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The language

* Aramaic
* Neo-Aramaic
* Western Neo-Aramaic
* Maaloula Aramaic
 status: endangered




Geminates in Maaloula Aramaic

* It has long been known that geminates in Maaloula Aramaic
can occur in word-initial, word-medial, and word-final
positions (see, e.g., Arnold 1990: 17).

* These examples illustrate the contrast between singleton and
geminate consonants:

nofek
nnofek
irex
irrex

takkan
takkann

‘he goes out’ word-initial position
‘ go out’

‘it (M) became longer’ word-medial position
‘long; tall (INDF.M.SG)’

‘knocks (EPL)’ word-final position
‘he hammered them’



Geminates in Maaloula Aramaic

* |t can also be argued that geminates can occur across word
boundaries:

ex Xifo ‘like stones’
b-besra ‘with meat’
ho§ Caymta ‘this cloud’
raysis senna ‘the top of the rock’

* However, not much had been known about the phonological
and phonetic properties of these geminates before this study
was conducted.



Aims of the talk

* to show how Maaloula Aramaic geminates arise

* to demonstrate how they can be phonologically
represented

* to illustrate how gemination interacts with other
phonological processes

* to present the phonetic properties of these geminates,
focusing on two acoustic correlates of gemination:
* duration of the consonant itself
* duration of the preceding vowel



Data and method



Data

Aol 27, 2022 natanet | apen kssens
The Maaloula Aramaic Speech Corpus (MASC)

https://doi.org/10.5281/zenodo.6496714

(Eid et al. 2022; Eid, Seyffarth & Plag 2022)

* alist of all consonants (singletons and geminates)

* for each consonant, a list of all word tokens which
contain it



Data

* three environments were included in the study:

#__V
V_ V
V__#

forna ‘oven’
ffo

bahar
ahhad

h
h

0
a

¢

SS

‘face; surface’

‘a lot; very’
someone (M)’

singleton
geminate

)
)
smgleton)
)
)
)

geminate
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Dataset

* the dataset Prec. Foll. Prec. Foll.
consisted of . Word file Seg. Seg. Vowel Vowel Envir.
78,971 . h gem ahhad Ill.99 a a short short V.V
observations l gem talla IV.06 a a short short V.V

* all consonants | sgl Ile 111.33 1 e long short V_V
oCcCcur as n gem hanna Ill.10 a a short short V_V
singletons and n sgl ana IV.11 a a short short V_V
geminates n sgl anah [l.98 a a short short V_V
except the n sgl lina IV.04b i a short short V.V
marginal p gem Sappa IV.37 a a short short V_V
phonemes /?/ p gem rappa IV.16 a a short short V_V
and /g/ which t gem batte 1l.55 a e short short V.V
occuronly as t sgl atar 1.3 a a short short V.V

singletons
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Distribution of singletons and geminates

Position Singleton Geminate
Word-initial 32,570 225
Word-medial 14,358 12,732
Word-final 16,086 3,000

Total 63,014 15,957




Distribution of short vowels and long vowels
before medial and final consonants

Vowels Before Before Before Before
medial medial final final

singletons geminates singletons geminates

Short vowels 6,641 12,613 12,512 2,984
Long vowels 7,717 119 3,574 16
Total 14,358 12,732 16,086 3,000
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Duration measurements:
The TextGrid files in MASC were used

o
1=l ﬂ:‘” J
i Bred
w ot ahhad hréna mna-blotah
W ot ahhad hréna miia blotah
w o:T aX D X ena mn (@ blo:taX\
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(Boersma & Weenink 2021; Eid et al. 2022; Eid, Seyffarth & Plag 2022) 14




Duration measurements

* durations were imported from the TextGrid files in MASC to the dataset

Segment Prec. Prec.Seg. Foll. Foll.Seg. Prec. Foll.

. Word file Duration Seg. Duration Seg. Duration Vowel Vowel Envir.

h gem ahhad I11.99 30 a 40 a 50 short short V_V
l gem talla IV.06 30 a 40 a 30 short short V_V
| sgl 1le 111.33 30 ] 40 e 80 long short V_V
n gem hanna IIl.10 30 a 40 a 40 short short V_V
n sgl ana IV.11 30 a 30 a 30 short short V_V
n sgl anah 111.98 40 a 30 a 50 short short V_V
n sgl lina [V.04b} 30 i 40 a 50 short short V_V
p gem Sappa IV.37 50 a 30 a 30 short short V_V
p gem rappa IV.16 30 a 30 a 50 short short V_V
t gem batte .55 40 a 30 e 40 short short V_V
t sgl atar 1I.03 30 a 30 a 50 short short V_V

* no manual correction of the automatically alighed boundaries was
made due to the large number of tokens
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How Maaloula Aramaic
geminates arise



Types of geminates in Maaloula Aramaic

Geminates in Maaloula Aramaic

/\

Underlying geminates Surface geminates
Morphological Lexical Morphological Phonological

(non-concatenative) (concatenative)
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Types of geminates in Maaloula Aramaic

Geminates in Maaloula Aramaic

Underlying geminates Surface geminates

T

Morphological Lexical Morphological Phonological
(non-concatenative) (concatenative)

* part of the underlying representation of words and not the result of
* any synchronic phonological processes

* the concatenation of identical phonemes across morphological
boundaries
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Types of geminates in Maaloula Aramaic

Geminates in Maaloula Aramaic

/\

Underlying geminates Surface geminates

Morphélogical Lexical Morphological Phonological
(non-concatenative) (concatenative)

* the result of non-concatenative morphological processes

19



Morphological underlying geminates:
Example 1

* the perfect forms of many Form | verbs are generated from
triliteral roots by a pattern which geminates C,

* these examples are inflected for 3M.SG

Root Pret.  Subj. Pres. Perf.
tkn ‘to become’ itken yitkan token takken
nfk ‘to go out’ infek  yinfuk noéfek naffek
nhc ‘to go down’ inhe¢  yinhu¢ néhec¢ nahhec
slk ‘to go up’ islek  yislak solek sallek

Cbr ‘tocome in’ iCber yiSbar GCobar Capper

20



Morphological underlying geminates:
Example 2

* Form Il verbs have C, geminated

 compare these Form | and Form Il preterit verbs inflected for
3M.SG and derived from the same root

Xtb Form |: ixtab ‘he wrote’

Form Il: xatteb ‘he made someone write’
skt Form |: iskat ‘he fell’

Form Il: sakket ‘he made someone fall’
smc¢ Form |: ismec ‘he remained silent’

Form ll: sammec ‘he silenced someone’
rkd Form |. irkad ‘he danced’

Form II: rakked ‘he made someone dance’
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Morphological underlying geminates:
Example 3

* the subjunctive of Form | verbs whose C, = C; is generated by
a pattern which geminates C, when inflected, e.g., for 3M.SG

Root Preterit Subjunctive Present
Imm ‘to collect’ alam yillum [bmem
tkk ‘to knock’ atak yittuk tokek
sbb ‘to swear at’ asab yissub sobeb
tll ‘toshow’ atal yittul tolel
rss ‘to sprinkle’ aras yirrus roses
zcc ‘to throw’ azac yizzuc zocec

tbb ‘to topple’ atab yittub tobeb
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Types of geminates in Maaloula Aramaic

Geminates in Maaloula Aramaic

/\

Underlying geminates Surface geminates
Morphological Morphological Phonological
(non-concatenative) (concatenative)

* no morphologically motivated alternation between a singleton and
a geminate
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Lexical geminates

* examples
ppofca ‘loaf (of bread)’ ffo ‘face; surface’
hluffasita ‘(dung) beetle’ nawella ‘(weaving) loom’
hasoppa ‘Sunday’ Cakkora ‘roof’

* some lexical geminates are the result of historical assimilation

hanna <*hadna ‘this (M.SG)’
erraC <*elra¢ < lra¥ ‘down; below; under’
hduéca < *hdutta < *hdutta ‘bride’

examples collected from Spitaler (1938: 37)

* however, they have become lexicalized, and the historical segments
which have undergone the change no longer surface
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Types of geminates in Maaloula Aramaic

Geminates in Maaloula Aramaic

Underlying geminates

N

Morphological Lexical Morphological Phonological
(non-concatenative) (concatenative)

Surface geminates

* created through morphosyntactic and phonological processes
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Types of geminates in Maaloula Aramaic

Geminates in Maaloula Aramaic

/\

Underlying geminates Surface geminates

N

Morphological Lexical
(non-concatenative)

Morphological Phonological

(concatenative)
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Morphological surface geminates

* They arise through morphosyntactic processes when two
identical consonants are concatenated across:

* morpheme boundaries
n-nofek-g
1-g0 OUt.PRS-M.SG
‘1 (M) go out.

* word boundaries
ex Xif-0
like stone-PL
‘like stones’

27



Types of geminates in Maaloula Aramaic

Geminates in Maaloula Aramaic

/\

Underlying geminates Surface geminates

Morphological Lexical Morphological Phonological
(non-concatenative) (concatenative)

* result of phonological processes (e.g., assimilation) when two
underlyingly different consonants become identical at the surface
level
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Example of phonological geminates

* geminates resulting from the assimilation of /l/ to a
following coronal.:

paytit tidoye /payt-Ltid-ay-e/ ‘his parents’ house’

but paytilgabrona /payt-lgabron-a/ ‘the man’s house’

yarhi¢ cammuz /yarh-léammuz/ ‘the month of July’

but yarhil iyyar /yarh-liyyar/ ‘the month of May’

bercCis s6ba /ber-T-l sab-a/ ‘the mayor’s daughter’

but bercil malka /ber-T-Lmalk-a/  ‘the king’s daughter’

29



Example of phonological geminates

* assimilation of /l/ to a following coronal (feature-
geometrical representation)

X X
Root [+cons, +son] Root [+cons, +/-son]
+cont \
: ] Laryngeal
Place | [lateral] Place
[+Vvoice]

[coronal] [coronal]

30



Word-initial geminates



Moraic representation

W W
G 7,
H U H I‘J U H H
/ /
K O m k 0 s a
kkom ‘black (INDF.F.SG)’ kosa ‘(drinking) glass/cup’

(following Hayes 1989; see also Davis 2011 for general discussion, and Davis & Ragheb 2014
for an analysis of Arabic in these terms)
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Consonant duration in word-initial position

_ initial
: 5
§ 200 - g ’ B
s F e
é 150 i | ~
= i
; 100 B
'E' * *
S 50 | B
sgl gem
Singleton Geminate Ratio P
Median Mean SD Median Mean SD
60.00 74.70 79.07 60.00 81.53 98.14 1:1.09 0.597

33



Why is this result unexpected?

®* reasons.

1. The distinction between a word-initial singleton and a
word-initial geminate can be heard and has long been
marked in the published transcripts.

2. Some of these geminates are the result of the
concatenation of two morphemes:

/n-nafek/ > [ nno.fek] ‘l (M) go out’

This concatenation of consonants makes one expect a
longer duration.

3. Word-initial geminates and word-initial singletons
Interact differently with resyllabification.

34



Derivation to illustrate the interaction with

resyllabification

‘two loaves’
/tarC ppab-an/
tar.{¢) ppa.ban

tar.(¢) ppa.ban
tar.(¢) ppo6.ban
‘tar.{¢) @ pp0.ban
{ar.éap. po.ban
[ tar.Cap. po.ban]

‘two cubits’
/tarc¢ draG/
tar.(¢) {d).ra.<c)
tar.(¢) (d). ra.(%)
‘tar.¢) <d). r6.(¢)
‘tar.{¢) a{d). ro.{%)
tar.éad. ro0.(%)
['tar.Cad. r0.{0)]

syllabification
stress assignment

/a/ rounding
vowel epenthesis

resyllabification
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Possible reasons for this unexpected result

* the relatively small number of observations:
* 225 tokens with word-initial geminates
* 32,570 tokens with word-initial singletons

* errors in the automatic segmentation of the TextGrid files

 future research is needed

36



Word-medial geminates



Moraic representation

W W
/\ /\
0] 0] 0] O
/JJ\U /LC\ TR
? ir e X ? I r e X
irrex ‘long; tall (INDF.M.SG)’ irex ‘it (M) became longer’

(following Hayes 1989; see also Davis 2011 for general discussion, and Davis & Ragheb 2014
for an analysis of Arabic in these terms)
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Geminates and vowel epenthesis

* geminates cannot be split by an epenthetic vowel
* this property is called “integrity” by Hayes (1986)

* an underlying /GGC/ does not undergo vowel epenthesis
(i.e., *[GaGC])

* /dokk-T-a/ > *[dokakta] ‘place’

* compare with /CCC/ > [CaCC(C]
* /samk-T-a/ > [samokta] ‘fish (SG)’
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What happens to preconsonantal geminates?

* in Maaloula Aramaic, /GG/ is degeminated in
preconsonantal position

/dokk-T-a/ > [dokta] ‘place’
/mGarr-T-a/ >[mGarta] ‘cave’
/xaff-T-a/ > [xafta] ‘shoulder’

* preconsonantal degemination is also known in other
Semitic languages
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Derivation to illustrate preconsonantal
degemination

‘place’ ‘places’
/dokk-T-a/ /dokk-a-T-a/
dokkta dokkata /T/ spirantization
dokta - preconsonantal degemination
dok.ta dok.ka.ta syllabification
‘dok.ta dok. ka.ta stress assignment
- duk. ka.ta pretonic raising

- duk. ko.ta /a/ rounding
[ dok.ta] [duk. ko.ta]
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Consonant duration in word-medial position

medial

5 S —

o |

o |
g : '
S 200 - o : u
3 0 |
3 0 |
= 150 TTTTTTo T | B
S : :
= |
c 100 : B
O L -
©
S - |
3 50 A

sgl gem

Singleton Geminate Ratio P

Median Mean SD Median Mean SD

50.00 65.06 51.96 80.00 88.42 59.64 1:1.36 <0.001




Durations of the preceding vowels

: short long
400 - u
8
© ! I
c : I
S 300 : | N
k : |
E | g g | |
C 200 S N
= | .
O | ! »
£ 100 - ' | : :
sgl gem sgl gem
Before singletons Before geminates Ratio P
Median Mean SD Median Mean SD
Short 70.00 82.75 48.75 70.00 89.56 67.45 1:1.08 <0.001

Long 160.00 168.16 98.94 140.00 159.08 97.65 1:0.95 0.157




Comparing the results

* the differences in preceding vowel duration are not as
large as the difference in consonant duration

* conclusion: consonant duration is the primary correlate
of word-medial gemination in Maaloula Aramaic

* cross-linguistic evidence provides support for this finding
* Maaloula Aramaic 1:1.36

* Buginese 1:1.65
* Madurese 1:1.55
* Toba Batak 1:2.2
* [talian 1:1.9

* Lebanese Arabic 1:2.15and 1:1.82 depending on the length of
the previous vowel
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Word-final geminates



Consonant duration in word-final position

_ final
§ 200 g § i
(@]
3 : :
= w04 T A et SEEEEE _
: i i Unexpected
c 100 [ | L
S . ' result!
©
8 50 * * -
sgl gem
Singleton Geminate Ratio P
Median Mean SD Median Mean SD
50.00 71.13 69.03 50.00 70.93 62.11 1:0.99 0.321
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What arguments are still there to support the claim
that Maaloula Aramaic has word-final geminates?

* Three arguments, two phonological and one phonetic:

1. the interaction between word-final gemination and
stress

2. theinteraction between word-final gemination and
resyllabification

3. the duration of the preceding vowel

47



1. Interaction with stress

yihmunn
‘(that) they (M) see them’

yihmun
‘(that) they (M) see’

* word-final

geminates and
word-final
singletons
contribute
differently to the
weight of the
final syllable

and therefore
interact
differently with
word stress:
[vih. munn] vs.
['yih.mun]
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2. Interaction with resyllabification

* word-final geminates and word-final singletons interact
differently with resyllabification:

‘all villages’ ‘some firewood’

/xull blat-a/ /kalles dluk-a/

xull {b).la.ta kal.les {d).l0.ka syllabification
xull<{b).la. ta ‘kal.les (d). li.ka  stress assignment
‘xull{by.la. ta - pretonic shortening
xull{by.la. to - /a/ rounding
‘xull a{b).la. to ‘kal.lesa{d). li.ka  vowel epenthesis
xul.lab.la. to 'kal.le.sad. lu.ka  resyllabification

[ xul.lab.la. t0] [ kal.le.sad. lG.ka]
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3. Duration of the preceding short vowel

short _ long
long:
400 | B
short: 8 | result based
difference in E:—-—. i B on asmall
duration % __________ sample -
may be due £ 200 | | s few words
to stress 2 | | * * end in
assignment BERSE . * : snasdill \/\/GG# (16
e tokens)
sgl gem sgl gem
Before singletons Before geminates Ratio P
Median Mean SD Median Mean SD
Short 70.00 97.58 80.32 100.00 123.15 91.61 1:1.26 <0.001

Long 150.00 180.79 129.36 130.00 137.50 59.39 1:0.76 0.262
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Open question

* these three arguments provide support for a distinction
between geminates and singletons in word-final position

* however, these arguments do not explain why word-final
geminates have the same duration as word-final
singletons

* | propose that a degemination process is at work here

* word-final degemination is known in other Semitic
languages

* | argue that the domain of the degemination process in
Maaloula Aramaic is the phonological phrase
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Phrase-final degemination

‘who is old’ ‘old’
/ti Comr-e rabb/ /rabb b-Comr-a/
ti Com.re rabb rabb {b).Com.ra syllabification
ti Som.re rabb rabb (b). fom.ra  stress assignment

- rabb a{b). Com.ra  vowel epenthesis
- rab.bab. Com.ra  resyllabification

ti Com.re ‘rab - phrase-final degemination

[ti Com.re rab] [ rab.bab. Com.ra]

* phrase-final degemination is ordered after stress assignment
and resyllabification

* this rule ordering explains why underlying geminates interact
with stress and resyllabification before they degeminate in

phrase-final position
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Summary



Summary: Geminates in Maaloula Aramaic

* geminates in Maaloula Aramaic can be classified as
either underlying geminates or surface geminates

* underlying geminates can be morphological or lexical

* surface geminates are created through
morphosyntactic or phonological processes
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Summary: Word-initial geminates

previous accounts as well as phonological, morphological,
and auditory arguments support the view that Maaloula
Aramaic has word-initial geminates

however, the acoustic results show no significant difference in
duration

potential reasons for this result:
* small number of words which start with a geminate
* errors in the automatic segmentation of the TextGrid files

unsolved issue

worthy of future research because word-initial geminates are
not as common cross-linguistically and are not as widely
investigated as word-medial geminates
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Summary: Word-medial geminates

* previous accounts as well as phonological, morphological,
and auditory arguments support the view that Maaloula
Aramaic has word-medial geminates

* the acoustic results support this view: singleton-to-geminate
duration ratio is 1:1.36

* the differences in preceding vowel duration did not turn out to
be as large as the difference in consonant duration

* this result

* shows that consonant duration is the primary correlate of
word-medial gemination

* supports the cross-linguistic evidence reported by
previous research
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Summary: Word-final geminates

* the durations of geminates and singletons were nearly
identical

* this could be due to the neutralizing effect of a phrase-final
degemination rule

* the application of this rule after the other phonological
processes explains why word-final singletons and word-final
geminates interact differently with

* word stress
* resyllabification
* the preceding vowel
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