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Ejectives




Ejective types

* Plosives [t’]
o Affricates [ts’]

* Fricatives [s’]




Some properties of pre-vocalic ejectives
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Lindau, Mona. 1984. Phonetic differences in glottalic consonants. Journal of Phonetics 12:147-155.



Tlingit /x/ vs. /¥’/
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/xa:t/ ‘spruce roots’ /x’amn’/ ‘fire’

Maddieson, Ian, Caroline L. Smith, and Nicola Bessell. 2001. 'Aspects of the Phonetics of Tlingit.'
Anthropological Linguistics 43:135-176.



Ejective distribution

« In most languages, ejectives only occur
before vowels

— Chipewyan, Witsuwit’en, etc.
* In some languages, ejectives also occur
before consonants and/or word-finally

— Tlingit, Gitksan, Coast Tsimshian, Montana
Salish, Ahtna, etc.

— Ejectives in these environments less well
described



Tlingit word-final ejective stops

« “shorter and higher-amplitude noise than the pulmonic

stops” lottal release
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« /k’é:t/ ‘salmonberry bush; sprouts’ /kba:k’/ ‘forehead’

Maddieson, Ian, Caroline L. Smith, and Nicola Bessell. 2001. 'Aspects of the Phonetics of Tlingit.'
Anthropological Linguistics 43:135-176.



Tlingit ejective fricatives

* Pre-vocalic: Post-vocalic:
 post-glottalized pre-glottalized l
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[x’a:n] ‘fire’ [kha:y’] ‘chicken, grouse’
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Coast Tsimshian

» Post-vocalic ejective stops and affricates
are pre-glottalized: <’k, ’k, ’p, ’t, 'ts>
— hanaa’k ‘woman’
— ~ hana’a

Dunn, John Asher. 1979. Sm'algyax: A Reference Dictionary and Grammar for the Coast Tsimshian
Language. Seattle and Juneau: University of Washington Press and Sealaska Heritage Foundation.



Ahtna

« “In all dialects of Ahtna except Mentasta,
ejectives occur finally in some form---usually,
however, not as canonical ejectives with a

glottal release.” (rute 2015)

Western | Central |Lower Mentasta
i‘fgtg’(-')Kaﬂ ‘liver’ [c’ezet’] | [c’ezet] |[c’ezed] | [c’ezet]
/c’ezet’/
‘mittens’ | [cets’] [ces], [ces] [cets]
/cets’/ [ces]

Kari, James. 1990. Ahtna Athabaskan Dictionary. Fairbanks: Alaska Native Language Center, University
of Alaska Fairbanks.

Tuttle, Siri G. 2015. 'Stem-Final Ejectives in Ahtna Athabascan.' In Laryngeal Features of Native American ,
Languages, ed. by Matt Coler, Leo Wetzels and Heriberto Avelino. Leiden: Brill. 51-70.



Central Ahtna word-final [ts’]
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Ik’ey’nest’aats’ /ik’ejnest’a:ts’/ ‘he cut it apart by accident’
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“Ejectives” are pre-glottalized stops

* Word-finally in Tlingit
* Word-finally in Ahtna
 Post-vocalically in Coast Tsimshian



jectives

in ej

Sahapt




Sahaptin consonants
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Hargus, Sharon, and Virginia Beavert. 2014. 'Northwest Sahaptin.' Journal of the International Phonetic
Association 44 (3):319-342.



Previous instrumental study of
Sahaptin ejectives

* /pp/,/tt/, /kK/, /qd/, /K" KY/, /q¥ @/
* Prevocalically

post-release fO at vowel
sﬂent dur onset
plosives 38 ms. 211 Hz
ejectives 103 ms. 43 ms. 224 Hz

\"

Grossblatt, Benjamin D. 1997. Sahaptin ejection and the fortis/lenis model. M.A. thesis, Department of Linguistics,
University of Washington.



Sahaptin L‘ WO
/k/ vs. /K’/
LK pdku ‘have
sex’ ‘, m”4
{ w M“m
pdk’u *
‘council’




Sahaptin
/ts/ vs. /ts’/
o tsix ['tsiy] ‘sting’
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Sahaptin phonotactics

« Abundant consonant clusters
— pshxti ['pfyu] ‘sagebrush’
— shtxni ['(tyni] ‘horsefly’

— pstxid ['pstyta] ‘blacksmith’
— ilkwsh ['ilk"(] ‘fire’
— pdkwchtk ['‘pag*tftk] ‘plug in’

Hargus, Sharon, and Virginia Beavert. 2002. 'Yakima Sahaptin clusters and epenthetic [i].' Anthropological
Linguistics 44:1-47.

Hargus, Sharon, and Virginia Beavert. 2006. 'Word-initial clusters and minimality in Yakima Sahaptin.'
Phonology 23:21-58.



Distribution of Sahaptin ejective
stops

Pre-vocalic

— k’tixt ['q'uyi] ‘knee’

Pre-consonantal

— Before obstruent k’shdash ['q’fa:{] ‘curly’
— Before sonorant k’'m#t ['q’mid] ‘rock’
Word-final (rare)

— huk’hitk’ [huq’'huq’] ‘pig’

*CQ; *C/__ affr



Ejective stops before stops

- p |t |k k" [q |q%
p’ PqQ pq”

t’ t'’k t’kW  t'q

K’ kp Kkt

kv k"p kwk

q ap qt
v q'p gVt qvk



Ejective stops before fricatives

-ﬂ-----
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qQ Js q’f Qax qx”
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Distribution of Sahaptin ejective
affricates

* Pre-vocalic
— ts’da ['ts’a:] ‘near’

* Pre-consonantal
— Before obstruent: ts’xwii ['ts’xVi:] ‘conical’
— Before sonorant: ts’mist ['ts’'mist] ‘9’

* Not word-final



Ejective affricates

-_--E-
ts’p ts’k ts’kW
t¥ t¥p P’k t¥'q
f’ 'k
---
ts’xW ts’y ts’ W
td’ W

tf’ %
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Questions about Sahaptin ejectives

* As compared with (non-ejective) plosives
and affricates, what are the phonetic
properties of ejectives
— before voiceless consonants?

— word-finally?



Word-final ejectives




Inventory and characteristics

I
q jiq'jiq (creaky sound) jiq’jiq’ (especially creaky
IS sound) NS

huqﬂhuq) (pig7

juq’'juq’ ‘unstable, wobbly’
1 ~
vi:q’ ‘hoot’ (by owl)

t 'k’att ‘steep’ {: t’t’t’t’ (noise of rain)
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0.2451

-0.3162

‘creaky sound’

Word-final [q] vs. [q’]
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Word-final [t] vs. [t’]
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t
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['k’att] ‘steep’ ['t’t’t’t’] (sound of rain)



Word-final ejective characteristics

» High intensity stop burst
and/or
* Preceded by creaky voice



Pre-consonantal ejectives

e
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Observations

Ku kwldk k’xlipa ikushpaynk

Ku ‘'k¥lak 'q’xlipa ikufpajnk

and there on tule mat like this
iyawitamaasha

i jawitama:(a.
‘it (lying) is floating’

‘Then here was something lying on top of on one of the
floating tule mats.’

A text sentence by Ellen Saluskin



Stops before stops
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[a'nak"t] [ta'mak"’p]
‘separated, divorced’ ‘behead, knock top off’



Stops before fricatives
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0
k TR
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rksik]

‘stink’
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‘cold’
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Affricates before stops
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‘daydream’ ‘snap, crack, spark’



Aftricates before fricatives
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‘(3sg) shredded (pl.)’



Hypotheses

Relative to non-ejective:

__stop _fricative
ejective *high intensity burst  <high intensity burst
stop esilent interval
ejective *high intensity high intensity fricative

affricate fricative esilent interval



Intensity measure

« Stops: Intensity-max — Intensity-max
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[ti:tk"Wk] ‘advise’ [{i:t’k] ‘nasal mucus, snot’



Intensity of release burst in other
languages

e Cvs.C
— Gitksan stops

—_

— Ingush stops - did not distinguish

— Georgian stops
— Deg Xinag lateral affricates: did distinguish

Hargus, Sharon. 2008. Deg Xinag lateral affricates: Phonetic and historical perspectives. Paper
presented at Poster presented at annual meeting of Society for the Study of the Indigenous
Languages of the Americas, Chicago.

Ingram, John, and Bruce Rigsby. 1987. 'Glottalic stops in Gitksan: An acoustic analysis.' In Proceedings
of the XIth International Congress of Phonetic Sciences, ed. by Keel ja Kirjanduse Instituut. Tallinn,
Estonia: Academy of Sciences of the Estonian SSR. 134-137.

Vicenik, Chad. 2010. 'An acoustic study of Georgian stop consonants.' Journal of the International
Phonetic Association 40:59-92.

Warner, Natasha. 1996. 'Acoustic characteristics of ejectives in Ingush.' In Proceedings of the
International Conference on Spoken Language Processing, Oct. 3-6, 1996, Philadelphia. New York:
Institute of Electrical and Electronics Engineers. 1525-1528.



Intensity measure

o Affricates

— Intensity-max Intensity-maXe. ..cive

vowel

|
ts q 1 a a ts’ q 1 a

0 0.75

[latsqia] ‘day-dreamer’ [lats’qla] ‘sparker’

Gordon, Matthew, and Ayla Applebaum. 2006. 'Phonetic structures of Turkish Kabardian.' Journal of the
International Phonetic Association 36:159-186.



Materials

« Words and sentences
* 9,830 with published (2009) dictionary
« 12,972 currently A A A A

AAAAAAAAAAAAAA'

Beavert, Virginia, and Sharon Hargus. 2009. Ichishkiin Sinwit Yakama/Yakima Sahaptin Dictionary. Toppenish and
Seattle: Heritage University and University of Washington Press.



Word lists

pairs | release pairs | C C
31 stop p |7 vapfanajk- ‘pile up’ 'vap’fnak- ‘collapse’
t |10 |i"atya he goes out i'lat'ya ‘it sparked’
k |5 'ksik ‘stink’ 'k’sit ‘cold’
q 'fagpt- ‘pull tight’ 'tfaq’p- ‘tie down’
14 | labialized k% |8 wa'pak™(tik- ‘grab at and | sa'pak"’stik- ‘wipe’
miss’
stop qQ" | 6 {a'paq"tk- join together | ti'naq"’tk- sprain
15 affricate | ts ' 5 'latsq- ‘daydream’ 'lats’q- ‘crack, snap,
spark’
tt |5 'qatiyatk- ‘get used to’ iw'jat¥’y"a ‘it ended’
ff |5 iniitfya ‘he places it’ i'wit{yna ‘he stripped,
shredded it’
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Silent interval before fricative?

« 28 pairs
* Yes. Mean duration: .031 sec (s = .019)

[pindq*’dtaj-] ‘win back’ [

Sy 0 T 0.4




Higher-intensity release?

* Non-labialized stops (31 pairs): yes
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Higher-intensity release?

 Labialized stops (14 pairs): yes
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Higher-intensity release?

» Affricates (15 pairs): no
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ejective non-¢j
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Fate of hypotheses

Relative to non-ejective:

__stop __fricative

ejective | v'high intensity burst v'high intensity burst
stop v'silent interval

ejective | X high intensity fricative X high intensity fricative
affricate v'silent interval



sity-max (dB)

Normalize

16
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Ejective affricates

1. Most as predicted

w N
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Ejective affricates, cont.

2. In Turkish Kabardian, ejective fricatives
had significantly less intensity relative to
non-ejective fricatives

. < narrower supralaryngeal
constriction (reduces airflow and noise)

. < narrower glottal constriction

Gordon, Matthew, and Ayla Applebaum. 2006. 'Phonetic structures of Turkish Kabardian.' Journal of the
International Phonetic Association 36:159-186.



Conclusions




Sahaptin C’

« Word-final

— High intensity release
— Pre-glottalized

* Before voiceless C
— High intensity release
« Stops—always
* Fricatives—often but not always
— Silent period discernible before fricative



Further research

« Compare pre-consonantal and pre-vocalic
ejective properties

 Scrutinize previously transcribed
geminate affricates
— 'ts’ts’u:p ‘thaw, melt’

— 't¥tYumy ‘red-wing blackbird’
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