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1. Problems with a synchronic description of gutturals
in Tiberian Hebrew and in modern Hebrew

(1) Intervocalic deletion of /ʾ/ and /h/ forms in Biblical Hebrew
Non-reduced Reduced

תירִֵאְשׁ šəʾērīṯ ’rest of’ (2 Chr 34:9) תירִֵשׁ šērīṯ (1 Chr 12:39)
םיִמוֹאְת təʾōmīm ’twins’ (Gen 38:27) םִמוֹת tōmīm (Gen 25:24)
דיִגַּהְל lə-haggīḏ ’to tell’ (1 K 18:12) דיִגַּל l-aggīḏ (2 K 9:15)
תוֹארֵָהְל lə-hērå̄ʾōṯ ’to be seen’ (1 K 18:2) תוֹארֵָל l-ērå̄ʾōṯ (Ex 34:24)

(2) Blocked reduction of a vowel historically preceded by a guttural
m.sg. Tib. modern m.pl.    Tib. modern Gloss

ריִשָׁע  ʿå̄šīr ašir םירִיִשֲׁע  ʿăsīrīm aširim ’rich’
דוּבָא  ʾå̄ḇūḏ avud םידִוּבֲא  ʾăḇūḏīm avudim ’lost’
גוּרָה   hå̄rūḡ arug םיִגוּרֲה   hărūḡīm arugim ’killed’

2. Gutturals as a natural class
(3) The ”gaháwa-syndrome” found in dialectal Arabic verb forms

underlying: /yáGC2iC2/ yaḫdim ’he serves’
post-guttural epenthesis: yaGaC2iC3 yaḫádim
a-deletion: yGáC2iC3 yḫádim

(4) Examples of the ”gaháwa-syndrome” in nouns (mediae gutturalis)
/naʿja/ → naʿája ’ewe’
/ʾaḥmar/ → ʾaḥámar ’red’
/ʾaḫḍar/ → ʾaḫáḍar ’green’
/qahwa/ → gaháwa ’coffee’
/baḡla/ → baḡála ’female mule’
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(5) Epenthesis of a copied vowel
Ø  →   V /  V  [pharyngeal] __]σ

  [– str]

(6) Example surface forms of verbs primae { א, ה, ח, ע }
Root Non-past (”imperf.”) Infinitive Gloss

בהאבֹהֱאֶי  yęʾęăḇ בֹהֱאֶל  lę-ʾęh̆ōḇ ’to love’
ךפהךֹפֲהַי  yahăp̄ōḵ ךֹפֲהַל  la-hăp̄ōḵ ’to turn’
םלחםלֲַֹחַי  yaḥălōm םלֲֹחַל  la-ḥălōm ’to dream’
דמעדֹמֲעַי  yaʿămōḏ דֹמֲעַל  la-ʿămōḏ ’to stand’

(7) Synchronic derivation of surface verbs forms primae gutturalis
underlying /yiGC2ōC3/
preguttural lowering yaGC2ōC3

post-guttural epenthesis yaGăC2ōC3

post-vocalic spirantisation yaGăC̱2ōC3

of C2 (if C2 ∈ { ב, ג, ד, כ, פ, ת })

3. The relevance of the sonority scale
(8) Epenthesis in apocopated consecutive verb forms of the ה’’ל  type

Root Falling sonority (C1 → C2)
הבשְבְשִׁיַּו way-yišb ’and he took captive’ (Num 21:1)
התשְתְשֵׁיַּו way-yēšt ’and he drank’ (Gen 9:21)

Root Rising sonority (C1 → C2)
הרמרֶמֶתַּו wat-tęḿęr ’and it [Jerusalem] was reluctant’ (Ez 5:6)
הלגלֶגִיַּו way-yíḡęl ’and he uncovered’ (2 K 17:23)

(9) Epenthesis in Arabic C1vC2C3-structures
Falling sonority (syllable coda) Rising sonority (syllable coda)
/bard/ > [bard] ’cold’ /badr/ > [badir] ’full moon’
/širk/ > [širk] ’disbelief’ /šukr/ > [šukur] ’thanks’
/qalb/ > [ʾalb] ’heart’ /qabl/ > [ʾabil] ’before’
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”A syllable contact A$B is the more preferred, the less the Consonantal Strength of 
the offset A and the greater the Consonantal Strength of the onset B; more precisely – 
the greater the characteristic difference CS(B)–CS(A) between the Consonantal 
Strength of B and that of A.” (Vennemann 1988: 40)

(10) Possible blocking of syncope in Akkadian C1vC2vC3(v)-structures
Reduced form Non-reduced form
nakru(m) ’hostile’ nakiru(m)
ublü ’they (m.) brought’ ubilü

(11) Jussive forms in Chaha
Rising sonority (C2 → C3) Falling sonority (C2 → C3)
yägfər ’let him release’ yäsərt ’let him cauterise’
yäk’ßər ’let him plant’ yätərx ’let him make an incision’
yäft’əm ’let him block’ yägəmt’ ’let him chew off’

(12) A possible sonority scale for Tiberian Hebrew

Consonantal strength /
Sonority
most sonorous
(weakest 
consonantality)

↑

↓

least sonorous
(strongest 
consonantality)

  0
  0
  1

  2

  3

  4

  5

  6

  7

  8

  9

10

Consonantal strength /
Sonority classes
low (open) vowels
mid vowels
high (close) vowels/glides

central liquids (r-sounds)

lateral liquids (l-sounds)

nasals

voiced fricatives

voiceless velarised fricative

voiceless plain fricatives

voiced plosives

voiceless velarised plosive

voiceless plosives

Hebrew 
consonants

NA
NA
י ו

ר

ל

נ מ

ז ד ג ב

צ

ת שׁ שׂ פ ס כ

דּ גּ בּ

ט

תּ ק פּ כּ 
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4. Forms primae gutturalis in general
Gesenius 1910: 164–169 = §§ 62, 63; Bauer & Leander 1922: 347–353 = § 49; Blau 1993: 
54f. = § 28; Joüon & Muraoka 2006: 167f. = § 68.
Joüon & Muraoka 2006: 81 (= § 22b): “א and ע readily take the ḥaṭef; ה and ח readily 
go without it. The following consonant may or may not favour the use of the ḥaṭef.”
Ginsberg 1929–1930: 131–133; LaSor 1956; DeCaen 2003.

(13) Percentage of ḥăṭå̄p̄-forms (ordered with decreasing C2-sonority)

C2

ו

י

ר

ל

מ

נ

ז

ה

ח

צ

ס

שׂ

שׁ

ב

ג

ד

ט

ק

כ

פ

ת

Percentage of forms with anaptyxis
C1 = א

–

–

100%

100%

100%

100%

  90%

100%

100%

100%

  93%

–

    6%

100%

100%

  25%

    0%

–

100%

    0%

100%

C1 = ה

–

    0%

100%

100%

100%

–

–

–

–

–

–

–

–

    0%

    0%

    0%

–

–

    0%

  58%

–

C1 = ח

100%

  74%

  99%

  92%

    2%

100%

  99%

–

–

  50%

  35%

  18%

  28%

  37%

  10%

    0%

  97%

  11%

    0%

    0%

    0%

C1 = ע

100%

–

  96%

  96%

  98%

100%

  86%

–

–

  61%

–

  99%

  86%

100%

100%

  13%

  62%

  50%

    0%

    0%

    0%
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5. A closer look at the Hebrew forms primae ḥēṯ:
(14) A cumulative ranking

(15) Percentage of contact anaptyxis depending on the status of C3

C2
נ ,ו ,ג ,ב

ר ,ט ,ז

ל

י

צ

ס

שׁ

שׂ

ק

מ

תּ ,פּ ,כּ ,דּ ,גּ ,בּ 

   Percentage of forms with anaptyxis
       100%

   96-99%

   91-95%

   71-75%

   46-50%

   31-35%

   26-30%

   16-20%

   11-15%

       1-5%

          0%

C2
נ

ז

ט

ר

ל

צ

ס

שׁ

ב

פ

ת

   Percentage for III-strong verbs
   100%

     99%

     50%

     99%

   100%

       0%

       0%

     13%

     61%

       0%

       0%

   Percentage for III-weak verbs
   100%

   100%

     97%

   100%

     56%

   100%

     73%

     67%

       0%

       0%

       0%
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(16) Forms with and without epenthetic ḥăṭå̄p̄ (ordered with decreasing 
C2-sonority)
Root   Imperfect Infinitive    Gloss

רוחוּרָוֱחֶי yęḥęw̆ǻ̄rū ’to grow pale’
היחהֶיְחִי yiḥyę̄ ‘to live’
ךרחךרֲֹחַי yaḥărōḵ ’to fry (?)’
קלחקלֲֹחַי yaḥălōq ’to distribute’
דמחדֹמְחַי yaḥmōḏ ’to desire’

טנחטֹנֲחַל la-ḥănōṭ ’to embalm’
לבחלֹבֲחַי yaḥăḇōl ’to impound’

רגחרֹגֲחַל la-ḥăḡōr ’to gird’
קזחקַזֱחֶי yęḥęz̆aq ’to be strong’

בצחבֹצְחַל la-ḥṣōḇ ’to split’
םסחםֹסְחַת taḥsōm ’to tie up the mouth’
ךשׂחךֹשְׂחַי yaḥśōḵ ’to hold back’
בשׁחבֹשׁחַי yaḥšōḇ ’to think’
טבּחטֹבְּחַי yaḥbōṭ ’to beat off’
רגּחרֹגְּחַי yaḥgōr ’to gird’
לדּחלַדְּחֶי yęḥdal ’to stop’

בטחבֹטְחַל la-ḥṭōḇ ’to cut wood’
רקְחרקְֹחַי yaḥqōr ’to do research’
םכחםַכְּחֶי yęḥkam ’to be prudent

רפּחרֹפְּחַל la-ḥpōr ’to dig’
םתּחםֹתְּחַי yaḥtōm ’to seal’

(17) Strong verbs vs. ה’’ל  and א’’ל  verbs with the same C2

Form without ḥăṭå̄p̄ Form with ḥăṭå̄p̄
בֹטְחַל la-ḥṭōḇ (Dt 19:5) vs. אֹטֲחַל la-ḥăṭō(ʾ) (Hos 8:11)
רַסְחֶי yęḥsar (Dt 15:8) vs. הֶסֱחֶי yęḥęs̆ę ̄(Ps 34:9)
בֹצְחַת taḥṣōḇ (Dt 8:9) vs. הֶצֱחֶי yęḥęṣ̆ę ̄(Is 30:28)
ךַשְׁחֶת tęḥšaḵ (Qoh 12:2) vs. הֶשֱׁחֶת tęḥęš̆ę ̄(Is 6:11)
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(18) Distribution of ḥăṭå̄p̄-vowels in prefix-conjugation forms (paʿal) 
and suffix-conjugation forms (nifʿal) ending in a vowel (ordered 
with decreasing C2-sonority)
Root CvḥC2əC3v ̄/ CvḥvC2C3v ̄   Gloss

Cvḥ(v)̆C2vĆ3v(̄n)
רוח וּרָוֱחֶי yęḥęw̆ǻ̄rū (P) ’they grow pale’
ברח וּברֱָחֶי yęḥęr̆ǻ̄ḇū (P) וּברְֶחֶי yęḥęrḇū ’they are devastated’

וּברְֶחֶנ nęḥęrḇū ’they were massacred’
גרח וּגרְְחַיַּו way-yaḥrəḡū ’and they came out

frightened’
דרח וּדרְְחֶי yęḥrəḏū וּדרְֶחֶי yęḥęrḏū ’they tremble’
וּדרֱָחֶי yęḥęr̆ǻ̄ḏū (P)

קרח וּקרְַחַיַּו way-yaḥarqū ’and they gnashed
     [teeth]’

טלח וּטְלְחַיַּו way-yaḥləṭū ’and they considered
 irrevocable’

םלח וּמְלְחַי yaḥləmū ’they become strong’
םלח  וּמְלַחַּיַו way-yaḥalmū

     ’and they dreamt’
ןוּמלֲֹחַיַּו way-yaḥălṓmūn (P) ’and they dreamt’
ףלח וּפלֲֹחַי yaḥălṓp̄ū (P) ’they pass’
קלח וּקְלְחַיַּו way-yaḥləqū ’and they dealt’
וּקלֲֹחַיּ way-yaḥălṓqū (P) ’and they dealt’
למח וּלֹמְחַי yaḥmṓlū (P) ’they have pity’
וּלְמְחַת taḥməlū ’you (pl.) have pity’
סמח  וּסֹמְחַת taḥmṓsū (P) ’you (pl.) are violent’
רמח וּרְמְחֶי yeḥmərū ’they ferment’
רמח הרְָמְחַתַּו wat-taḥmər-ā(h) ’and she should

pitch with resin’
טנח וּטְנְחַיַּו way-yaḥnəṭū וּטְנַחַיַּו way-yaḥanṭū

’and they embalmed’
ךנח וּכְנְחַיַּו way-yaḥnəḵū ’and they inaugurated’
קזח וּקְזְחֶי yęḥzəqū וּקְזֶחֶי yęḥęzqū ’they are strong’
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Root CvḥC2əC3v ̄/ CvḥvC2C3v ̄   Gloss
Cvḥ(v)̆C2vĆ3v(̄n)

רסח וּרְסְחַי yaḥsərū ’they are deficient’
ךשׂח יִכֹשְׂחַת taḥśəḵī ’you (f. sg.) hold back’
בשׁח וּבְשְׁחַי yaḥšəḇū ’they think’
וּבֹשְׁחַי yaḥšṓḇū (P) ’they think’
ןוּבְֹשֲׁחַי yaḥăšōḇūn (P) ’they think’
וּבְשְׁחֶנ nęḥšəḇū ’they were counted’
ךשׁח וּכְשְׁחֶי yęḥšəḵū ’they are dark’
אבח וּאבְּחֶנ nęḥbəʾū ’they were hidden’
לבח וּלְבְּחַי yaḥbəlū ’they impound’
וּלֹבְּחַי yaḥbṓlū (P) ’they impound’
שׁבח וּשְׁבְּחַיַּו way-yaḥbəšū ’and they bound’
וּשֹׁבֲחַיַּו way-yaḥăḇṓšū (P) ’and they bound’
הָשְׁבְּחֶא ʾęḥbəš-å̄(h) ’let me bind’
רגח וּרְגְּחַי yaḥgərū ’they gird’
לדח וּלְדְּחַיַּו way-yaḥdəlū ’and they stopped’
הָלְדְּחַא ʾaḥdəl-å̄(h) ’let me stop’

אטח וּאְטֶחֶי yęḥęṭʾū ’they sin’
בטח וּבְטְחַי yaḥṭəḇū ’they cut wood’
רקח וּרקְֹחַי yaḥqṓrū (P) ’they research’
ןוּרקְְחַת taḥqərūn ’you (pl.) research’
םכח וּמָכְּחֶי yęḥkǻ̄mū (P) ’they are prudent’
הָמָכְּחֶא ʾęḥkǻ̄m-å̄(h) (P) ’let me be prudent’
זפח וּזָּפְחֶנ nęḥpǻ̄zū (P) ’they were frightened’
ץפח וּצְפְחַי yaḥpəṣū ’they are pleased’
וּצָפְחֶי yęḥpǻ̄ṣū (P) ’they are pleased’
רפח וּרְפְּחַי yaḥpərū ’they dig’
רפח וּרְפְּחַי yaḥpərū ’they are ashamed’
וּרָפְּחֶי yęḥpǻ̄rū (P) ’they are ashamed’
שׂפח וּשְׂפְּחַי yaḥpəśū ’they investigate’
וּשְׂפְּחֶנ nęḥpəśū ’they w. investigated’
רתח וּרְתְּחַי yaḥtərū ’they break through’
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(19) Anaptyctic CvḥvC2C3v̄ forms extrapolated from the previous list
קזח וּקְזֶחֶי yęḥęzqū
אטח וּאְטֶחֶי yęḥęṭʾū
םלח  וּמְלַחַּיַו way-yaḥalmū
טנח וּטְנַחַיַּו way-yaḥanṭū
ברח וּברְֶחֶי yęḥęrḇū, וּברְֶחֶנ  nęḥęrḇū
דרח וּדרְֶחֶי yęḥęrḏū
קרח וּקרְַחַיַּו way-yaḥarqū

(20) Minimal pairs contrasting ḥăṭå̄p̄-less forms with forms carrying 
ḥăṭå̄p̄  due to prosodic influence (distancing of main accent, or 
strong pausal accent – in the last example)
Form without ḥăṭå̄p̄ Form with ḥăṭå̄p̄

רקְֹחַי yaḥqōr (Job 13:9) תאֹז־רקֲָחַי yaḥăqå̄r-zō(ʾ)ṯ (Ps 44:22)
בֹשְׁחַי yaḥšōḇ (Is 10:7) יִל־בָשֲׁחַי־לַא ʾal-yaḥăšå̄ḇ-lī (2 Sam 19:20)
וּבֹשְׁחַי yaḥšṓḇū (Is 13:17) ןוּבֹשֲׁחַי  yaḥăšōḇūn (Ps 35:20)
דָמְחֶנ nęḥmå̄ḏ (Gen 2:9) םידִָמֱחֶנ nęḥęm̆å̄ḏīm (Ps 19:11)
דָמְחַמ maḥmå̄ḏ (Hos 9:6) םידִָמֲחַמ maḥămå̄ḏīm (Ct 5:16)
הֶסְחֶא ʾęḥsę ̄(Ps 57:2) הֶסֱחֶי yęḥęs̆ę ̄(Ps 34:9)

(21) The paradigm of היח  (as far as attested)
Form without ḥăṭå̄p̄ (paʿal) Form with ḥăṭå̄p̄ (hifʿīl)

3.sg.m. הֶיְחִי yiḥyę ̄(Dt 8:3) הָיֱחֶה hęḥęy̆å̄ (Jos 6:25)
2.sg.m. הֶיְחִת tiḥyę ̄(Gen 27:40) וּנָתִיֱחֶה hęḥęy̆īṯå̄-nū (Gen 47:25)
2.sg.f. יִיְחִת tiḥyī ( 2 K 4:7) –––
1.sg.c. הֶיְחֶא ʾęḥyę ̄(2 K 1:2) יִתיֵיֱחֶה hęḥęy̆ēṯī (Num 22:33)
3.pl.m. וּיְחִי yiḥyū (Zech 1:5) –––
2.pl.m. םֶתיִיְחִו wi-ḥyīṯęm (Ez 37:5) םֶתִיֲחַה haḥăyīṯęm (Jos 2:13)

וּיְחִת tiḥyū (Jer 35:7) –––
ןוּיְחִת tiḥyūn (Dt 8:1) –––

2.pl.f. הָניֶיְחִת tiḥyęn̄å̄ (Ez 3:21) –––
1.pl.c. הֶיְחִנ niḥyę ̄(Gen 43:8) –––
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ipt. sg.m. הֵיְחֶו we-ḥyē (Prov 7:2) יִנֵיֲחַה haḥăyē-nī (Is 38:16)
ipt. pl.m. וּיְחִו wi-ḥyū (Jer 27:12) וּיֲחַה haḥăyū (Num 31:18)
inf. cs. תוֹיְחִל li-ḥyōṯ (Ez 33:12) תוֹיֲחַהְל lə-haḥăyōṯ (Gen 6:20)
inf. abs. ––– הֵיֲחַה haḥăyē (Jos 9:20)
noun הָיְחִמ miḥyå̄ (Ezra 9:8) –––

’preservation of life’

6. An optimality-theoretical analysis
6.1. An example (Bat-El 1996)
1. SYLLCONT: The onset of a syllable must be less sonorous than the last 
segment in the immediately preceding syllable, and the greater the slope 
in sonority the better.
2. LINEARITY IO: The sequence of the constituents must follow the un-
marked syntactic order (here: noun-adjective).

(22) Constraint Tableau for (modern Hebrew) xaydak ‘bacterium’

(23) Constraint Tableau for (modern Hebrew) ramkol ‘loudspeaker’

6.2. Analysis of selected opposing forms

1. LOWERING IO-Pref  (the output correspondent of an input vowel in 
the prefix must be [–high]”);

2. DEP IO (output segments must have input correspondents);

3a. *˛v$̆C2[–son]/m (no syllable contact ˛v̆$C2[–son]/{m}),
with C2[–son] ∈ {š, s, b, g, d, q, d, k, p, t} and

Candidates

a. : ) xaydak
b. dakxay

SYLLCONT

* !

LINEARITY IO

*

Candidates

a. kolram
b. : ) ramkol

SYLLCONT

* !
LINEARITY IO

*
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3b. *˛$C2[+son]  (no syllable contact ˛$C2[+son]/{†, ś, ß} – with /˛/ as 
coda of an unstressed syllable), with C2[+son] ∈ {w, y, l, n, z, r, ḇ, ḡ};

4. *˛$C2v#̄ (no ה’’ל  form – C3 = w/y – without epenthetic ˛ă†p̄);

5a. *Cv˛C2vC3-σ́  (no Cv˛C2vC3-structure without epenthetic ˛ă†p̄  be-
fore a clitic element with the feature [+main stress]);

5b. *˛v$̆C2v ̄#́  (no ˛v̆$Cv́̄-structure with an epenthetic ˛ă†p̄  in case of 
strong pausal accent on the ultima of a form ה’’ל  form – C3 = w/y).

(24) Constraint Tableau for yaḥtōm (Est 8:10)

(25) Constraint Tableau for yaḥălōm (Gen 28:12)

Comment: form a. is preferred in (24) because of the strong onset of the 
second syllable; form b. is preferred in (25), as the other two forms fea-
ture an unfortunate syllable contact.

Input:
yiC1C2ōC3

a. : )  םֹתְּחַי

b.      םֹתֲּחַי

c.      םֹתְּחִי

*CvḥC2vC3-
σ́[+main 
stress]

NA

NA

NA

*ḥ$C2[+son]
(no unfortu-
nate syllable 

contact)

DEP IO
(no 

epenthesis) ≈
*ḥv̆$C2[–son]

* !

LOWERING 
IO-Pref

(prefix vowel 
must be 
[–high])

*

Input:
yiC1C2ōC3

a.      םלְֹחַי

b. : ) םלֲַֹחַי

c.      םלְֹחִי

*CvḥC2vC3-
σ́[+main 
stress]

NA

NA

NA

*ḥ$C2[+son]
(no unfortu-
nate syllable 

contact)

* !

* !

DEP IO
(no 

epenthesis) ≈
*ḥv̆$C2[–son]

*

LOWERING 
IO-Pref

(prefix vowel 
must be 
[–high])

*
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(26) Constraint Tableau for yęḥså̄r (Pr 31:11)

(27) Constraint Tableau for yęḥęs̆ę ̄(Ps 34:9)

(28) Constraint Tableau for ʾęḥsę ̄(Ps 57:2)

Comment: form a. is preferred in (26) because of the strong onset of the 
second syllable; form b. is preferred in (27) as the mora count in a III-
weak form stipulates an epenthetic ḥăṭå̄p̄  vowel; form a. is preferred in 
(28) because of the strong pausal accent, in spite of the III-weak para-
meter.

Input:
yiC1C2å̄C3

a. : )  רָסְחֶי

b.      רָסֱחֶי

*CvḥC2vC3
-σ́[+main 

stress]

NA

NA

*ḥ$C2v̄
(no C3 = w/y 
form without 
epenthesis)

NA

NA

*ḥ$C2[+son]
(no unfortu-
nate syllable 

contact)

DEP IO
(no 

epenthesis) ≈
*ḥv̆$C2[–son]

* !

LOWERING 
IO-Pref

(prefix vowel 
must be 
[–high])

Input:
yiC1C2ē

a.      הֶסְחֶי

b. : ) הֶסֱחֶי

*ḥv̆$C2v́̄#
[+strong 
pausal 
accent]

*ḥ$C2v̄
(no C3 = w/y 
form without 
epenthesis)

* !

*ḥ$C2[+son]
(no unfortu-
nate syllable 

contact)

DEP IO
(no 

epenthesis) ≈
*ḥv̆$C2[–son]

*

LOWERING 
IO-Pref

(prefix vowel 
must be 
[–high])

Input:
ʾeC1C2ē

a. : ) הֶסְחֶא

b.     הֶסֱחֶא

*ḥv̆$C2v́̄#
[+strong 
pausal 
accent]

* !

*ḥ$C2v̄
(no C3 = w/y 
form without 
epenthesis)

*

*ḥ$C2[+son]
(no unfortu-
nate syllable 

contact)

DEP IO
(no 

epenthesis) ≈
*ḥv̆$C2[–son]

*

LOWERING 
IO-Pref

(prefix vowel 
must be 
[–high])
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(29) Constraint Tableau for yaḥšōḇ (Is 10:7)

(30) Constraint Tableau for yaḥăšå̄ḇ(-) (Ps 40:18)

Comment: form a. is preferred in (29) because of the strong onset of the 
second syllable; form b. is preferred in (30) because of the rightward 
shift of the main accent.
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Input:
yiC1C2ōC3
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σ́[+main 
stress]

NA

NA

*ḥ$C2[+son]
(no unfortu-
nate syllable 

contact)

DEP IO
(no 

epenthesis) ≈
*ḥv̆$C2[–son]

* !

LOWERING 
IO-Pref

(prefix vowel 
must be 
[–high])

Input:
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DEP IO
(no 
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*
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