SITANESRE 2020 4F 6 H No. 33

Sino-Japanese Gemination Revisited: A corpus-based
approach

#4F ¥~ / Chihkai Lin
ARAERT AEE )
Department of Applied Foreign Languages, Tatung University

[#=]

AW EERSTHEEETE T T Bl(evTv) R K Bi(cvKv)([E FHYERIEE -
HAEFEEAR NS EREZ T  (EEEBAE R EREER « R Al S
HY T e S HARRRAL - R SIS (1) ~ IS (o) ~ fEEH
FEB (k) LLSMEE (N > S EIPEUES - E1E K BMEE T - (E1eRe i g in
SHIER (k) Z1% » T GIVEHEH -

RIAFEHAR = AR E T TR (R — Bl - DUATEE D7 =0t T A ke K &Y
BRI 0 EBERIFI - SR B R R AN ECR S 4 » K BUE L
T BEEHEAEREN - &V H 2 K BT EAEREPHA(4L) » 54
FEFE I (-vkv-) - TIAE T BHEE T AEEE TR SERHE G Ry (e & (o)

BB RN I ATIBIE - AT R H A E B PR B A R R [ e S
(b (BT HHER SR B - [T B A L BB = JR PR B (E R » SRR s -
B (ERARESNT » AIEBRES N ET e s A HER T ARE - 118
TN (roku)BUEAERRTE » 418 (shichi) » { FIFERIKAY T - AIE W A 4ERE R
- 1N EE—E iR L HE —Eaile St - Al E R I L AT RIE =
BV RIEE M - REE IR L AT RE I B (b R - AR R A [F]HY
HEEEE - BB N e TR B HRIER -

[RigE]
HASTE - (25 - 85 - (s &

g

al]

=
o



Sino-Japanese Gemination Revisited: A corpus-based approach

[ Abstract)

This paper explores variants of #-roots and k-roots in Sino-Japanese gemination
from a corpus-based approach. Sino-Japanese gemination is subject to the type of a
root and the onset of the following syllable. Gemination in z-roots occurs when the
following consonant is k-, s-, #-, or /-; gemination in k-roots takes place only when
the following consonant is &-.

This paper establishes a corpus by collecting data from three Sino-Japanese
dictionaries. The results suggest that the k-roots show more variants than the #-roots
do in the corpus. Half of the k-roots turn into geminate (-kk-), and the other half of
the k-roots maintain the default form (-vkv-), while more than 90% of the #-roots have
become geminate (-£z-).

According to the distribution of the corpus examples, this paper suggests that
gemination is a common phonological process in Japanese, but there is still variation
in Sino-Japanese gemination, due to frequency, phonology, and morphology. Words
that are frequently used like numbers, roku ‘six’ and shichi ‘seven’ tend to deviate
from the general gemination process. Words that are rare to be seen tend to resist
gemination. In addition, vowel devoicing also results in the resistance of gemination.

Finally, the corpus data also reveal that reduplication might block gemination.
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1. Introduction

The phonological process of gemination (CV ~ /Q/ alternation) in Japanese has
occurred in Yamato (or native) Japanese and Sino-Japanese, but the gemination in
Yamato Japanese differs from that in Sino-Japanese. The former involves verbal
configuration, as in the root tat- ‘stand’. Its final form is tats-u ‘stand-FNL’ and the
imperfect form is fat-ta ‘stand-PERF’.! Nevertheless, the latter does not specifically
deal with verbal configuration but takes place in the medial position of a compound
in a root. For example, when gaku ‘music’ and ki ‘instrument’ form a compound,
gaku + ki > gakki ‘musical instrument’, gemination occurs. An output like *gakuki
without gemination is illegitimate in Japanese.?

The gemination process in contemporary Sino-Japanese has two major
categories: t-roots and k-roots, as discussed in Martin (1952), Vance (1987),
Tateishi (1990), Itd6 and Mester (1996, 2015), Nasu (1996), Numoto (1997), Kurisu
(2000, 2011), Huang (2004), Otaka (2009), Labrune (2012), and others.* Three
phonological restrictions on Sino-Japanese gemination have been proposed in the
literature. First, [t and Mester (1996, 2015) have discussed a segmental composition

for t-roots and k-roots in contemporary Sino-Japanese, as in (1).

(D
/C1 Vi C Va/

| |
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1

1 For the gloss, FNL=final, PERF=perfect.
2 It should be carefully distinguished between doubling and geminate. Doubling in
general refers to double consonants, CC, which include nasals like mm and non-
nasals like pp (Akamatsu 1997). Geminate is a term limited to non-nasals, namely,
sokuon in Japanese phonology.
3 Different terms are used in It6 and Mester (1996) and It6 and Mester (2015). 1to
and Mester (1996) used #-stems and k-stems, but Itd6 and Mester (2015) changed the
terminology to f-roots and k-roots. This paper follows Ité6 and Mester (2015) and
adopts #-roots and k-roots.
* From a diachronic perspective, there should be p-roots, which have undergone
sound changes and then turned into long vowels (Numoto 1989). Thus, p-roots no

longer exist in contemporary Sino-Japanese. More details can be seen in Tateno
(2012).
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According to It6 and Mester (1996, 2015), the second vowel of #-roots and k-
roots must be a high vowel, /i/ or /u/. Non-high vowels such as /a/ and /o/ are not
permitted in this position. In addition to the segmental composition, there is a
restriction on the phonological environment. Gemination takes place when the #-roots
and k-roots are in compounds, but the contact of the second syllable in the first kanji
and the first syllable in the second kanji triggers different gemination. Huang (2014:
110-111) presents a process of gemination for 7-roots and k-roots, as seen in (2),

where there are four consonants for the syllable, k-, s-, z- or /-, in the second kanji.

(2)
a. t-roots b. k-roots
k k
i S i S
A% A%

t t k t
u h u h

kanji kanji, kanji kanji,

In (2), the k-roots are more restrictive than the #-roots are in gemination. The #-
roots have to undergo gemination when the following root starts with a voiceless
velar stop, a voiceless alveolar fricative, a voiceless alveolar stop or a glottal fricative.
On the other hand, the k-roots only undergo gemination when they are followed by
another root starting with a voiceless velar stop. Examples of Sino-Japanese

gemination are shown in (3).°

3)
a. t-roots + k-

e.g. &5 setsu ‘snow’ + {b ka ‘flower’ > AL sekka ‘snow flake’
b. t-roots + s-

e.g. Y setsu ‘bend’ + 1 shou ‘rush’ > Y sesshou ‘negotiate’

5 When the onset of the first syllable in the second kanji is h-, the geminate is a
bilabial stop -pp-. This paper omits this process.
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c. t-roots + -

e.g. I atsu ‘press’+ f&] tou ‘fall’ > JEMH attou ‘overwhelm’
d. t-roots + &-

e.g. 4 retsu ‘inferior’ + HX hai “fail’ > LWL reppai “failure’
e. k-roots + k-

e.g. ¥ gaku ‘learn’ + 12 kou ‘school’ 2 % gakkou ‘school’

The outline in (2) and the examples in (3) are associated with another
phonological restriction on Sino-Japanese gemination. It6 and Mester (1996: 32)
suggest that Sino-Japanese gemination does not occur when the second syllable starts
with a voiced consonant, as in the examples FIJE% (betsu + dan) ‘particularly’ and
7= (gaku + gei) ‘art and science’. The former is betsu-dan rather than *beddan;
the latter is gaku-gei, not *gaggei.® When the following consonants are nasals m-
and n-, there is no gemination. Examples of nasals are [E [ kokumin ‘citizen’
(*kommin), [E[N kokunai ‘domestic’ (*konnai). In addition, there is no gemination
for liquid r-, as in [E| 17 kokuritsu ‘national” (*korritsu).

Although the three phonological constraints account for most gemination in
the k-roots and #-roots in Sino-Japanese, there are two types of counterexamples. The
first type is an overgeneralization of gemination. As discussed in Vance (1987),
Huang (2004) and Labrune (2012), roku ‘six’, for example, still has gemination when
it is followed by classifiers starting with something other than a voiceless velar stop,

as illustrated in (4).

¢ The underlying forms of the roots in Sino-Japanese are still debatable. On the one
hand, It6 and Mester (1996, 2015) suggest that allomorph listing plays a larger role,
and the second vowel of C;VC,V; is epenthetic. In their hypotheses, the default of
each Sino-Japanese root is a closed syllable, CVC. On the other hand, the underlying
form is disyllabic, CVCYV, especially in traditional Japanese phonology. Shibatani
(1990: 168) suggests that Sino-Japanese gemination is a consequence of deleting the
second vowel in the CVCV structure and then being assimilated to the following
consonant. Hamada (1950: 101) contends that gemination is a consequence of vowel
devoicing and deletion. Kurisu (2000) assumes that the underlying form is either
/(C)VC/ or /(C)VCV/, without specifying the default structure.
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“4)
a.  roku+ satsu > rokusatsu ‘six-CL (books)’
b.  roku + tou > rokutou ‘six-CL (large animals)’
c. roku+ko 2>  rokko ‘six- CL (things)’
d.  roku+ haku > roppaku ‘six-CL (beats)’
e. roku+hoN 2>  roppoN ‘six-CL (long things)’

The exceptions in (4d) and (4e) violate the generalization in (2). Unlike #-roots,
a glottal fricative in the second root after k-roots does not trigger gemination.
According to the generalization in (2), the readings of (4d) and (4e) should be
rokuhaku and rokuhoN rather than the actual readings, roppaku and roppoN with
gemination. However, the two exceptions are due to the high frequency of the root
roku in Japanese.” Huang (2004: 111) contends that exceptions like (4d) and (4¢) are
mainly attested in numbers, such as ‘six’ and Ayaku ‘hundred’, before a glottal
fricative, which often turns into a bilabial stop.

The second type is the resistance of gemination. As suggested by the
generalization in (2), there should be gemination when #-roots are followed by &-, s-,
t- or h-, and k-roots by another k-. Nevertheless, counterexamples are observed in the
compound of baku ‘wheat’ and ki “air’. Its reading is bakuki ‘the scent when wheat
ripens’, instead of *bakki with gemination. This type of counterexamples is also due
to frequency, but it is an effect of low frequency that blocks gemination. The
postulation that the low frequency blocks gemination has been explored by Otaka
(2009). Otaka’s (2009) results of production tests have suggested that frequency is a
significant factor for irregular gemination. He found that when there were unfamiliar
roots (low frequency), native speakers of Japanese preferred preserving the default
CV structure to producing gemination in the outputs. In Otaka’s (2009: 259)

production tests, there were three classes, as shown in (5).

7 Whether or not gemination occurs might have different interpretation. According
to Labrune (2012: 32), the compound of roku ‘six’ and hou ‘law’ is interpreted as ‘six
kinds of law” when there is no gemination in the reading rokuhou. On the other hand,
the interpretation of roku ‘six’ and hou ‘law’ as in the reading roppou with gemination
is ‘the Compendium of Laws’ in particular.
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®)
The morphemes that always generate a geminate consonant
regardless of the onset consonant of the second morpheme, unless it

Class 1: o
is voiced.

Examples: ichi ‘one’, zitsu ‘real’, zyuu ‘ten’

The morphemes that generate a geminate consonant when the onset
consonant of the second syllable of the first morpheme is identical
Class 2: to the onset consonant of the first syllable of the second morpheme,

and they are both voiceless.

Examples: soku ‘instant’, seki ‘red’, haku ‘white’

The morphemes that do not generate a geminate consonant at all,

Class 3: regardless of the phonological environment.

Examples: syuku ‘inn’, shichi ‘seven’, teki ‘proper’

In (5), class 1 includes two consonants: - and /-, and class 2 only includes &-.
Examples in class 3 are ¢- or k- without gemination. Otaka’s (2009) classes of Sino-
Japanese are based on the restrictions on the phonological environment in which
gemination occurs. The less restriction the phonological environment has on
gemination, the more frequent the morphemes are assumed to be. No gemination
means that the frequency is the lowest. In Otaka’s (2009) production study, each
class includes two distinct kanji, and each kanji derives four compound words.
Therefore, there were eight compounds in each class. Otaka’s (2009) results have
suggested that the rate of compounds in class 1 is the highest, and class 2 shows a
high frequency when the morpheme is followed by consonant k-. The rate of class 3
is the lowest. Consequently, Otaka (2009) concludes that the three classes of Sino-
Japanese morphemes behave differently. In terms of frequency, Otaka’s (2009)
proposal suggests that class 1 is more frequent than class 2, and class 3 is the least
frequent in Sino-Japanese.

Although Otaka (2009) categorizes three classes for Sino-Japanese gemination,
there are some problems in Otaka’s (2009) class 3. By definition, this class lacks
gemination, but it is extemporary to list this class, due to the fact that there are some

counterexamples with gemination. For example, Otaka listed teki ‘proper’ in class 3,
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and all of the examples lack gemination. Nevertheless, this morpheme alternates
between the forms with and without gemination, as in #EEF ‘return’, which can be
tekiki or tekki.

The inconsistency in Otaka’s (2009) classes requires more data and detailed
investigation. To explore Sino-Japanese gemination from another perspective, this
paper adopts a corpus-based approach and focuses on #-roots and k-roots, which
correspond to Otaka’s (2009) classes 1 and 2, respectively. To understand more about
the irregularity of Sino-Japanese gemination in z-roots and k-roots, this paper
addresses two issues: (a) when they appear in unfamiliar words, how do #-roots and
k-roots behave differently in gemination? (b) what is the variation rate in the two
roots? To answer the two issues, this paper establishes a corpus by collecting data
from three Sino-Japanese dictionaries. This paper is organized as follows. Section 2
introduces the steps of establishing the corpus and the data selection criteria. Section
3 reports the distribution of the corpus examples. Section 4 discusses variants in the

corpus and provides possible causes for variation. Section 5 concludes this paper.

2. A corpus for Sino-Japanese 7-roots and k-roots

To account for the irregularity that z-roots and k-roots resist gemination when
they are followed by the other root starting with k-, s-, ¢- or A-, this paper establishes
a corpus that contains roots with two kanji. The sources are twofold: one wordlist
and three Sino-Japanese dictionaries. This paper uses Kaitei joyo kanjihyo [ EF
FEFF ‘Revised Common Kanji List” (Agency of Cultural Affairs 2010) as the
basic wordlist for the corpus. There are 344 kanji for the corpus: 120 kanji of t-roots
and 224 kanji of k-roots. This paper extracted all the f-roots and k-roots from this
wordlist and then consulted them with three Sino-Japanese dictionaries: Kadokawa
Shin Jigen )55 (Ogawa, Nishida and Akatsuka 2004), Shin Kangorin ¥
JEZEAR (Kamata and Yoneyama 2005) and Zenyaku Kanjikai 23 EEEE (Sato
and Hamaguchi 20006).

The corpus data were sorted according to the following three steps. The corpus
individually listed all the roots. Next, the roots that appeared altogether in the three
dictionaries were selected. Finally, the selected roots were compared for further

analyses in terms of variation rate.
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This paper collected all the compounds of the 120 #-roots and 224 k-roots in
the three dictionaries, and the compounds contain two kanji. With regard to z-roots,
there are 1025 compounds from Kadokawa Shin Jigen, 979 compounds from Shin
Kangorin, and 910 compounds from Zenyaku Kanjikai. As for k-roots, there are 469
compounds from Kadokawa Shin Jigen, 418 compounds from Shin Kangorin, and
443 compounds from Zenyaku Kanjikai.

After data collection, the next step is to select the compounds that all appear in
the three dictionaries. In total, 664 compounds of z-roots and 286 compounds of .-
roots with two kanji were included in the corpus. According to how they vary in the
corpus, the compounds were divided into three groups: (a) within-group variation,
(b) between-group variation and (¢) gemination. The criteria for classifying the

compounds are as follows. Table 1 shows a format of data classification.

Table 1: Format of data classification

Dictionaries Classification
Examples Kadokawa Shin Zenyaku b
a c
Shin Jigen | Kangorin | Kanjikai
“Your kakuka
i kakka kakka Yes
Excellency’ kakka
‘a hostile
ik tekkoku | tekikoku | tekikoku | No | Yes
nation’
) ‘go beyond
Bk ekken ekken ekken No | No | Yes
one’s power’
Wi “storytelling’ setsusho setsusho setsusho | No | No | No

*a: within-group variation;
b: between-group variation;

c: gemination

The within-group variation refers to whether a compound has two readings in
the same dictionary. If the dictionary compilers provided a compound with two
readings, the compound was marked as yes in the group of within-group variation.

For example, the compound 4 ‘Your Excellency’ in Shin Kangorin has two
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readings: kakuka without gemination and kakka with gemination. In the other two
dictionaries, this compound has only one reading kakka. Thus, the compound &
“Your Excellency’ is marked as yes in the group of within-group variation.

A compound with only one reading was marked as no in the group of within-
group variation. Compounds in this group were compared to the group of between-
group variation, which classifies the situations when the three dictionaries do not
agree with one another on the reading of a compound. In this situation, the compound
is marked as yes in the group of between-group variation. Take the compound =
‘a hostile nation’ as an example. In Shin Kangorin and Zenyaku Kanjikai, it is
tekikoku without gemination, while in Kadokawa Shin Jigen, it is tekkoku with
gemination. Given that there are inconsistent readings in the three dictionaries, #j
‘a hostile nation” was marked as yes in the group of between-group variation.

The last step is to classify compounds without any variation in the corpus,
namely, those marked as no in the between-group variation. In this group,
compounds with gemination were marked as yes, as in #f% ekken ‘go beyond one’s
power’. On the other hand, compounds without gemination were marked as no, as in
siiZE ‘storytelling’, setsusho, which is consistent in the three dictionaries. The

results of the distribution are reported in Section 3.

3. Results

Table 2 shows the distribution of t-roots and k-roots in the corpus.

Table 2: Distribution of z-roots and k-roots in Sino-Japanese

t-roots k-roots
Within-group ~ Yes No Yes No
variation 21 643 118 168
Between-group Yes No Yes No
variation 11 632 23 145
Yes No Yes No
Gemination
612 20 118 27

In the group of within-group variation of z-roots, 21 tokens (3%, 21/664) show

10
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inconsistent readings in the same dictionary, and 643 tokens (97%, 643/664) have
consistent readings. In the 643 tokens with consistent readings, only 11 tokens (2%,
11/632) are not consistent among the three dictionaries, and 632 tokens (98%,
632/643) show no variants in the corpus. Among the 632 tokens in the gemination
group, 612 tokens (97%, 612/632) include gemination, and 20 tokens (3%, 20/632)
resist gemination.

In the group of within-group variation of k-roots, 118 tokens (41%, 118/286)
vary in their readings in the same dictionary, and 168 tokens (59%, 168/286) show
consistent readings. Among the 168 tokens in the group of between-group variation,
23 tokens (14%, 23/168) are inconsistent in the readings among the three dictionaries,
and 145 tokens (86%, 145/168) are consistent in the readings. Out of the 145 tokens
in the gemination group, 118 tokens (81%, 118/145) contain gemination, and 27
tokens (19%, 27/145) lack gemination.

In Table 2, there is a considerable difference between the two roots in the
distribution. The two roots vary in how the readings are recognized in the three
dictionaries. The variation comes from the sum of the tokens with two readings from
the group of within-group variation and those from the group of between-group
variation. As suggested by the percentage, variation is low for t-roots (5%,
(21+11)/664), while approximately half of the k-roots have two readings (49%,
(118+23)/286). It is clear that t-roots have fewer variants than k-roots in their
readings when one token has two readings in the same dictionary. In other words, ¢-
roots are relatively stable in gemination when they are followed by the other
consonants k-, s-, t- or h-.

Before we move on to the discussion in Section 4, one issue regarding vowels
in t-roots and k-roots needs clarification. 1t6 and Mester (1996, 2015) point out that
the segmental composition of Sino-Japanese must use a high vowel /i/ or /u/ for the
second vowel in aroot, as in = shichi ‘seven’ and J#j teki ‘enemy’ for a high front
vowel, and # efsu ‘cross’ and koku ‘country’ for a high back vowel. It should
be clarified whether the second vowel affects gemination in z-roots and -roots. Table

3 presents the distribution of the two high vowels in #-roots.

11
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Table 3: Distribution of #roots in Sino-Japanese (focusing on the

second vowel in the first kanji)

high back vowel high front vowel
Within-group  Yes No Yes No
variation 19 538 2 105
Between-group Yes No Yes No
variation 11 527 0 105
Yes No Yes No
Gemination
520 7 92 13

557 tokens show that a high back vowel appears as the second vowel in the first
kanji. In the group of within-group variation, 19 tokens (3%, 19/557) vary in their
readings in the same dictionary, and 538 tokens (97%, 538/537) show consistent
readings. In the group of between-group variation, 11 tokens (2%, 11/538) show
different readings and 527 tokens (98%, 527/538) have only one reading. Among the
527 tokens with consistent readings, 520 tokens (99%, 520/527) show gemination,
and only seven tokens (1%, 7/527) lack gemination.

With respect to the high front vowel as the second vowel in the first kanji, there
are 107 tokens in Table 3. Two tokens (2%, 2/107) have inconsistent readings in the
same dictionary, and 105 tokens (98%, 105/107) have only one reading. In the group
of between-group variation of high front vowels, no token is marked as yes; all the
tokens in this group show no variation. 92 tokens have gemination (88%, 92/105)

and 13 tokens lack gemination (12%, 13/105).

12
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Table 4 shows the distribution of the two high vowels in k-roots.®

Table 4: Distribution of k-roots in Sino-Japanese (focusing on the second vowel

in the first kanji)
high back vowel high front vowel
Within-group Yes No Yes No
variation 97 145 25 18
Between-group Yes No Yes No
variation 21 124 2 16
Yes No Yes No
Gemination
105 19 8 8

There are 242 tokens for high back vowels. In the group of within-group
variation, 97 tokens (40%, 97/242) have two readings in the same dictionary, and 145
tokens (60%, 145/242) have only one reading. In the group of between-group
variation, 21 tokens (14%, 21/145) show different readings and 124 tokens (86%,
124/145) are consistent in their readings. Among the 124 tokens, 105 tokens (85%,
105/124) have gemination, and 19 tokens (15%, 19/124) lack gemination.

There are 43 tokens in the group of high front vowels in Table 4: 25 tokens
(58%, 25/43) with inconsistent readings in the same dictionary and 18 tokens (42%,
18/43) with only one reading. Among the 18 tokens, merely two tokens (11%, 2/18)
show differences between groups. Half of the 16 tokens have gemination, and the
other half has no gemination.

The above two tables reveal that the high front vowel in the first kanji shows
slightly more tendency than the high back vowel to resist gemination in Sino-
Japanese, but gemination still takes place in the two high vowels in #-roots and -
roots. The tokens with gemination outnumber those without gemination in high back

vowels in the two roots and high front vowels in z-roots. As for high front vowels in

8 The total amount of tokens in Tables 3 and 4 do not amount to 286 tokens. There
are only 285 tokens because in the two tables, there is one ambiguous token JJ{T
‘try hard to practice’, which could be ryokkou (< ryoku + kou) or rikkou (< riki +
kou).

13
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k-roots, the tokens are equal (8 tokens vs. 8 tokens).

4. Discussion

The results in Section 3 show that some corpus instances do not undergo
gemination. Section 4.1 discusses the exceptions, and Section 4.2 provides possible
factors that influence the process of gemination. As the results in Section 3 also show
different variation rates in #-roots and k-roots, Section 4.3 explores the distribution

of the different degrees of variation.

4.1 When gemination does not occur
In Table 2, 20 tokens in #-roots and 27 tokens in k-roots resist gemination. The

tokens of the #-roots that violate the generalization in (2) are listed in (6).°

(6)
a. -tuC-

WO itsukou ‘make an B sitsuteki  ‘target’
inappropriate WE setsusho  “storytelling’
remark’

L ketsuken ‘narrow-minded”  Z&i mitsushu  ‘sweet wine’

b. -tiC-

£2 shichikyo  ‘seven conditions & B ‘seven facial

for divorce’ shichikyou orifices’

L shichikyou “‘seven t#% shichikei  ‘seven classics’

disciplines’

L} shichiken  ‘sevennoble men’ L& shichisho ‘seven classics’

£ tH  ‘seven conditions & £ “seven lives’
shichishitsu for divorce’ shichishou

LB shichisei  ‘seven stars’ G5 shichisei  ‘Big Dipper’
£% shichiseki  ‘seventh day of £ i ‘seven virtues’

9 In (6), the capital C in tuC- and tiC- refers to consonants k-, s-, #- and A-.

14
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the seventh lunar shichitoku

month’ ©H shichiho  ‘seven steps’
c. = %% ‘in detail’ A 4~ ‘in a hurry’
satsusatsu sotsusotsu

The irregularities in (6) are divided into three subgroups: -tuC- (6a), -tiC- (6b)
and reduplication (6¢). Five corpus instances of -fuC- and 13 corpus examples of -
tiC- are listed in (6a) and (6b). Two corpus instances of reduplication are listed in
(6¢). First, the five corpus instances in (6a) do not have anything in common. It might
be simply due to their low frequency in Sino-Japanese. The corpus examples in (6b)
are only attested when the first kanjiis 1= shichi ‘seven’. This fact suggests a biased
distribution where 1= shichi ‘seven’ resists gemination. Vowel devoicing in
Japanese might result in the resistance of gemination in = shichi ‘seven’. This issue
will be discussed in Section 4.2. As for the two instances in (6¢), probably
reduplication blocks gemination, but a quick conclusion should not be made based
on only two examples. More data are needed in the future.!®

The tokens of the k-roots that violate the generalization in (2) are listed in (7).

(7
a.  -kuk-
BT okuka ‘under the roof” 414 kakuki  ‘take the horn and
pull the feet’
WE kakukai  ‘Another name 8l kakuken “sharpness of
for Buddhism’ understanding’
i ‘bend one’s HE ‘echo in the
kyokukou elbow’ kakukyou valley’
WRE shakukyo  “Sakyamuni RH ‘take off armor’

10" Special thanks go to one of the reviewers, suggesting that onomatopoeia can
provide more examples for the restriction on gemination. For instance, katsukatsu
‘scarce’ and kotsukotsu ‘steadily’ do not undergo gemination. It is an interesting issue
to explore gemination in onomatopoeia in the future.

15
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shukukyou
W shukukei
B
chikukaku
%% hukukou

=

e yakuken

-kik-
PR gekiku

5 shikikai

iz
m}

rekikan

E8PR kakukai

G ekikyou

Buddha’s
teaching’

‘reverent’

‘beautiful day’
‘ask guests to
leave’

‘inspect
carefully’
‘simple and

plain’

‘pass by rapidly’

‘the riipa-dhatu’

‘an official who
manages

calendars’

‘a person’s
name’
‘Book of

Changes’

shakukou

shukukei
A takukan

F5. bakuki

I yakukei

Rk
sekikaku
B hekikou

JEETES rekikai

B kakukyo

IRE% sekiken

‘honorific’

‘wash’
‘the scent when
the wheat ripens’

‘oath of alliance’

‘inchworm’

‘light from wall

hole’

‘ascend the flight

of steps’

‘a person’s name’

‘place name’

Likewise, the 27 tokens are divided into three subgroups: -kuk- (7a), -kik- (7b)

16

and proper nouns (7c). There are 17 examples in (7a), six in (7b), and six in (7c). The
fact that the 27 tokens do not undergo gemination might be due to their low frequency
in Sino-Japanese. As for the six proper nouns without gemination, morphological
constraints might be a factor that forbids gemination to take place across the

boundary. For example, the morphological boundary in F[f kakukai is between
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the surname 2 kaku and the given name [l kai. Gemination like *kakkai that

occurs across the morphological boundary for Z[[iii would be illegitimate.

4.2 What blocks/feeds gemination?

Counterexamples in the corpus have been presented in Section 4.1. One type of
counterexamples is attested in numbers, shichi ‘seven’ for instance. Although roku
‘six’ and shichi ‘seven’ are numbers, they vary in gemination. Roku ‘six’ is not
limited to the restriction in (2) for k-roots. As shown in (4), glottal fricative A- after
roku ‘six’ also undergoes gemination, as in roppoN ‘six-CL (long things)’ from roku
+ hoN. On the other hand, shichi ‘seven’ resists gemination, as suggested by the
counterexample, 2% shichiho ‘seven steps’, in which the glottal fricative does not
turn into geminate, -pp-.

According to Huang (2004: 111), it is the high frequency of use that frees roku
‘six” from the phonological constraint in (2). As for shichi ‘seven’, there is another
phonological motivation, namely, vowel devoicing of shi in shichi. The vowel
devoicing prevents gemination in chi because if vowel devoicing and gemination
concurrently take place, the auditory saliency of the first part of the word blurs. For
example, in =% shichikyou ‘seven disciplines’, the high vowel in shi is devoiced.
If gemination and vowel devoicing occur simultaneously, shi becomes [si] and the
word would be reduced to [sikkjo].

In addition to the irregularity in numbers, morphology also plays a role in
blocking Sino-Japanese gemination, such as reduplication and morphological
boundaries. In zroots, reduplication as in ZL %< safsusatsu ‘in detail’ blocks
gemination, and the output cannot be *sassatsu.!' In k-roots, proper nouns do not
undergo gemination. In 5 for example, it is kakukai, not *kakkai.'?

In the corpus, gemination in f-roots also shows an intriguing irregularity. When
the second kanji starts with a voiced consonant, such as b or d, gemination should be

blocked, and the output should lack gemination, as in the examples FHIE% (betsu +

' No example is observed in k-roots with reduplication in the corpus.

12" Gemination is permitted in some proper nouns. For example, the poet’s name [
J&% can be haku-kyoi or hakkyoi. Gemination is allowed in this example because
this proper noun is frequently used in Japanese.

17
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=

dan) ‘particularly’ and == (gaku + gei) ‘art and science’. The blocking effect due
to voiced consonants has been a constraint in Japanese phonology.'* Nevertheless,
unconventional gemination in voiced consonants is also observed in the corpus. The
voiced consonant in the second kanji is first devoiced and then gemination is
generated. Take %4 ‘a man of talent” as an example. The citation form is itsu for
% and zai for #4. The output should be itsuzai without gemination, but there are
two readings in the three dictionaries. In Kadokawa Shin Jigen, it is read as either
itsuzai or issai. In Shin Kangorin, it is issai, yet it is only itsuzai in Zenyaku Kanjikai.
Given that this paper does not look into the devoicing process of voiced consonants
and gemination in this situation, the irregularities in this type of gemination is left

for future research.

4.3 Variation in k-roots and #-roots in the dictionaries

In Table 2, there is a difference between f-roots and k-roots in the ratio of
variation. In #-roots, 32 tokens show variation (5%, 32/664). Approximately half of
the k-roots have variants (49%, 141/286). The high ratio in the within-group variation
in the k-roots should be discussed. The distribution of the 118 tokens in the group of
within-group variation in k-roots reveals more details of the gemination process in k-
roots, as seen in the distribution in Table 5 below.

There are six conditions in Table 5. The first condition is that the token in the
three dictionaries has two variants. In this condition, there are only three corpus
instances, as in &% ‘blame’, which is marked as sekika and sekka in the three
dictionaries. In the second condition, two dictionaries have variants and the third one
has gemination. There are 18 tokens, such as 47 & ‘view of sunset’, which is
marked as sekkei or sekikei in two dictionaries, and only as sekkei in one dictionary.
It is also found that two dictionaries both have variants and the third one lacks
gemination. The only example is FH#f collect tax’, which is sekika or sekka in two

dictionaries, but it is only sekika in the third dictionary.

13" Exceptions are found in loanwords from English as in beddo ‘bed’, which
phonetically is more like betto.
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Table 5: Distribution of k-roots in Sino-J apanese (within-grouR variation)
Conditions a. b. c. d. e. f. Total
Tokens 3 18 1 62 9 25 118

* a=variants in all the three dictionaries
b = variants in two dictionaries and the other one with gemination
¢ = variants in two dictionaries and the other one without gemination
d = variants in one dictionary and the other two with gemination
e = variants in one dictionary and the other two without gemination
f = variants in one dictionary, one with gemination and one without

gemination

The majority in Table 5 goes to the fourth condition in which there is a variant
in one dictionary, but there is gemination in the other two dictionaries. For instance,
fE I, ‘subjective view’ is okuken or okken in one dictionary, but in the other two
dictionaries, it is only okken. The fifth condition is that there is a variant in one
dictionary, but there is no gemination in the other two dictionaries, as in L3
‘entrust’, which is marked as fakuki or takki in one dictionary, but as fakuki in the
other two dictionaries. The last condition is that there is a variant in one dictionary,
and there are different readings in the other two dictionaries. Take 7R ‘barefoot’
as an example. It can be sekikyaku without gemination, sekkyaku with gemination or
sekikyaku ~ sekkyaku, respectively.

The distribution in Table 5 indicates that gemination is still pervasive in the
group of within-group variation. If the 62 tokens in Table 5 are added to the 118
tokens marked as gemination in Table 2, gemination becomes prominent in Sino-
Japanese k-roots, as suggested by 63% of the corpus instances (180/286). If t-roots
are taken into account, it is noticeably obvious that k-roots exceed #-roots in terms of
variants, given that the ratio for the groups with variation in #-roots is low, with only

32 tokens in the corpus.

5. Conclusion
This paper has not only revisited Sino-Japanese gemination in #-roots and k-

roots but also explored irregularities that resist gemination. The results conform to
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Otaka’s (2009) proposal that the gemination of #roots exceeds that of k-roots.
However, there are two major differences in this paper as compared to Otaka’s (2009)
findings. According to Otaka’s (2009: 264-265) data, the average rate of #-roots with
gemination is 89%, and the average rate of k-roots with gemination is 78%. Otaka
(2009) suggests that both t-roots and k-roots are high in the rate of gemination.
Nevertheless, this corpus-based approach to gemination shows a larger gap between
t-roots and k-roots in Sino-Japanese: z-roots considerably higher than &-roots in their
rates of gemination. Approximately 92% (612/664) of the corpus instances in ¢-roots
show gemination, while only 41% (118/286) of the corpus instances in k-roots have
gemination. The results in this paper prove that there is a significant gap between z-
roots and k-roots in gemination.

This paper has also discussed variants of z-roots and k-roots in the corpus. The
variation rates affect the results of gemination in #roots and k-roots. As shown in
Table 2, k-roots have remarkably more tokens of variation in the corpus, whereas
most tokens of #-roots have undergone gemination. This difference between #-roots
and k-roots in the variation rates is not observed in Otaka’s (2009) results. Thus, this
paper proposes that the variation rate in gemination plays a crucial role in
distinguishing #-roots and k-roots.

Finally, this paper has also explained why more k-roots show variation. It was
expected that k-roots would show less variation than #-roots in gemination, since the
phonological environment for k-roots is far more restrictive than that for #-roots. The
results suggest, however, that k-roots vary much more than z-roots do. One of the
possible factors for the discrepancy would be that k-roots are less frequently used
than z-roots. In the corpus, z-roots remarkably outnumber k-roots (664 tokens vs. 286
tokens). As the k-roots are less frequently used, compilers of the three dictionaries
would have more difficulty in determining the readings.

In the future, two issues can be investigated. First, the interaction of voiced
consonant devoicing and gemination in Japanese. As the corpus instance ¥#F1 ‘a
man of talent’ suggests, the irregularity has shown that low frequency triggers
deviation and clearly gemination leads to an unusual phonological process in
Japanese. In the future, some novel words can be used, and native speakers of

Japanese will be invited to participate in a production test. The second issue for future
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study is to look into sequential gemination, as in the words JEfix[& ‘arctic circle’
and HIMER ‘leukocyte’. The former is a compound of JLbfidi hokkyoku ‘arctic’ and
ken ‘circle’, and the latter is a compound of H ‘white’ and [fIEK ‘blood cell’.
The reading of JLfik[& c‘arctic circle’ is hokkyokuken with one gemination, but
theoretically, it can contain two geminations, as in hokkyokken. As for H [ EkK
‘leukocyte’, its reading is hakkekkyu. The two examples vary in internal branching,
and there are variants in the readings. More examples are needed to show whether

sequential gemination is acceptable in Japanese phonology.
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