X"/ in the formula -VC'8/k/C?33: kkaakp ‘to
pound’, kpokt ‘to be full’, Xpasittiik! ‘ground squirrel’, saakx ‘species of
clam’, Paydk W ‘ankle bone’, Paoks ‘arms’, Saks ‘cockle shell’, ksikX® ‘to
rock baby on cradle board’.

2d4: [-t~—-~x~Ws§-—/ in the formula -VC8/?/C?d4: kokért ‘to
bounce’, kamifx ‘to plane’, kkiPW ‘to be red’, kiPs ‘firstborn child’,
kifdrs “to sob’.

2d5: /[ptk-t—-—-—-%—~/ in the formula -VC&/f/C?35: koafp ‘to
bounce off’, koaft ‘whirlwind’, kaafk ‘to pound a hard object’, an ikif
‘(a camp name)’, kkaf$ ‘to snap at’.

2d6: [p-k---X--—--- | in the formula ~-VC8/t/C2d8: kilp ‘to sniff”,
kdottaalk ‘ants’, kiiPPootX ‘to belch’,

2d7: p-kk¥V——-—————- / in the formula -VC'&/x/C?97: kkoxp
‘to leap forward’, ittaaxk ‘bones’, Simoxk® ‘when (interrog.)’.

2d8: /[ptk —1————% -~/ in the formula -VC!8/X/C248: kooXp ‘to be
white’, kiXt ‘to be small (pl.)’, kiXk ‘to melt (pl.y’, PeX? ‘take it!’, PaX§
‘dog’.

2d9: [-— =~ § — —/ in the formula -VC8/W/C??: ko W5 ‘to be
humped’.

2d10: [~tk-1xX W-—-X" -/ in the formula -VC8/s/C2d10: Pqgst
‘stone, mountain’, knoosk ‘to be rough’, kmas! ‘to be yellow (pl.)’, Xaasx
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‘sagueso’, koosX ‘to count’, keesW ‘to be barefoot’, k¥PesX® ‘hide it!.

2d1l: [ptk—ixX---—-- | in the formula -VClg[3/C?a1: Xtoosp
‘species of plant’, kost ‘cricket’, PaXdask ‘arrows’, kkwapXdsl ‘to cover
(as with an apron)’, Soosx ‘burlap bag’, kkasX ‘to tear’.
2d12: [-t—-1-——————— /in the formulo — VCie[X¥|C2a12: PposaX*t
‘you (pl.) tell it to me?’, PaX®l ‘cherry stone clam’.

2d13: /- tkkvIx X Ws§ XV n/inthe formula -VC8/m/C2413: Pasdamt
‘adobe’, Pakdomk ‘younger sisters (m.s.)’, ktamk® ‘men’, simf ‘barrel
cactus’, katdamx ‘to notch arrow’, kamX ‘say it?’, eamW ‘lightning’,
iPims ‘fringe’, ikiPim§ ‘ringworm’, PaamX® ‘maguey’, k¥gtéomn ‘to be
weakened’.

2d14: [-tk—tx—--§ X%~ in the formula -VC&/n/C24: Pant
‘year’, Ponk ‘sea gull’, kPanl ‘to be ten’, yaanx ‘poison sap’, in§ ‘spinal
cord’, anX® ‘much’.

2d15: j--k-——=————~ | in the formula -VCle/n/C2015: .. kéostink
‘,..the singer.’.
2d16: [——k———————~= [ in the formula -VC18/r[C2018: foerk ‘willet’.

Voiced open transition occurs between members of the sequences
/7t mk mn nk nx/ when these sequences occur immediately following a
stressed vowel: kiPt [kiP°t?] ‘to hiccough’. With some speakers, close
transition occurs in all other types of consonant sequences. With still
other speakers, voiceless open transition occurs in sequences consisting of
stop plus stop (except {2/ plus other stop) and stop plus nasal. Close
transition occurs in geminate clusters.

Geminate clusters are found to be in phonemic contrast with single
consonants in utterance initial and medial positions and are structurally
analogous to clusters of diverse consonants.

7.2. Three-consonant sequences occurring syllable initially are described
by stating each filler of the C? slot in the formula C*3C*C'V- and the fillers
of the C2C? slots with which it combines.

With /p/ as the filler of C8, the following occurs as filler of C2C': jtk/
e.g. ptkamn ‘lobster’.

With /t/ as the filler of C?, the following occur as fillers of C*C': [Xt, Xn/
tXtamt ‘was it a lot?, tXnois ‘was it cluttered up?’.

With /k/ as the filler of C?, the following occur as fillers of c2C': [pk
fk Wt WX Ws W3 xk Xt Xn sk 3k 3X/ kpkdoyo ‘to taste (pl.)’, kfkooki
‘to put on wraps (pl.)’, kWtéottix ‘was it dried up?’, kW XonydXXi ‘they
are not all there’, kWset ‘species of bush’, kWsdsni ‘species of plant’,
kxkoil ‘to let fall (pl.y’, kXtoopk ‘to remain overnight (pl.y’, kXnois ‘to be
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cluttered up’, kskdoyo ‘to smell (pl.)’, kskoomt ‘to chuckle (pl.)’, k§Xok
‘to hack’.

With [/ as the filler of C3, the following occur as fillers of C*C1: [pk
ps pm sk sk¥ ss sm §X §§/ Ppkiim... ‘my sleeping...’, PpsiittaaX ‘I'm
going to go’, Ppmiifp ‘I arrived’, Pskommdktimara ‘I'm not going to touch
it’, Psk®dgra ‘I'm not going to understand’, Pssdktimara ‘I'm going to use
it’, PsmésSiaPa ‘'m going to dream’, P§Xok ‘hack it off?’, P§§é X Xee Pdari
‘I'm going to slit it open’.

With [X/ as the filler of C?, the following occurs as filler of C2C': [pk/
Xpkimi ‘(a nickname)’.

With [s/ as the filler of C3, the following occur as fillers of C2C!: [kt
Xt Xk Xn/ sktdmmootkéeya ‘is it going to be a boy?’, sXtdmtkara ‘it is
going to be a lot’, sXkdktskara ‘it is going to get old (slang)’, sXndiskara
‘it is going to be cluttered up’.

Three-consonant sequences occurring syllable finally are described by
stating each filler of the C* slot in the formula -VCXC2C8, plus the fillers of
the C2C?® slots with which it combines.

With /p/ as the filler of C, the following occur as fillers of C*C3: jtk
tx tX tX¥ kW 1k xk Xt Xt st $x §X Xvt X%/ .. kwokéeptk °...they who got
sick.’, kaptx ‘to be wide’, imdptX ‘forehead scar’, kaptX® ‘to be punc-
tured’, PamdpkW ‘gun powder’, yandplk ‘its hooves’, Papdpxk ‘beads’,
ydapXt ‘its forearm’, kkapX1 ‘to be sour’, keeps{ ‘sand crab’, sleendpsx
‘heron’, kapsX ‘to be pitted’, kopX®t ‘to be loose’, $iipX%{ ‘palo verde’.

With [t/ as the filler of C, the following occur as fillers of C*C3: [k§
tk xk Xt X1 sx/ Pitk¥ ‘my younger sister (w.s.)’, kXatlk ‘to be thin (pl.),
Patxk ‘white tern’, kitX1] ‘to be shattered’, Payatéot X% ‘kidney’, kmatsx
‘to prevaricate’.

With /k/ as the filler of C*, the following occur as fillers of C2C3: [t§
tx tk Wt sx sX $x/ yekts “Yaquis’, kak®éssaaktx ‘to light fire (pl.y’, taktk
‘porpoises’, PakWt ‘houses’, kiksx ‘to be unripe’, kaksX ‘to awaken’,
Paoksx ‘sea catfish’.

With /?/ as the filler of C, the following occur as fillers of C?*C3: /tx
kW kx 1k X/ kiPtx ‘to be funnel-shaped’, knoork W ‘to be concave (deep)’,
...Xarkx ...and the.’, kamiPlk ‘to plane (pl.)’, kpeersX ‘to be concave
(shallow)’.

With /f/ as the filler of C', the following occur as fillers of C2C3: [pk
tx k X/ ...Plifpk ¢...my arrival’, koftx ‘coral snake’, Paftk ‘knee’, kaafsX
‘to go fast’.

With /1 as the filler of C, the following occur as fillers of C2C3: [kW
Xk/ kXolkW ‘to sip’, ...yaailXk °.. left them alone.’.
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With X/ as the filler of C, the following occur as fillers of C2C3: {pX
KW Ik 1X 3k PpomdXpX ‘don’t be angry with mel’, kSooXkW ‘to be four’,
PaXik ‘projectile points’, ...paPkéXIX ‘...if one is with him.’, ...PdX5sk
‘...the dog.’.

With /W] as the filler of C?, the following occurs as filler of C2C3: [kW/
PaWkW ‘species of eel’.

With /s/ as the filler of C?, the following occur as fillers of C2C3: [pX
tx kt kt kW xk/ Pdak imapdspX ‘it is filthy’, istx ‘leaf’, Paskt ‘lung’, koosk!
‘to be gray’, Xatésk W ‘mud hen’, knoosxk ‘to be rough (pl.)’.

With [3/ as the filler of C, the following occur as fillers of C®C3: [kt
k$ 1k xk Xt/ kvaiskt ‘come in (pl.)", Pisks ‘my younger brother (m.s.)’,
kiPislk “to be dirty’, naxkdasxk ‘species of bush’, kaasX? ‘to cough’.

With /X¥/ as the filler of C?, the following occurs as filler of C2C3: [kW/
kosiX*kW ‘to fillet’.

With /m/ as the filler of C?, the following occur as fillers of C2C3: [tx
tX¥ tk xk xX ¥x/ Pamtx ‘tendon’, komtX* ‘to be straight’, Patdamik
‘temples (of head)’, kamxk ‘bring it!’, .. kwPapomxX ‘.. if we don’t have
it.”, PamW iPikéoms$x ‘tape worms’.

With /n/ as the filler of C', the following occur as fillers of C*C3: [pX
£ tX kt 1k £X xk $X/ kosdanpX ‘to race’, eents ‘knives’, PantX ‘base’, tink{
‘species of plant’, kmoonlk ‘to be wavy’, kinfX ‘to be empty-handed’,
kokméonxk ‘to be zigzagged’, kpansX ‘to run’.

With [p/ as the filler of C!, the following occurs as filler of C2C?®: [xk/
PatalXikkooyxk ‘brotbers-in-law (m.s.)’.

7.3. Four-consonant sequences occurring syllable initially are described
by stating the filler of the C* slot in the formula C4C3C2C'V-, plus the
fillers of the C3C2C! slots with which it combines.

With /k/ as the filler of C*, the following occur as fillers of C3C2*CV-:
[Wtm Wsp Wst Wsk Wsm/ kWtmeet ‘did he believe it?, kWspdtxkkara
‘it is going to spread’, k Wstépkara it is going to be vegetation’, k Wskitdix
‘let’s return for it’, kWsmdonxkkara ‘it is going to be zigzagged’.

With [?/ as the filler of C*, the following occur as fillers of C3C2C'V-:
[ptk™ psp psk¥/ Pptk¥qPdaplifo ‘I'm not cold’, PpspdansXis ‘Of course 1
will run’, Ppsk¥?daxkXo ‘U’'m not going to yawn?’.

Four-consonant sequences occurring syllable finally are described by
stating each filler of the C* slot in the formula -VCIC2C3C4, plus the fillers
of the C2C3C4 slots with which it combines.

With [p/ as the filler of C?, the following occurs as filler of C3*C3C*:
WKW/ PpotiipWkW ‘squeeze mel’.
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With ft/ as the filler of C!, the following occur as fillers of C2C3C4:
[WkW X¥kW/ toot Wk W ‘cholla cactus’, Pat X"k W ‘penis’.

“With [k/ as the filler of C, the following occur as fillers of C2C3C4:
|Wik Wsx/ Pyak Wik ‘my ankle bones’, kook Wsx ‘to shake off’.

With /?/ as the filler of C!, the following occurs as filler of C2C3C*:
|WkW/ kooP WkW* to be vertical (pl.)’.

With /m/ as the filler of C?, the following occurs as filler of C2C3C*:
WKW/ kimWkW ‘to think (pL.)’.

8. VOWEL DISTRIBUTION

Any vowel may occur in syllable initial, medial, or final position: it
‘trunk’, exkkémme ‘to be lazy’, otdk ‘toad’, dita ‘his mother’; kip ‘to dig
up’, Pek ‘my daughter (m.s.)’, kops ‘firefly’, Pap ‘mule deer’; kdpni ‘species
of fly’, kfippe ‘to be good’, Pdarro ‘road’, dkka ‘now!’.

Vowels occur in sequences of two identical or diverse vowels, in sequences
of three identical or diverse vowels or combinations of these, and in se-
quences of four which are combinations of identical and diverse vowels.

Sequences of two and three identical vowels are phonemically in con-
trast with single vowels and with each other and are structurally analogous
to sequences of diverse vowels. The following four sets of examples show
contrasts of stressed vowel nuclei within the range of sequences of identi-
cal vowels: Pittoox'® ‘my eyes’, Piitoy'” ‘my speech’, Piiitiy ‘my efforts’;
Péppey ‘white tail deer’, kéetiy ‘to build up side of basket for extra load’,
kéeetip ‘to lie (rep.)’; kdPPa ‘to have’, kdotso ‘to hiss (tpl.)’, kéooWkwiy
‘to bark (rep.)’; kdttool ‘to be wild’, kdatiy ‘to use’, kdaatiy ‘to talk ex-
cessively’.

An unstressed vowel nucleus of two identical vowel occurs In phonemic
contrast with an unstressed nucleus consisting of a single vowel: Pittoox
‘my eyes’, Plttox ‘our mothers’.

. All possible combinations of two identical or diverse vowels occur,
except /ae/.

Syllable initially the following combinations of two vowels occur:
/i oi ee ea oi oe oa oo ai aa ao/ iif ‘his nose’, ionam ‘his hat’, eesW ‘go
barefoot!‘, eamW ‘lightning’, oin ‘his mouth wad’, oen ‘his family’
18 A nucleus consisting of a single stressed vowel is only rarely followed by a single
consonant when that consonant occurs in utterance medial position. 2dsala ‘sic ‘em!’
17 A sequence of two identical vowels is phonetically shorter before geminate con-

sonants than in other environments, Plrrtix ‘get shallow!’, kéeppox ‘horned shark’,
kdor?Pa to cry’, kdartip ‘to bake in ashes (rep.)’. . .
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éaktin ‘his equipment’, ool ‘organ pipe cactus’, ait ‘dance!’, aasx ‘species
of lizard’, aoks ‘trot!’.

" Syllable medially all possible combinations of two vowels occur, except
Jae|: kiikkeet ‘to bear a child’, piest ‘fiesta’, Pionam ‘my hat’, Pssiafa ‘I'm
going to smell it’, Patéiktin ‘rag’ (only example attested), kéetteex ‘to peel’,
kkeokl “to listen’, tear “evil spirit’, koil ‘to be blue’, toerk ‘willet’, k6o XXi
‘to die (animal)’, kéania ‘tarantula’, Pait ‘blood’, Pdonam ‘hat’, PdassaaX
‘rat’s nest’.

Syllable finally the following combinations of two vowels occur: [ii ee
ea oi 0o ai aa/ kii ‘to hear’, kee ‘species of duck’, sea ‘teddybear cholla’
koi ‘still, yet’, koo ‘guitar fish’, Pai ‘wind’, kkaa ‘to look for’.

Three-vowel sequences occur syllable initially, medially and finally.

Syllable initially the following combinations of three vowels occur: fiii
cee eaa oai oaa aai/ fiitiy ‘to do for the first time’, eeet ‘deny it!, eaax
‘vertebrae’, oai ‘to do (pl.)’, oaaf ‘waist cord’, daitox “fish (pl.)V’.

Syllable medially the following combinations of three vowels occur:
/iii iia iao eee eoi eaa oii oee 0eo 0oi 000 oai oaa aii aia aio aoa aai aao
aaa/ Piiitiy ‘my efforts’, skonsfiaPa ‘I'm not going to smell it’, kiaoto ‘neck
hump of bull’, kéeeto ‘to deny (pl.y, Xéppe 6il ‘coral sea fan’, koféaakol
‘to have good sight (pl./’, kamdiix ‘to play fiesta game’, Poeetax ‘children’,
Patéeoki*big toes’, kokdoiX ‘to win race’, k6ooWkviy ‘to bark (rep.)’, koaix
“to hang still’, roaas ‘handkerchief”, kdiitiy ‘to awaken (rep.), Pai aniPlix
‘ship’s compass’, Paio kdaix ‘to flicker’, Xikka danfox ‘their equipment’,
kdaitiy ‘to make (rep.)’, kdaotiy ‘to pass by (rep.)’, kdaatiy ‘to call (rep.).

Syllable finally the following combinations of three vowels occur: fiii
iai eee eaa oii oee oai oaa aii aai aao/ kiii “to hear (pl.)’, pti kiai ‘pair’,
kapWéee ‘to slander’, koféaa ‘to have good sight’, koii ‘to be seated (pl.),
Poee ‘baby’, P4X ano kéai ‘to wash clothes (pl.y, kiXdaa ‘to fight’, kaii
‘elder’, Papdai ‘Papago’, kaao ‘to pass by’. '

Four-vowel sequences occur syllable medially and finally.

Syllable medially the following combinations occur: fiaia iaai oiia oaii
oaia aiia aiaa aaia aaoi/ isiaiafa ‘he is going to go to bring it’, kiaaitiy
‘to go to (rep.)’, yéeno PaséiiaPa ‘we're going to go ahead’, Patoa iisk
‘sole of foot’, Pdnt oai dnniipXat ‘walk home (pl.)\’, T6t kPispdiiara “Tot is
going to use it’, PaidaPa ‘it is really windy’, isdaiaPa ‘he’s going to do
it’, ipdao impdara ‘there is no way to get through’. ‘

Syllable finally the following combinations occur: [iaai oiio oaii oaai
aaio/ kiaai ‘to cost’, PakX kdiio “to be lying around loose’, PdkkiiXo dii
‘stop (pl.)!’, koaai ‘to hunt head lice’, mos Pdaio ‘do it again!’.

A syllable may consist entirely of vowels: i ‘yes’, eaai ‘sounds’.
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9. HIGHER-LAYER PHONOLOGICAL UNITS

Higher-layer units include breath groups, pause groups and stress groups.

The breath group is a unit of speech uttered between consecutive in-
halations and contains one or more pause groups. In Seri narrative text,
breath groups frequently consist of a single long pause group, with pro-
nounced inhalation at the onset and diminution to low pitch and minimum
intensity at the end.

The pause group is a unit of speech uttered between consecutive pauses,
is coterminus with an intonation contour, and contains one or more stress
groups. Pause groups containing as many as twenty-one stress groups
have been transcribed in Seri text.

The stress group is a unit of speech characterized by a single peak of
stress, and contains one or more syllables. The peak of stress, according
to our transcription of field data, seems to be a composite of intensity,
high pitch, and length (either of vocalic nucleus or post-vocalic margin),
and it may occur on any syllable of the stress group. Such a peak, for this
language, proved to be the relevant signalling component of the stress
group since, in text, borders are usually indeterminate, and stress groups
become fused into higher phonological units. In a long pause group,
features of pitch and rhythm may be the only phonological criteria avail-
able for determining stress group borders.
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