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• Gemination, also called consonant length contrast, is defined as the 
articulation of a consonant for a longer period of time than that of a
singleton consonant, and by convention, it is represented by a doubled
letter (e.g., /C/ vs. /CC/).

• Gemination has been reported as a distinctive feature for many 
languages such as Arabic, Finnish, Japanese, Italian, Swedish, 
Malayalam, among many others (e.g., Khattab 2007, Issa 2005, Payne 
2005, 2006)

• Sakha, an under-documented Turkic language spoken in Yakutia, 
displays a rich inventory of consonant geminates at the word medial 
position, i.e., VCV vs. VCCV, unusually covering a wide range of 
manners of articulation (Krueger 1962). Vowel length is also 
phonemically contrastive in Sakha.

• However, how geminates of different consonant types are 
phonetically realized and how consonant geminates coordinate 
with surrounding vowels temporally in Sakha have not been 
understood.

• This study examines these questions using geminates of different 
manners of articulation (/t/ vs. /tt/; /k/ vs. /kk/; /t͡ ʃ/ vs. /t͡ ʃ t͡ ʃ/; /l/ vs. /ll/; /n/ 
vs. /nn/; /χ/ vs. /χχ/) in Sakha, with the goal to contribute to a better 
understanding of the cross-linguistic variation of consonant gemination.

• Vowel inventory of Sakha

• Consonant inventory of Sakha

• Speaker
A female native speaker of Sakha, with no known speech disability, served as the
speaker for this study.

• Materials
For each consonant type, word pairs in different temporal arrangements were
constructed in which the vowel preceding and the vowel following the consonant
alternated between short-short (VCV vs. VCCV), short-long (VCVV vs. VCCVV),
long-short (VVCV vs. VVCCV) and long-long (VVCVV VS. VVCCVV).

• Elicitation
Data was collected through more than 10 individual elicitation sessions with 
the speaker. Each elicitation lasted between 10 to 20 minutes. The speaker was
asked to repeat each word in a carrier sentence “biligin ___ dien tɯlɯ ɛt’’ (Please
say the word ___) for three times in a conversational way. 

• Recording
All the recordings took place over Zoom. The speaker was recorded using the
built-in microphone of Macbook air 2017 model through the local recording of 
Zoom. Recordings were digitized at a sampling rate of 32, 000kHz and 32 bit 
sample width. Recordings of 1361 tokens were further analyzed using Praat
(Boersma, 2006)

• /l/ vs. /ll/

• /n/ vs. /nn/

• /χ/ vs. /χχ/

/χ/ in xaxaj /χχ/ in xaxxaj

• In Sakha, geminates differ from their singleton counterparts mainly by 
showing a longer overall consonant duration.

• Gemination is realized differently for consonants with different manners 
of articulation:

o For stops and affricates, significant longer closure duration is the most 
reliable cue.

o For uvular fricatives, the singleton fricative becomes an affricate when 
geminated.

• Taken together, geminates in Sakha are produced with stronger 
articulation and greater constriction. Moreover, geminates coordinate 
with their surrounding vowels temporally. Short vowels preceding the 
geminates are likely to be longer, while short vowels that follow tend to
be shorter.  Vowel length thus is an enhancement cue for geminates. 
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• Analysis
Welch two-sample t-tests were conducted to compare durational differences
for each pair type.

• /t/ vs. /tt/

• /k/ vs. /kk/

• /t͡ʃ/ vs. /t͡ʃ t͡ʃ/

“*” marks 
statistically 
significant 
comparisons
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