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Studies in Phonetics, Phonology and Morphology 15.3. 465-484. This paper
discusses how the laryngeal contrasts have evolved in the history of the Korean
language, with respect to the motivations and the constraint interactions. 1 first
treat the emergence of tense consonants as lengthening of duration as well as
segmental loss. For this, I argue that the overall emergence has evolved from an
alignment constraint to the effect that a fortified edge be aligned with a certain
edge, signaling a loss of an extra consonant. Here I employ the “geminate
hypothesis” (Ahn & Iverson 2004) in providing various pieces of evidence to
support this claim, such as tonal characteristics, ideolectal/dialectal variations, and
loanword adaptation, etc. As for the emergence of the aspirated series, I examine if
there are certain phonetic or phonological constraints, suppressing velar aspiration,
while favoring coronal aspiration, which seems to show the markedness hierarchy.
I, however, demonstrate that the markedness hierarchy does not play any role in
the restricted distribution of the velar aspirates as the emergence pattern can be
better explained in terms of the functional overlap between the existing /h/ and a
possible velar aspirate. I thus claim that the overall process of the emergence of
aspiration can be effectively described within the framework of Dispersion Theory
as the overall consequence is obtained by the pattern evaluation of the adjacent
segments. Finally, I show that the overall change should be described by dividing
it into (at least) three historical stages in which each stage requires a different
constraint ranking accounting for its change more properly. (Kyung Hee
University)
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1. Introduction

The well-known three-way laryngeal contrast in Korean (i.e., lax,
aspirated, tense) is a somewhat unusual diachronic consequence as Proto-
Korean did not have the aspirated series, which (presumably) existed in
Proto-Altaic. Moreover, there has been much controversy over when and
how the aspirated consonants emerged in (or before) the Old Korean period.
Furthermore, it was not until the Late Middle Korean period when the
tense (or the geminate) series began to emerge. The following table (1)
shows the diachronic sound correspondences within the Altaic family
(Starostin et al. 2003). (The hyphens indicate the occurring environments
of the relevant segments.)

* The earlier versions of this paper were presented at various conferences, i.e., The 17"
Manchester Phonology Meeting (UK, 2009), Seminar at Waseda University (Tokyo, 2009),
Seminar at Sophia University (Tokyo, 2009), etc. This work was supported by the Korea
Research Foundation Grant funded by the Korean Government (KRF-2008-327-A00287).
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(1) Diachronic sound correspondences within the Altaic family

Proto-Altaic| Proto-Turkic | Proto-Mongolic | Proto-Tungusic | Proto-Korean | Proto-Japonic
P @-j-p | hj bbb P P P
th t-, d-, t t, f-d t t t
K k k-, -k-, -g-, -g x-, k, x k,h k
p b b-,h-, b p-b p p
t d-, t t, d-, &-, t t, -1- t-, d-, t
k k- k, g k-, g k-, g, g k-, -h-, -&J-, -k k
b b b-, -h-, -b-, -b b p, -b- p- w,b,p
d j-d d, & d t, -1- d-, t-,t, ]
g g g-, -h-, -g-, -g g k, -h-, -&- k-, k, @

As well documented in historical literature, the emergence of the tense
consonants in the Middle Korean period occurred after the evolution of the
aspirated series. That is, while the usage of the aspirated consonants was
already common in Early Middle Korean, the tense consonants were not
used until the early part of the Late Middle Korean period, i.e., the
Hunminjeongum period. Although there has been much controversy over
the phonemic status of the aspirated series in the Old Korean period (C.-W.
Park 2002), we can posit the following diachronic sequences regarding the
emergence of the three-way laryngeal contrast. (Fricatives/affricates are
not considered here for simpler discussion. See Ahn & Cho (2004) for the
emergence of the palato-alveolar affricates.)

Q) ProtoK.'  AmcentK(?) OIdK.  EalyMdK (EaiyModK.
plain pbitik|[>]|pitiK|[>|pitik|>|pitik|>[pitik
aspirated L i ph it P itk itk
tense/gem. ppitt ikk
glottal fric. h H h h h

The table (2) shows not only the precedence of the emergence of the
aspirated series but the incomplete two-way laryngeal contrast in Old
Korean, lacking the tense group. That is, the shaded area in the Old Korean
period indicates the asymmetric emergence of the aspirated consonants,
while the shaded area in the Early Modern Korean shows the completion of
the three-way laryngeal contrasts.”

! The voiced labial stop /b/ was presumably changed to /v/ before the Middle Korean period.
So, the fricative inventory included the now extinct voiced /B, z, y/ (K.-M. Lee 1972, Ahn
2006) along with the still existing voiceless /s/.

2 K.-M. Lee (1972) proposed the following categorization for the history of Korean.
Old K. Early Middle K. |Late Middle K. Late K. Modern K.
?7-9c 10c - 14¢ 14c - 16¢ 17¢-19c 20c -
Moreover, K.-M. Lee (1972) claims that Modern Korean is a descendant of the language
spoken during the Syl/la dynasty. This view, however, is still controversial. The language of
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Observing this seemingly idiosyncratic emergence pattern, [ will
examine how the laryngeal contrasts have evolved in the history of the
Korean language, following the basic premises of Evolutionary Phonology
(Blevins 2004, Iverson & Salmons 2007). In particular, I first show that the
evolutionary approach views the emergence of tense consonants not as a
teleological consequence of a certain universal constraint, but as
lengthening of duration as well as segmental loss, e.g., psal > s’al ‘rice’.
For this claim, I examine the known history of consonantal tensing in
Middle Korean and argue that the overall emergence has evolved from an
alignment constraint (McCarthy & Prince 1994) to the effect that a fortified
edge be aligned with a certain edge, such as a morphological boundary or a
higher prosodic edge, signaling a loss of an extra consonant (Blevins 2004).
Considering the longer closure/frication duration of the tense obstruents
than that of the lax/aspirated ones, I employ the “geminate hypothesis”
(Ahn & Iverson 2004) in providing various pieces of evidence to support
this claim, such as tonal characteristics, ideolectal/dialectal variations, and
loanword adaptation, etc.

As for the emergence pattern of the aspirated series, we reexamine the
data showing that the velar aspirates were not documented in the Old
Korean literature, while the aspirated coronals were very common in
frequency and the aspirated labials were less common in the beginning of
the Old Korean period. We, therefore, discuss if the (teleological) universal
hierarchy of markedness could have played any role in the gradual
emergence of the aspirated consonants. During the discussion, however, I
show that the markedness hierarchy probably had nothing to do with the
gradual emergence of the aspiration. Rather, I argue that the emergence
pattern should be interpreted in terms of the functional role of the
aspiration and the constraint interaction based on articulatory naturalness,
rather than the markedness of velarity. To this end, I will employ the
framework of Optimality Theory (McCarthy & Prince 1995, 2007), more
specifically the version of Dispersion Theory (Flemming 1995, 2001).

2. Emergence of tense consonants
2.1. Fortition by gemination as edge marking

There has been general agreement on the view that the tense consonants
evolved from onset clusters during the Late Middle Korean period, as
Hunminjeongeum (IIEEIETT) * , specifically the Commentaries and
Examples part, called Je.ja.hae (il 1-1#) does not include tense consonants.
In fact, however, we can find orthographic gemination in the literature,

Baekje was somewhat similar to the one spoken in Syl/la, while the language spoken in
Goguryeo was quite different from these two languages. But after the unification of the three
kingdoms by Sy/la in the late 7th century, the language of Sylla became the root of the Korean
language.

* Hunminjeongeum (The Correct Sounds for the Instruction of the People, FIEIET), the
treatise on the Korean writing system promulgated by King Sejong the Great in 1446.
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such as pp, tt, kk, etc. The orthographic geminates, however, were used to
represent the [voice] property of the Chinese consonants in transliteration.
That is, the geminate writing “Gak.ja.byeong.seo” (4 H 3 Z) represented
a voiced consonant of a Chinese word, unlike the mixed writing “Hap.yong
byeong.seo” (&) such as /sp, st, sk, pt, ps, pc/, which became
tensed consonants later in Middle Korean. Therefore, the orthographic
geminates (in (3)) employed for the voiced consonants of Chinese
loanwords became lax.

3) ppo > po ‘step (#F)’, ttam > tam ‘deep (¥£)’, cco > co ‘mercy (),
kkyu > kyu ‘baby dragon (1), etc.

There are various, both diachronic and synchronic, pieces of evidence
supporting the claim on the origin of the Korean tense consonants. In
elaborating this argument, I employ the “geminate hypothesis” (Ahn &
Iverson 2004), which defines the tense consonants as “geminates”, rather
than a singleton having [constricted glottis], as the closure/frication
duration of the tense obstruents is significantly longer than that of the
lax/aspirated ones (by about 1/3 (207 ms vs. 145 ms and 146 ms, H. Ahn
1999). (They were even called “long consonants”(H.-B. Choi 1937).)
Moreover, the Korean tense stops do not undergo intervocalic lenition
unlike plain or aspirated stops, as stated in Hayes (1986) as the
inalterability of geminates".

There are various pieces of evidence supporting the geminate hypothesis
and the gemination as the trigger of the consonantal tensing. First, the
textual data (4) and (5) show that the Middle Korean onset clusters were a
consequence of vowel truncation, and the lengthening of the second
consonant triggered the pitch rise (i.e., over 80% of all cases) (K.-M. Lee
1972, C.-W. Park 2002, etc). As a result, the tenseness of an onset
consonant assigned the vowel a higher pitch, which still exists in Modern
Korean.

(4) Gemination by syncope:
CVCV >CCV (e.g., poatol > ptol > stol > t’al ‘daughter’)

(5) a. H tone after CC
spyam ‘cheek’, spol- ‘to wash’, spil ‘horn’, stok ‘rice cake’, etc.
b. L tone after C
so.lap ‘to love’, so.mac” ‘to pierce’, sa.pal ‘bowl’, poy ‘pear’, etc.
(ref. Modern Korean: tal ‘daughter’, t"4l ‘mask’ vs. tal ‘moon”)

* "al [t"al] ‘mask’ ~ pat"an [patan] ‘bottom’, taso [taso] ‘more or less’ ~ pata [pada] ‘sea’, vs.
k’at’ak [k’at’ak] ‘nodding’

° This type of gemination by syncope is one of the most common pathways in language
change as observed in Blevins (2004) for Austronesian languages.
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As shown in (6), the consequence of vowel deletion came up with a
consonant cluster, which triggered fortition of the second consonant in a
later stage. Then the [stiff vocal fold] property for fortition was transmitted
to the following vowel, showing a high tone after an initial consonant
cluster as the [stiff vocal folds] is realized as a high tone for a vowel (Halle
& Stevens 1971). That is, the [stiff vocal folds] property is transmitted to
the vowel by the word-initial consonant cluster, which later became a
geminate tense consonant. We can, therefore, observe two types of edge
markers, i.e., the fortition by gemination and the H tone of the vowel.

© L L H

A | |

cvcvec > CCvVC > cCcve
070 10y N
poto pto pto
[s]iff] [stiff]
potol > ptol > ttol > ttal [t’al] ‘daughter’

A similar edge marking by consonantal lengthening can be found in
Modern Korean compounding as well, where we observe the tonal raising
in the second word of a compound which is triggered by the compound
tensification through consonantal (or C) epenthesis (Ahn & Iverson 2004).

(7) ne+ka[ne(t) k’a] ‘riverside’, cam + cali [camc’ari] ‘sleeping place’

C o, e

ne + ka > ne+'ka
‘river’ ‘side’ C-epenthesis &
compounding compound tensing

There are more synchronic data showing the on-going tensing process
triggered by consonantal lengthening/gemination. The ideolectal/dialectal
variations in (9), for example, show that the lax consonants are often
tensed, indicating intensified meaning.

(9) callita [c’allida] ‘to be fired’, socu [s’oju] ‘hard liquor’, cacan [c’ajan]
‘blackish noodle’, cakta [c’akt’a] ‘small’, cokim [c’ok’im] ‘a small bit’, tolap
[t’orap] ‘a ditch’, kongc’a [k’onc’a] ‘free of charge’, kucopmul [k’ujogmul]
“filthy water’, comsilopta [c’omsiropt’a] ‘small-minded’, etc.

(Dialectal: camkita [c’angida] ‘to lock (tightly)’, kapkap [k’ak’ap] ‘be stuffy’,
sokita [s’ogida] ‘to cheat’ etc.)

The following data also show that the initial consonant of a frequently
used word is often tensed, expressing affection or a sense of affinity.
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(10) kwa = k’wa ‘department’, cona = ¢’ana ‘(my) beloved Jung-A’, cokiman
[c’ogiman] ‘tiny’ (ocina = oc’ino ‘squid’)

Finally, the emergence of tense consonants can be motivated by a
faithful loanword adaptation process in which the syllable structure of the
source language is preserved in the adaptation process. For example, the
following data by S. Kim (1999) illustrate that the English /s/ is adapted as
a tensed s’ in loanword adaptation, if there is no other onset or a coda.

(11) Loanwords sourced with Eng. /s/  Corresponding Korean fricatives

a. slump, smog, snack, spar, skate 2> Lax/s/
b. salary man, ceramic, single, size > Tense /ss/
c. test, toast, postcard, disk, mask 2> Lax/s/
d. gas, bus, peace, news, juice - Tense /ss/

We observe that English /s/ is regularly realized as tense /ss/ ([s’]) in
Korean when it corresponds to an initial prevocalic or final postvocalic
fricative in the source language. On the other hand, if the target English
word has a consonant cluster, English /s/ is rendered as lax /s/ in Korean.’®

(12)  Onset Coda
a. CCV...»> CVCV.. CVCC > CVCVCV
| ‘smog’ | | | L ‘test’
smo.. s(#)mo.. [simogi] test tes@dt'G) [thesithi]
b. CCV...>CCV CCVCC~> CCyeey
U7 e T TR e
S e... S e... [sil] njus njus (i) [njus’i]

If a single /s/ appears as an onset or a coda, the empty C slot is associated
with the /s/ segment, generating a geminate /ss/ [s’]. This process shows
that Korean native speakers are aware of the English onset/coda
complexity and manipulate the length of /s/ to preserve the complex
onset/coda structure of a target English word.” (Note that, unlike the
English /s/, the /s/ of Japanese loanwords does not undergo gemination:

® The generalization is that Korean speakers appear to pick up on a superficial aspect of
English /s/ which phonetically untrained English speakers are scarcely aware of, i.e., that the
frication duration of [s] in a cluster is notably shorter (ranging from 123 to 145 ms) than that
of [s] occurring independently (145-162 ms). (Ahn & Iverson 2004: 354).

7 1t can be interpreted as the role of MAX-C constraint within an OT framework.

A similar germination process applies to the voiced stops of the Japanese loanwords and
those of the English loanwords adapted through Japanese. Therefore, we often observe the
Japanese loanwords such as baka = p’aka [p’aga] ‘fool’ and those Anglo-Japanese such as
bar [p’al, dance [t’ens’i |, and game [k’eim], etc. Strange enough, however, the /s/ of those
proper (i.e., biblical) names such as Samuel [samuel], Sara [sara] and Samson [samson],
having short vowels, do not undergo gemination. Note, however, that we get tensing if /s/ is
followed by long vowels: Simon [s’aimon], Siegel [s’igal], etc.)
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e.g., sakura [sak’ura] ‘cherry blossom’, sashimi [sasimi], Suzuki [sijik’i].%)
2.2. Phonotactic change for gemination

Unlike Modern Korean, early Middle Korean had only two types of
obstruents, i.e., plain and aspirated. Then, the tense series appeared due to
the simplification of the complex onsets, especially the sC- clusters.
According to C.-W. Park (1996: 285-296), the sC-cluster, (presumably)
derived from the earlier cC-cluster, became tense consonants before the
16™ century. Then, the pC-cluster became tense consonants after the 17
century, as shown below. (Although the usage was very rare, the /ss/
cluster was a combination of /s/ plus another /s/, rather than a geminate
representation.)’

(13)|e-cluster cp| ct ck | disappeared first (before 15¢) > sC-
s-cluster sp| st|(ss) sk | disappeared next (before 16¢), after tensing > C’
p-cluster pt| ps | pe disappeared last (after 17c), tensed > C’

This table shown in (13) implies several major facts that have been
enforced in the history of Korean. First, unlike Modern Korean, Early
Middle Korean did not obey the general phonotactic constraint banning
complex onset clusters because this constraint became to be strictly
enforced only after the 17" century.

(14)  *Complex: *C C

[ 1L | 1 (after the 17" ¢.)

As for the case of the already tensed sC-cluster, however, we also note that
Late Middle Korean began to allow the geminate consonant of the
following structure as the sC cluster became a tense [C’] represented as a
geminate.

(15) Geminate consonant: C C
T (after the Late Middle Korean period)

Early Middle Korean must have allowed genuine consonant clusters with
two (or three) segments as well as geminates. After the 16-17" centuries,
however, the general *Complex constraint began to take a crucial role,
generating various tense consonants, in which the rightmost segment of a
cluster survived as a tense consonant. Therefore, we need the following
alignment constraint to make the rightmost onset segment be saved in the

8 The tense [s’] in sumo [s’imo] ‘Sumo wrestling’ is probably a result of analogy to s 'il#n
[s’irim] ‘Korean traditional wrestling’.

We, however, note that the /ps/ cluster was often interchanged with the /ss/ cluster
orthographically even in the 15~16™ centuries, indicating that the pC- clusters were already
undergoing tensification in that period.



472 Sang-Cheol Ahn

output.

(16) ALIGN-R
Align the rightmost segment with the rightmost C-slot in an onset.'

ref. C C C
p t p t [t]
Cluster simplification ~ Phonetic realization (geminates allowed)
(*Complex obeyed)

We can illustrate a sample evaluation tableau for the tensing by gemination
processes as follows (Ahn 2007). Here we can observe how Align-R plays
a crucial role selecting the optimal candidate.

(17) ;
T T *COMPLEX ALIGN-R MAX[C] : MaAX[seg]
p t :
a. Cc C i
| * !
p t [pt] '
b Cc C
- * *
p t [p]
cT CC '
p_t [t] :
d C C :
| * %
p t [t

' The alignment constraint also functions for the coda cluster simplification in that, despite
some dialectal variations, the first consonant (underlined) of a coda C,C, cluster was
preserved in Middle Korean, e.g., ps, ks, Im, [h, I, nc, nh, Ip, Ip", Ik, etc. Thus, we might
invoke an Align-L constraint, indicating that the alignment constraints, Align-L (for coda) and
Align-R (for onset), therefore, work in the manner by which the consonant closer to the
nucleus vowel is retained. In Modern Korean, however, the preference for the first coda
consonant does not hold in certain cases (Ahn 1998), e.g., ps, ks, Im, Ih, I", nc, nh, Ip, Ip", Ik,
etc. Unlike the onset cluster simplification, moreover, the coda C; is subject to be linked to
the next syllable if followed by a vowel, e.g., kaps-to [kap.t’o] ‘price also’.

C C+C
[ *COMPLEX CODA- ALIGN-L | MAX[C] | MAX[seg]
COND
p st /kapstto/
a. ‘C ? +C.. o
p_s L [kaps+to] )
b. .C C+C..
| l *l * £
p_s [kas.to]
c.F ‘L CJ{C.. N
p_s ! [kap.t’o]
d. .C C+C.
|/ { *| *
p_s [kap’.to]

(Coda-Cond: no geminate or aspirate in coda)
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And the same evaluation procedure applies to the three consonant onset
clusters.

(18) ccCccC
| | | *COMPLEX ALIGN-R Max[C] MaAX[seg]
p s t
a CcCC C
L il
p s t [pst]
b. CC C :
| | ) * ' *
p s t [st '
c. CC C |
& I * ! *k
p s t [t] '
d C C C
p s t [s]

As we can see in these tableaux, Align-R takes a crucial role along with the
top constraint *COMPLEX. (Refer to Ahn (2007) for further discussion on
this issue.)

3. Emergence of the aspirated series
3.1. Controversy over the emergence

As mentioned in C.-W. Park (2002: 153), we observe three major
approaches to the investigation of the Old Korean phonemic system. First,
numerous comparative studies have been attempted, based on the
comparison with the Proto-Altaic or other Altaic languages such as
Manchurian and Mongolian (Poppe 1965, Starostin et al. 2003). The
second approach is to analyze the sounds of the Chinese letters,
transliterating the names of people, places, and governmental titles, which
were used in the literature on the history of the three kingdom period, i.e.,
<Samguksagi> or <Samgukyusa> (K.-M. Lee 1972, B.-C. Park 1971,
Chang 1990). The third method is to rely on the reconstruction of the
Middle Korean textual data or dialectal variations as have been done in
numerous studies (K.-M. Lee 1972, B.-C. Park 1971, C.-W. Park 2002, etc.).

First of all, K.-M. Lee (1972: 90) claims that there already existed the
distinctive aspiration even in Old Korean (i.e., the period of Sylla) as
documented in Samgukyusa (The unofficial history of the three kingdom
period, —B43# ). (The underlines and translations are mine.)

(19) difFRx, dinphm, B2 hh, SRl
(They called it [c"a] or [c"0] (in transliteration), showing variations, and we
translate this word as ‘hate’.) (Samgukyusa(—B3E 35) Vol.3)

The (underlined) words “¥.%” and “ffiE” (i.e., [ic"a] and [ic"e] in
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transliteration) are related to the Mlddle Korean word <1c -> ‘tiring’, where
the aspirated [¢"] was used for both “[c"a] (%) and “[c o] ().

K.-M. Lee (1972: 90) cites more examples for [c"] documented also in
Samguksagi (The official history of the three kingdom period, —[5:30).

(20) HEBEAEEILES  (Samguksagi Vol. 34)
(The county of #%Hl (pronounced as [toplekun] in Modern Korean) was
originally the county of &%l ‘harsh/wild mountain’.)
BEK N swak (Samguksagi Vol. 44)
(They call 5%k (‘tough/harsh man’) or a man with a ‘harsh’ root.)

As the pronunciation of 5% corresponds to [koc"il] in Middle Korean
(rendering translation #IiE) (C.-W. Park 2002:120), we may thus take
these examples as the supporting evidence for the existence of the aspirated
consonants in Old Korean. Furthermore, we can consider the word ff#5
which appears in the tenth century literature Pohyeonsipwonga (3% 1
#)'", an ancient Korean traditional poetry Hyanga (%) written 1n the
archaic writing system Hyangchal (KL, literally vernacular letters)."
shown in (21), the second letter i in % ‘Budda’ in (21) could have been
pronounced with aspiration, i.e., [t"ya], in the later Middle Korean period.

(21)  #Bf= Budda’ (10c) > put'ya (15¢)

There are, however, the opposite claims denying the possible existence
of the aspirated consonants in Old Korean. First of all, B.-C. Park (1971)
claims that the earlier documents do not verify the existence of aspiration
in Old Korean. Illustrating the following data, for example, B.-C. Park
argues that the Ancient Chinese (*//i¥) plain consonants were not
systematically realized in the Old Sino-Korean words.

(22) a. ¥IBRACHE & %%
b. JEEIRAIRNL IR
c. mILIRAMANR NS
d. KIESRAA T R (Samguksagi (B2 50) 34)

]n
=

B.-C. Park argues that the transliteration of the Korean letters and their
corresponding Middle Korean translation do not show any uniformity in
correspondence. For example, he observes that the letter ff in (22a)

""" The eleven 10-line (1-4U}4) Hyangga poems written by Gyunyeo (¥341) in the beginning
period of Goryeo dynasty, i.e.,10c. (963~9677).
"2 In the Hyangchal system, Chinese characters were given a Korean reading based on the
syllable associated with the character. The Hyangchal writing system is often classified as a
subgroup of Idu (*i#) as each syllable was “transcribed with a single graph”. The following
example form Cheoyongga shows how Hyangchal was used to transliterate the Korean words.
JURC WM O R A g lE AT ]
MR E e syt
(We had fun till the middle of the bright night of the capital city....)
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corresponds to ¢"a->c"al- ‘cold” in Middle Korean translation, but it begins
with the fricative /s/ (i.e., [sal] in Modern Korean) in this text. Moreover,
the aspirated sound [ts"] in % ([c"il] in Modern Korean) in (22b)
corresponds to cil- ‘muddy’ in Middle Korean translation. Finally, /L
(pronounced [ku] in Modern Korean) in (22¢,d) was used to represent the
meaning of A ‘big’ ([K"] in pure Korean) but there is no aspiration in /i
([ku])."” Based on this textual data, B.-C. Park (1971) denies the existence
of the aspirated consonant in Old Korean.

In order to further support this claim denying the existence of the
aspirates in Old Korean, he presents the following data which shows the
asymmetric distribution of the aspirated consonants in the transliteration of
Ancient Chinese literature. Table (23) illustrates the unbalanced adaptation
pattern of the Ancient Chinese (i.e., 6-10c AD)"* sounds (1174 i) into Old
Korean, in which the aspirated velar consonants were not properly
transmitted to Old Korean (B.-C. Park 1971).

(23) Labial Apical Laminal Dorsal
/Ancient 29RO ] i, | OB, R R | W 5 B
Chinese p ph/fh t/t thith | ts/té/ts | tsh/tsh/tsh k kh
Old Korean plp"|plp"]| t ||t || c|c c ch k [k k |k
Occurrence | 8230|3017 |89 | 14|41 |61 15134 | 13 | 86 |270 | - |88 - |
IPercentage(%) 27 36 14 60 18 87 0 0

The table (23) shows that the Ancient Chinese aspirated consonants were
realized either as aspirated or plain obstruents in Old Korean literature.
Moreover, as shown in the shaded areas, there was no realization of /KY/
corresponding to the Ancient Chinese aspirated velar stop /kh/. Based on
this statistical results, therefore, B.-C. Park (1971) claims that the aspirated
consonants did not have the phonemic status until the Old Korean period.
In addition to B.-C. Park (1971), there have been numerous accounts
denying the phonemic status of the aspirates in Old Korean, which can be
listed as follows.

(24) Views on the Old Korean obstruent system lacking the aspirated series

Obstruents Sonorant
Labial Alveolar Velar | Glottal onorants
C.-G. Yoo (1960) p,V t, s, ts, dz k m,nn,r

¥ K.-M. Lee (1972), however, claims that this inconsistency was inevitable since there was
no corresponding letter which could express this meaning.
4 Ancient Chinese (as used by Bernhard Kalgren) refers to the language used during the
period of Sui (), Tang (J#), and Song (/K) dynasties (6" through 10" centuries AD, D.-J.
Lee 1995: 30-35). It is also categorized as Middle Chinese, in contrast to Old Chinese and
Modern Chinese in the context of historical Chinese phonology (Wikipedia online 2009). The
following categorization is taken from D.-J. Lee (1995: 30-35) following an earlier research
by Akiyasu Todd (B3 I 7).

Proto-Chinese (A1) BC 15-10c, Archaic Chinese (_I-7%) BC 7- AD 4c,

Ancient Chinese (*[11') 6-10c, Middle Chinese 11-16¢, Modern Chinese 17-20c.
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B.-C. Park (1971) p, Vv t,s k h,? m,nn,t,j
G.-T. Cho (1986) p 1,8 k m,n,n,t, j
S.-G. Chang (1990) p t,s k m, n, n, 1/l
D.-S. Kim (1998) p t,s k m,n 1,y

As we examine the table (23) more closely, however, we find that the
coronals, i.e., apicals and laminals, were the most common aspirates, while
the usage of the labial aspirates was less productive. This asymmetry in
occurrences was also observed in Song (1995), M.-R. Kim (1998), and C.-
W. Park (2002) suggesting that the aspiration of alveolar consonants could
have occurred first, since about 60% of the Ancient Chinese aspirates were
realized at the apical region and 87 % at the laminal region, while only
36% at the labial region. This observation reflects the universal
markedness hierarchy.

(25) Occurrences and the markedness hierarchy
Coronal (laminal > apical) > labial > & (dorsal)

Ata glance this markedness hierarchy looks quite convincing as the most
marked /K"/ was rarely used until the early Middle Korean period. And if
this universal hierarchy works, it could be used as a case of a teleological
sound change.

In fact, the rarity of the velar aspirate in Modern Korean is also
mentioned in K.-M. Lee (1972: 89). K.-M. Lee cites the preface of the
Middle Korean llterature Donggukjeongunseo, <§UBIF 7> stating that
the asplrated velar [k"] was used only for a few words such as “J&, H, 167
([K"way]) in Middle Korean. (Translation is mine.)

(26) BEEEANRRE M-S Mok — S i e TS
“The Korean language employs Gyemo (i.e., a velar onset) very often.
As K"way is the only Chinese word (having aspiration), however, it is
rather silly (to expect more aspirated ones).”

We can also note that, unlike the common coronal aspirates, the labial
aspirated consonants could vary with the plain counterparts, depending on
the syllable structure (Kono 1968, cited in K.-M. Lee 1972: §9-90).

(27) No restriction: pan~phan, pal~phal, pyeyn~phy9yn, po~pho, pi~phi
Plain only: pak (*p"ak), pan, pal, pam, pyayk, pon, pon, pun, pul, puk, pin
Aspirate only: p"ay (*pay), p"yom, p"yay, p'yo, p"un, p"im, p"il, p"ip

These data clearly indicate that the coronals were the most productive in
the realization of aspiration, while the labials were somewhat restricted in
the same environments. On the other hand, the aspirated velar stop may
have appeared at the last developmental stage in the history of the Korean
language.
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While the velar region acquired aspiration in a later stage of Old Korean
(or even in early Middle Korean), the distribution of the velar stop /K" is
still restricted in Modern Korean. Based on Phyojun Gukeo Daesajeon
(Grand Standard Korean Dictionary, 1999, Doosan Dong-A), for example,
Ito (2007: 380) shows the following statistical result indicating that the
aspirated velar stop is highly restricted in distribution even in Modern
Korean (mono-syllabic stems).

(28) Totals of lax/aspirated consonants in onset and coda  (Ito 2007)

Onsets & Codas Lax Aspirated Totals Aspirated (%)
pp" 158 51 209 24.40
t,t" 119 76 195 38.97
c,c" 146 83 229 36.24
k k" 252 23 275 8.36
Totals 675 233 908 25.66

Moreover, a similar restricted pattern can be found in the onset-coda co-
occurrences as shown below. (Here we omit the so-called p-irregular stem
consonant which shows p~w alternation.)

(29) Onset-coda co-occurrences (Ito 2007: 382)

Onset Coda plph |t ]t s s lc | k K' | kK | h
p 3 48|15 31121 |2
' 1
p’ 1 1 1 15 1|1
t 1| 4 6 13| 7 3 11
t 2|2 2 3
t 1 1 4 1
s 316 313 9 2
s’ 1 1 4 1
c 712 2] 6 911 |11 1
! 1 2
¢ 2|1 |1 1
k 9| 2 3113 5 1
kh
K 1 2 1|2 2
h 2 2

3.2. A new look within OT: pattern evaluation

The markedness hierarchy, however, does not have any phonetic ground
for the emergence of aspirates, as it is hard to find any theoretical basis that
prefers the coronals to be aspirated first (C.-W. Park 2002: 167). Rather,
we need to consider the general tendency that aspiration is easier in the
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region closer to the glottis (Yavas 2006: 105-106)."° According to this
tendency, then, aspiration could occur most easily near the back of the
mouth where the velars are articulated. As the velars were not aspirated
until the last stage of the change, however, it is questionable why the
aspiration of the coronal consonants preceded the aspiration of the velar
and labial consonants. Moreover, it is another mystery why the velar
aspiration did not occur until the last stage of the emergence of aspiration.

In order to find a clue for these questions, we need to examine the Proto-
Korean consonant system, comparing with that of Proto-Altaic (Starostin et
al. 2003), as already shown earlier in (1).

(30) Obstruent systems of Proto-Altaic and Proto-Korean

Proto-Altaic Proto-Korean Proto-Japonic
p" p p
t" t t
'S k, h k
p p p
t t, - t-,d-, t
k k-, -h-, -&-, -k k
b p, -b- p-, W, b,p
d t, -1- d- t-, t,j
g k, -h-, -&- k-, k, @

We observe that the Proto-Korean glottal fricative /h/ alternates with the
velar stop /k/, in reflecting the Proto-Altaic velar stops /k, k", g/. This
aspect shows the general tendency favoring a back consonant for aspiration.
We can therefore conjecture that the consonantal aspiration was initiated by
the glottal fricative /h/, as aspiration is easier in the region close to the
glottis (Yavas 2006). Due to the articulatory proximity, however, /h/ would
have prevented the emergence of the aspirated velar stop, avoiding possible
functional overlap.'® As a consequence of suppressing the velar aspiration,
the coronals became aspirated first during the process of expanding the
1001;1_5(1)n?%1tal inventory by aspiration, as they are closer to the glottis than
abials.

In order to describe the overall emergence of aspiration, we employ the
framework of Dispersion Theory (Flemming 1995, 2001) for pattern

'3 As we move the place of articulation from the front to the back of the mouth, stops tend to
have greater VOT (Yavag 2006: 105-106).
' As shown in the following passive suffixation, /k/ often alternates with /h/ in Modern
Korean causative/passive suffixation as well.

e.g., mak-hi-ta ‘be blocked’ ~ cam-ki-ta ‘be locked’
7" A similar aspect can be found in the High German (Second) Consonant Shift in which the
affrication (and later spirantization) of /t/ took place first, then /p/, last /k/ (Iverson & Salmons
1999, Davis 2008).
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evaluation, as the changes of the single consonants cannot be considered
separately; they are evidently parts of one great historical linguistic
movement. Specifically, I claim that the final output of the consonant
system is a consequence of interactions among several natural constraints.'®

In analyzing the emergence pattern, we can take the already existing
glottal /h/ as the trigger of the overall emergence of the aspirated
consonants. Moreover, it is stated that aspirates began to emerge as a
consequence of the continuous procedure to expand the consonantal
inventory as the Old Korean obstruent system had the plain stops only,
while the Proto-Altaic *k/*g and *k" were realized as *k or *#.

(31) | plain p t k
aspirate - - - h

Considering this effort to expand the consonantal inventory by aspiration,
we can posit the following constraint requiring that all the stops be
aspirated.

(32) Asp(stop) Expand the consonantal inventory by stop aspiration.

This constraint, however, conflicts with the tendency in which the
aspiration is easier in the region closer to the glottis (i.e., velar). Therefore,
we need the following constraint discouraging the possible aspiration of
the labial or coronal stops/affricates.

(33) *Front(asp)  Front aspirates are discouraged.

And this constraint does not reflect the fact that the existence of /h/ blocked
the emergence of /k"/ to avoid the possible functional overlap. Thus the
following constraint requires a certain distance in place of articulation
between a new aspirated stop and the already existing glottal /h/.

(34) KEEP DISTANCE (asp)
Keep enough distance between the new aspirated consonant and the
glottal /h/.

Finally, the following precedence constraint is invoked in that coronal
aspiration preceded labial aspiration.

(35) Preference in aspiration (PREFASP)
A front aspirate may not occur before the appearance of a more back aspirate.

'"® In Dispersion Theory, there are constraints on the well-formedness of phonological
contrasts and the selection of phonological contrasts is subject to the following three
functional goals (Flemming 1995): (a) Maximize the number of contrasts, (b) Maximize the
distinctiveness of contrasts, (c) Minimize articulatory effort. The basics of Dispersion Theory
can be incorporated in OT in that the requirements on contrast conflict and the selection of an
inventory of contrast involves achieving a balance between them.
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Due to this constraint, labial aspiration may not be allowed until the
occurrence of coronal aspiration.

As these constraints apply in a gradient manner, just a single violation
would not discard the competing candidates from further evaluation.
Employing the constraints invoked so far, we can show the pattern
evaluation procedure in which the overall change can be better described
by dividing it into three historical stages, in which each stage requires a
different constraint ranking accounting for its change more precisely.

First of all, the initial stage of the change can be described as shown in
(36), m whlch KEEPDIS (asp) took the crucial role blocking the emergence
of /k" as its articulation point is too close to the glottis where /h/ is
articulated. So, we can first discard the two candidates (36a, e). Then, the
candidates (36b) and (36¢) are tied for *Front [asp] but PREFASP enables
us to select (36b) as the optimal candidate. Here we observe that ASP (stop)
took the minimum role so that only the coronal stop could undergo
aspiration in the initial stage.

(36) Early stage | KEEPDIS(asp) | *Front[asp] PREFASP ASP(stop)
a. p, t k, *| *
k", h (K", h) @t

b. t, k, * * ook
= t, h (") (> K" @" K"
C. p, t, k, * ok oy

jul ") E>t>K) | (K"
d pt Kk ] * *

p.t, h @ ("> k" (k"
e. pt Kk *| k|

" K" h ) (", )

The next stage is described in terms of the constraint re-ranking in that ASP
(stop) is promoted above the *Front [asp] s0 that both labial and coronal
stops could get aspirated, generating the /p", t"/ series lacking only */k".

(37

Intermediate stage

KEEPDIS(asp)

ASP(stop)

*Front[asp]

PREFASP

a.

p, t, k,
k' h

*|

kk

b.

Pt k,
t h

p,tk
p',

kk

p, t, k

e p.t" h

E

p, t, k
phth k' h

*1

*%

The final stage in the emergence of aspiration is completed by the
promotion of ASP (STOP) to the top rank. As a consequence, all the stops are
aspirated even though the aspirated velar stop /k"/ is close enough to the
glottal /h/ in distance.
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3 8) Final stage ASP(stop) KEEPDIS(asp) *Front[asp] PREFASP
a  pt ]i(’“ . - *
b pt, fh N *) * *
C. 1};;‘ t, k: N k) * ok
d. ga’ %‘ ’ k, . *| * *
e.% p,h’ ﬁ“, ]l:h: | * o

As we have described so far, the overall process of the emergence of
aspiration can be effectively described within the framework of Dispersion
Theory employing a pattern evaluation procedure, as the aspirated
consonantal system cannot be evaluated in isolation. Moreover, the overall
change should be described by dividing it into (at least) three historical
stages in which each stage requires a different constraint ranking
accounting for its change more precisely. Especially, ASP (STOP) takes the
triggering role for the development of the aspiration system, and the
gradual promotion of this constraint accounts for the developmental stages
of aspir?gtion. We can sum up the changes of the constraint ranking as
follows.

(39) Constraint ranking changes
Early stage: KEEPDIS(asp) >> *Front[asp] >> PREFASP >> ASP(stop)
Intermediate stage: KEEPDIS(asp) >>AsP(stop) >>*Front[asp] >> PREFASP
Final stage: Asp(stop) >> KEEPDIS(asp) >> *Front[asp] >> PREFASP

4. Concluding remarks

So far we have discussed how the three-way laryngeal contrasts could
have emerged from the simple plain consonant system. I first treated the
emergence of tense consonants as lengthening of duration as well as
segmental loss. For this, I argued that the overall emergence has evolved
from an alignment constraint to the effect that a fortified edge be aligned
with a certain edge, signaling a loss of an extra consonant. Here I
employed the “geminate hypothesis” in providing various pieces of
evidence to support this claim, such as tonal characteristics, ideolectal/
dialectal variations, and loanword adaptation.

As for the emergence of the aspirated stops, I demonstrated that the
markedness hierarchy does not play any role in the restricted distribution of
the velar aspirates, as the emergence pattern can be better explained in

1" As pointed out by a reviewer, the current analysis shows a constraint promotion account,
which is different from those in Tesar & Smolensy (2000) and McCarthy (2002) endorsing a
demotion mechanism. In this paper, however, the promotion of the Asp(stop) constraint
reflects the argument that the emergence of aspiration was motivated by the continuous effort
to expand the consonantal inventory.
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terms of the functional overlap between the existing /h/ and the possible
velar aspirate /k"/. Instead, I argued that the initial motivation was to
expand the phonemic inventory by aspirating the plain stops, but there
might have been inherent conflicts between the motivation for aspiration
and other constraints, such as those discouraging front stop aspiration or
requiring a certain articulatory distance between the glottal /h/ and a new
aspirated segment. In order to account for this, I showed that the overall
process of the emergence of aspiration can be effectively described within
the framework of Dispersion Theory employing a pattern evaluation
procedure. Moreover, the overall change should be described with respect
to (at least) three historical stages, as each stage requires a different
constraint ranking accounting for its change more precisely. Especially,
ASP (stop) takes the triggering role for the development of the aspiration
system and the gradual promotion of this constraint account for the
developmental stages of aspiration.
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