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Ejectives 
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Ejective types 
• Plosives [t’] 
• Affricates [ts’] 
• Fricatives [s’] 
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Some properties of pre-vocalic ejectives 

• f0 low or 
high at 
vowel onset 

• Silent period 
• Slow rise 

time 

Lindau, Mona. 1984. Phonetic differences in glottalic consonants. Journal of Phonetics 12:147-155. 
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Tlingit /χ/ vs. /χ’/ 
 
 
 
 
 
 
 
 
 

• /χaːt/ ‘spruce roots’            /χ’aːn’/ ‘fire’ 

Maddieson, Ian, Caroline L. Smith, and Nicola Bessell. 2001. 'Aspects of the Phonetics of Tlingit.' 
Anthropological Linguistics 43:135-176. 
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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 
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Tlingit word-final ejective stops 
• “shorter and higher-amplitude noise than the pulmonic 

stops”                                                                       glottal release 
 
 
 
 
 
 
 
 

 
•   /k’éːt/ ‘salmonberry bush; sprouts’        /khaːk’/ ‘forehead’ 

9 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 

 
 
 
 
 
 
 

 
 
[χ’aːn] ‘fire’                                       [khaːχ’] ‘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 

11 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.” (Tuttle 2015) 

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. 

Western Central Lower Mentasta 
‘liver’ 
/c’ezet’/ 

[c’ɛzɛt’] [c’ɛzɛt̰] [c’ɛzɛɬ] [c’ɛzɛt] 

‘mittens’ 
/cets’/ 

[cɛts’] [cɛs̰], 
[cɛ̰s] 

[cɛs̰] [cɛts] 

after Kari 
1990 
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Central Ahtna word-final [ts’] 
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Ik’ey’nest’aats’ /ik’ejnest’aːts’/ ‘he cut it apart by accident’ 



“Ejectives” are pre-glottalized stops 
• Word-finally in Tlingit 
• Word-finally in Ahtna 
• Post-vocalically in Coast Tsimshian 
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Sahaptin ejectives 
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Sahaptin consonants 
lab alv pal-

alv 
pal velar lab 

vel 
uvu lab 

uvu 
glot 

plosive p t k kw q qw ʔ 
affricate ʦ ʧ 
lat affricate tɬ 
ejective pl p’ t’ k’ kw’ q’ qw’ 
ejective affr ʦ’ ʧ’ 
lat eject affr tɬ’ 
nasal     m     n 
fricative s ʃ x xw χ χw h 
lat fricative ɬ 
approximant          j      w    (ʁ) 
lat approx     l 

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

• /p p’/, /t t’/, /k k’/, /q q’/, /kw kw’/, /qw qw’/ 
• Prevocalically 

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

  VOT post-release 
silent dur 

f0 at vowel 
onset 

plosives 38 ms. -- 211 Hz 
ejectives 103 ms. 43 ms. 224 Hz ]* ]* 
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Sahaptin  
/k/ vs. /k’/ 

páku ‘have 
sex’ 
 
 
 
pák’u 
‘council’ 
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Sahaptin 
/ts/ vs. /ts’/ 

• tsíx [ˈtsiχ] ‘sting’ 
 
 
 

• ts’íx [ˈts’iχ] ‘defecate’ 
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Sahaptin phonotactics 
• Abundant consonant clusters 

– pshxú [ˈpʃχu] ‘sagebrush’ 
– shtxní [ˈʃtχni] ‘horsefly’ 
– pstxɬá [ˈpstχɬa] ‘blacksmith’ 
– ílkwsh [ˈilkwʃ] ‘fire’ 
– pákwchtk [ˈpaqwʧtk] ‘plug in’ 

 

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

Hargus, Sharon, and Virginia Beavert. 2006. 'Word-initial clusters and minimality in Yakima Sahaptin.' 
Phonology 23:21-58. 20 



Distribution of Sahaptin ejective 
stops 

• Pre-vocalic 
– k’úxɬ [ˈq’uχɬ] ‘knee’ 

• Pre-consonantal 
– Before obstruent k’sháash [ˈq’ʃáːʃ] ‘curly’ 
– Before sonorant k’mɨɬ́ [ˈq’mɨɬ] ‘rock’ 

• Word-final (rare) 
– huk’húk’ [huq’ˈhuq’] ‘pig’ 

• *C’C’; *C’/___ affr 
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Ejective stops before stops 
p t k kw q qw 

p’ p’q p’qw 

t’ t’k t’kw t’q 
k’ k’p k’t 
kw’ kw’p kw’k 
q’ q’p q’t 
qw’ qw’p qw’t qw’k 
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Ejective stops before fricatives 
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s ɬ ʃ xw χ χw 

p’ p’s p’ɬ p’ʃ p’χ 
t’ t’ʃ t’xw t’χ t’χw 

k’ k’s k’ʃ 
kw’ kw’s kw’ʃ 
q’ q’s q’ʃ q’χ q’χw 

qw’ qw’ɬ qw’ʃ 



Distribution of Sahaptin ejective 
affricates 

• Pre-vocalic 
– ts’áa [ˈts’aː] ‘near’ 

• Pre-consonantal 
– Before obstruent:  ts’xwíi [ˈts’xwíː] ‘conical’ 
– Before sonorant: ts’mɨśt [ˈts’mɨśt] ‘9’ 

• Not word-final 
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Ejective affricates 
p k kw q 

ts’ ts’p ts’k ts’kw 

tɬ’ tɬ’p tɬ’k tɬ’q 
ʧ’ ʧ’k 
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xw χ χw 

ts’ ts’xw ts’χ ts’χw 

tɬ’ tɬ’χw 

ʧ’ ʧ’χ 



Questions about Sahaptin ejectives 

• As compared with (non-ejective) plosives 
and affricates, what are the phonetic 
properties of ejectives 
– before voiceless consonants? 
– word-finally? 
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Word-final ejectives 
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Inventory and characteristics 
C C’ 

q jiqˈjiq (creaky sound) jiq’ˈjiq’ (especially creaky 
sound) 
huq’ˈhuq’ ‘pig’ 

juq’ˈjuq’ ‘unstable, wobbly’ 

ˈχiːq’ ‘hoot’ (by owl) 

t ˈk’att ‘steep’ t’t’t’t’ (noise of rain) 
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Word-final [q] vs. [q’] 

[jiqˈjiq]                           [jiq’ˈjiq’]  
‘creaky sound’                        ‘especially creaky sound’  
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Word-final [t] vs. [t’] 

[ˈk’att] ‘steep’                     [ˈt’t’t’t’] (sound of rain) 
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Word-final ejective characteristics 
• High intensity stop burst 
    and/or 
• Preceded by creaky voice 
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Pre-consonantal ejectives 
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Observations 
Ku kwlák  k’xlípa   íkushpaynk 
Ku  ˈkwlak  ˈq’χlipa   ˈikuʃpajnk 
and  there  on tule mat  like this  
 
 iyáwitamaasha 
 iˈjawitamaːʃa. 
 ‘it (lying) is floating’ 
‘Then here was something lying on top of on one of the 
floating tule mats.’ 
 

34 A text sentence by Ellen Saluskin 



Stops before stops 

[aˈnakwt]                     [taˈmakw’p]  
‘separated, divorced’   ‘behead, knock top off’ 
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Stops before fricatives 

[ˈksɨk]                            [ˈk’sɨt]  
‘stink’                                ‘cold’ 
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Affricates before stops 

[ˈlatsq]-                      [ˈlats’q]- 
‘daydream’                      ‘snap, crack, spark’ 
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[iˈniʧχa]                        [iˈwiʧ’χna]  
 ‘(3sg) places’                     ‘(3sg) shredded (pl.)’ 

Affricates before fricatives 
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Hypotheses 
Relative to non-ejective: 
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___stop ___fricative 
ejective 
stop 

•high intensity burst •high intensity burst 
•silent interval 

ejective 
affricate 

•high intensity 
fricative 

•high intensity fricative  
•silent interval 



Intensity measure 
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• Stops:  Intensity-maxvowel – Intensity-maxrelease 

[tíːtkw’k] ‘advise’            [ɬíːt’k] ‘nasal mucus, snot’ 



Intensity of release burst in other 
languages 

• C’ vs. C 
– Gitksan stops 
– Ingush stops          did not distinguish 
– Georgian stops 
– Deg Xinag lateral affricates:  did distinguish 
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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 

Gordon, Matthew, and Ayla Applebaum. 2006. 'Phonetic structures of Turkish Kabardian.' Journal of the 
International Phonetic Association 36:159-186. 
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• Affricates 
– Intensity-maxvowel – Intensity-maxfricative 

[latsqɬá] ‘day-dreamer’         [lats’qɬá] ‘sparker’ 



Materials 
• Words and sentences 
• 9,830 with published (2009) dictionary 
• 12,972 currently 

Beavert, Virginia, and Sharon Hargus. 2009. Ichishkíin Sɨńwit Yakama/Yakima Sahaptin Dictionary. Toppenish and 
Seattle: Heritage University and University of Washington Press. 
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Word lists 
pairs  release pairs C C’ 
31 stop p 7 ˈχapʃanajk- ‘pile up’ ˈχap’ʃnak- ‘collapse’ 

t 10 iˈ’atχa he goes out iˈlat’χa ‘it sparked’ 
k 5 ˈksik ‘stink’ ˈk’sít ‘cold’ 
q 9 ˈʧaqpt- ‘pull tight’ ˈʧaq’p- ‘tie down’ 

14 labialized kw 8 waˈpakwʃtik- ‘grab at and 
miss’ 

saˈpakw’stik- ‘wipe’ 

stop qw 6 ʃaˈpaqwtk- join together tiˈnaqw’tk- sprain 
15 affricate ts 5 ˈlatsq- ‘daydream’ ˈlats’q- ‘crack, snap, 

spark’ 
tɬ 5 ˈqatɬχatk- ‘get used to’ iwˈjatɬ’χwa ‘it ended’ 
ʧ 5 iˈniíʧχa ‘he places it’ iˈwiʧ’χna ‘he stripped, 

shredded it’ 
50 
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Silent interval before fricative? 
• 28 pairs 
• Yes. Mean duration: .031 sec (s = .019) 

 
 
 
 
 
 

[pináqw’ɬtaj-] ‘win back’ 
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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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Fate of hypotheses 
Relative to non-ejective: 
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___stop ___fricative 
ejective 
stop 

high intensity burst high intensity burst 
silent interval 

ejective 
affricate 

X high intensity fricative X high intensity fricative  
silent interval 



Ejective affricates 

1. Most as predicted 

50 
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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 

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



Conclusions 
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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 

53 



Further research 
• Compare pre-consonantal and pre-vocalic 

ejective properties 
• Scrutinize previously transcribed 

geminate affricates 
– ˈts’ts’uːp ‘thaw, melt’ 
– ˈtɬ’tɬ’umχ ‘red-wing blackbird’ 
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