creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

A Research on Lexical Tones of Four Jin Chinese

Varieties Spoken in the Former Fenzhou Prefecture

BN 1k BBl Bl ¥

2022\ 8¢



A Research on Lexical Tones of Four Jin Chinese

Varieties Spoken in the Former Fenzhou Prefecture

EBUINE MR EaEe] ERo B3 Pt

H

A% g vk A A

L)
°f == TN =T oR A

2022 8¢

Nepeta ety
QAolstz} Qlojst 2
° & 3

o 23ke] Bl HEES AFY

2022 6¢

99 % o] & # (1)
o9 o A A (2])




Gl

1

°
pal

goll ¥

kol

LA 2

A%

VN

TR

_w%%ﬂﬂ;

%mﬁ/m/A ﬂﬁ@ﬁﬂl%%ﬁOtOt%

Ao =5 a@%xﬂogég
ﬂﬂaM%%mﬁﬁﬂuﬂ,

= 4 % X N

=y T oas o W m° I K o T

T3 LLEomﬂmm%mMﬂ%dwﬁ%arﬂi% &%%_@5
o o : =) Q)

& Mﬂﬁﬂﬂ%ﬂ%%ﬁ@%%%%ﬂ ﬂ%mﬁmﬂo
@ﬁ%%ﬁ%ﬂé&zﬁ?%?n& _ﬁﬂﬂu%
_no.H,_M ewﬂi.ﬂl.ﬂ. T -
_roﬂragoﬂﬁzoufgevﬂbr.mmm T X Edﬂﬂﬂdr
50 T o AACE iﬁdlll R B~ o] a e
1»%] 53 DR %ﬂﬁllzb_ﬁ %0 O
xﬂmqogmi%fﬂ%ﬁuox )
LR o= O S 4Aﬂﬁu = B
o = & %Hﬂ,%ﬂwl% - o
]?E%ﬂ@qﬂi%gﬂﬁ TL ozizpd
Miﬂ%ﬂ.ﬁm%u7ewm%ﬁﬁﬂ M%%mO
ﬁoﬁ]%ma@ ,élmeur_c xﬂg. uﬂ.%uﬂ
wﬁmxaﬂ:yo%ﬂjﬂ T X J|§d|%< Y
ﬁm%a}m@ﬂ .7;wﬂ@7g@gﬁrwza
= I ﬂr%o;ﬁa7¢u\*u USRS
T Ay Ew o N = il HH ~ ik = = SR r ,ﬁu o T 3 my
aﬂ%m@mmfﬂﬂg i 1__&_gﬂ_a%ﬂ@%;
1%?]5.6-”1%:Mfﬂd%i]o;lzrﬂﬁm.lodu
,_mﬁAﬂ #14 N ‘.lmm 0 g: ﬂﬂ ﬂ“ o ,ﬂl N umo H;l X ﬂ_,A_H E#E Wl = . o T firs

,z:igwaq_hg W T a g wwz%@
]*1_.05\# ) %L © ,LloTLIﬂdﬂ Jli/.LLl =t
S . ~X :AO . ‘q m 1 ;O._ H;ﬂ_ Of fite) N ﬂL’ il JOJ;L ~ 7E fite) ]ﬂ
ﬁ.ﬁ%ﬂ%é Liﬁﬁ%ﬁ A117r@4?ko
%y@i%ﬁ%%W%Mﬂﬂoﬂ&vﬁFEmﬁWﬂE7AuEwroe
%+ﬂ%g%&@@@ﬂ%g@@ @%%%&mﬁ
@,ﬂ@_1ﬂ Wﬁ%@g7 Moz T2 = ® N
- mOMﬂ%AHm1%@_m@1éﬂﬁagaﬂ
\,/ — o) A Jl/f_ll] —
t/ﬂ%%%?ewﬂw_ﬂ@%ﬂm«?mﬂxmuz%%oﬂ
JJE N Hfﬂﬂo\nro‘ﬂl ‘I,_IMLEOM_HWL‘WO\N,UI‘I
W ﬂyl.Auﬁ_ < dﬂq}P IFWHLI =
R ) ,,z%ﬂ = B Assﬂﬁ
= K- Hluuiﬂ%ﬂ 9 k% = . g
@;@Z_ﬂ;o%4@wfl;§mw§7wjv
= W oo i of = _%?Gmadu.i T
TS o] ® = = o fE 70 R
%ﬁng%m%%mfmwdd,ﬂﬁ o o=

AT EEEE: mfi;nA

n oy 5 i o) of o]/ S T T o R o ‘JL
uTm_woﬁ%ﬂ%_ﬁQou.qzr]
%aﬁx orﬁ.1mw

gauo?_xo



2

sl A

S

stobn ] 9
23 (FO)sk 7149 el

=
=

I

—_
fite)

ol

Ape] )

o
olp

0

, 2018)0. 24 o] G4 9]

i

Hh
5E

i

ahA] a (Ck

sholvh. Ale A, R Kol ekt 7t

g Aolth. ey

¢

TE AE

B B Abel ol

=
N

b

—_
o

mj

ol

o)

L=

51

I<]

Z]

1

.
H

o]
p

o

B, B, ik,

1I

2020-26951

H:

13
<1



CONTENTS

CHAPTER ONE: INTRODUCTION

1.1
1.1.1
1.1.2
1.1.3

1.2
1.2.1
1.2.2
1.2.3

1.3

1.4

OVGI‘ViGW of]in group .......................................................................

Deﬁnition ...............................................................................

Proﬁle ....................................................................................

Internal Classiﬁcation ...................................................................

Research object, motivation, and goal------

Research object .........................................................................

MOtiVatiOn .............................................................................

GOQ.I .....................................................................................

Methodology ...............................................................................

Organization Of chapters ..................................................................

CHAPTER TWO: RELATED LINGUISTIC CONTROVERSIES OVER JIN GROUP

2.1
2.1.1
2.1.2
213

2.2
221
222

2.3
2.3.1
232

General tonal evolution inside Jin group----
Rt tone (AFBEZH)- -+ e vvreemreesmsee e
Shang tone (_F-#3H) and Qu tone (FHEEFH) - +++++rververesnens
Pingtone (FSEEZH) -+ vrrrerrrrrsss it

Controversial relationship with Mandarin group:««««=«-wrrrrrerersrmeeeees

Formation of]in group ...............................................................

Early sound change ....................................................................

Controversy over Ping tone in Bingzhou cluster .......................................

Viewpoints in previous research

Direct evidence supporting the splitting-then-merging hypothesis- - ----=---+

CHAPTER THREE: FIELDWORK DATA

31

3.2

33
33.1

Tone value transcription in previous studies

Fieldwork and data processing

method------

Tonal data .................................................................................

Tonal data of Fenyang Jin

1T

o &N W WD

10

12
12
13
14
15
15
17
20
20
22

24
27
28
28



3.3.2 Tonal data of Pingyao Jin <+« «++«c+ rtsstemrtaitansiiti 34
333 Tonal data of Jiexits Jin:-++««====++rerressrmmrmmeeseomrreee e, 37
3.3.4 Tonal data of Xiaoyi-«++«++++ st srtestemissiitsitiiitii 40
3.3.5 Tone value transcription of the fieldwork data---------roererererereeeeeens 43

3.4 INCUItONISHC INTErPrEtAtiOn +«+ <+ =+ st rtssssititais ittt 47
3.4.1 The subtle difference in pitch height between T1 and T2: A case of near merger 47
3.4.2 The shorter dUration of T« -« - - rrrrrormmmmmmmmaaae e 50
3.4.3 The laxation of Ru tones (TS and T)««---=--==========s=ssseeeeeeeiiii, 51

CHAPTER FOUR: MULTIDIMENSIONAL ANALYSIS

41 Tomal space model ««+«+ st st stsstissitisiit it 54

42 Multidimensional scaling of TI~T4+««+ -+ «r+rtrrtarerenraiaiiiii 55
421 OPEration Method: -+ +++++++ssssreisnitats ittt 55
422 ANalySis FeSUIE -+ o vt s et 55

43 Interpretation of the MIDS results: -+ ++srestsssmssaisiiisniinnitiii, 61

CHAPTER FIVE: TONAL EVOLUTION HISTORY OF THE FOUR JIN VARIETIES

51 Evolutionary comparative method:«+«+«++++ s+ sessessnisniaiiiti 64

5.2 Tonotype of each tonal Category <+« «++ =+ s rtssrsnintnrtaitiiti s 67

53 Reconstruction of the tonal evolution history«+««+«+ -+ ssrsrsessnsnnis 69
531 Generalized tonal evolution rules: -+« -+« -« «rxrrrermmmmmmmaeeaeieeeeaeeeien 70
532 P P 71

53.2.1 Reconstruction of T2 (Yang-Ping PyZ) -+ «rtrrwreerrresmmesinen. 79
5329 Reconstruction of T3 (Shang [H)«-+trrrrrrrroni 74
53.2.3 Reconstruction of T1 (Yin-Ping [BZR)«+ - wwrrreeerrrrressnmiii. 76
53.2.4 Reconstruction of T4 (Qu F2HE) -+ rrroresrnnrne 79
5.3.2.5 Reconstruction of TS and T6 (R tones ABERH) -+ w-vreerrremeeeenes 81

S4  Tone-based tree diagram <« «+++ s rtsrstssmrtsiiiiiiii 81

CHAPTER SIX: SUMMARY AND FUTURE DIRECTION

G SHMIALY  ++ + s s e e e st bbb 84

6.2 FULULE dIif@CTiOn - -+« e e e e e mm et e e e et 85

v 2 ] O 4



REFERENCE ....................................................................................... 87

APPENDIX I: WORD LIST ................................................................... 93
APPENDIX II DATA ANALYZED IN MDS ................................................ 99
ABSTRACT in English ............................................................................. 106
%g ( Efjj{) ................................................................................ 108



TABLE
Table 1
Table 2
Table 3
Table 4
Table 5
Table 6
Table 7
Table 8
Table 9
Table 10
Table 11
Table 12
Table 13
Table 14
Table 15
Table 16
Table 17
Table 18
Table 19
Table 20
Table 21
Table 22
Table 23
Table 24
Table 25
Table 26
Table 27
Table 28

List of Tables, Figures, and Maps

Internal classiﬁcation of]in group ...............................

Reflection of the three relevant sound changes in main groups of Sinitic family

Tone value transcription of the four Jin varieties in previous

Transitional distribution of the distinguishability between Y7z-Ping and Shang

Tone value transcription of Yanwu accent, Fenyang Jin -+

Averaged value (Hz) at 11 sampling points (FY1)-----ovoe--

Averaged LZ-normalized value at 11 sampling points (FY1)--
Averaged duration and FO value (FY1):+++w+vereeeereeeens
Averaged value (Hz) at 11 sampling points (FY2)-----------+-
Averaged LZ-normalized value at 11 sampling points (FY2)-

Averaged duration and FO value (FY2)----w-veererrereeeenee

Averaged value (Hz) at 11 sampling points (FY3)- -+
Averaged LZ-normalized value at 11 sampling points (FY3)

Averaged duration and FO value (FY3)----v-eeererereeeenee

Averaged value (Hz) at 11 sampling points (PY1)--------
Averaged LZ-normalized value at 11 sampling points (PY1)
Averaged duration and FO value (PY1)------ererererrereeeeeees

Averaged value (Hz) at 11 sampling points (PY2)- -+ ---- -

studies ............

Averaged LZ-normalized value at 11 sampling points (PY2)------eoeeeeeeees

Averaged duration and FO value (PY2)----v-ereeerererereeeeees
Averaged value (Hz) at 11 sampling points (JX1)----------
Averaged LZ-normalized value at 11 sampling points (JX1)
Averaged duration and FO value (JX1)-wrerererererereees

Averaged value (Hz) at 11 sampling points (JX2)-----------

Averaged LZ-normalized value at 11 sampling points (JX2)««-ereereeeeeeees

Averaged duration and FO value (JX2)- - wrrererererereenees

Averaged value (Hz) at 11 sampling points (XY1)- -+
Averaged LZ-normalized value at 11 sampling points (XY1)

VI



Table 29
Table 30
Table 31
Table 32
Table 33
Table 34
Table 35
Table 36
Table 37
Table 38
Table 39
Table 40
Table 41
Table 42
Table 43
Table 44
Table 45
Table 46
Table 47
Table 48
Table 49
Table 50
Table 51
Table 52
Table 53
Table 54

FIGURE
Figure 1
Figure 2
Figure 3
Figure 4

Averaged duration and FO value (XY1)--rrererrreereeees

Averaged value (Hz) at 11 sampling points (XY2)- -+

Averaged LZ-normalized value at 11 sampling points (XY2)- -« -crereeeeeeeeees

Averaged duration and FO value (XY2)---rrerrrrreereeees

Tone value transcription of FY1 (Fenyang, urban, elder)--

Tone value transcription of FY1 (Fenyang, urban, younger)-« -« roeeeeee

Tone value transcription of FY1 (Fenyang, Yanwu)------
Tone value transcription of PY1 (Pingyao, elder)---------

Tone value transcription of PY2 (Pingyao, younger)-----+*

Tone value transcription of JX1 (Jiexiu, elder) ===+

Tone value transcription of JX2 (Jiexiu, younger)--«----*

Tone value transcription of XY1 (Xiaoyi, elder) -+
Tone value transcription of XY2 (Xiaoyi, younger)-----"-

The difference in pitch height between T1 and T2:-------

Averaged pitch value of T1/T2 (Wenshui Jin)----------

Averaged pitch value of T1/T2 (Qixian Jin)-----weeeeee
Relative length of the six tonal categories--«------we--

Averaged duration Of TS/TG ..................................

Different patterns of the two perceptual dimensions to the tonal contrast---+-

Universal tonotype inventory««++«««+++««++sseressrreeee.
Tonotype of the long tones:«+++««««++++ssrerrreeesnen.
Tonotype of the Short tones:«++++«««wrrrreesssnrerrees
Tonotype of T2 (Yang-Ping [GAR) - w++verererveeines:
Tonotype of T3 (Shang [HE)--«w+oveerveeeniniinn.

Five-point-based tone value of T1/T73 in varieties of Fenzhou sub-cluster-----

TOHOtpr OfT4 (Qu f;ﬂ%@) ...................................

Broadband figure of /ki"*/ (‘4F, pole’, Fenyang Jin)---++-*

Contrast between Yin-Ping (T1) and Shang (T3) of FY3--
Duration-equalized contour of each tonal category (FY1)--

Contour of absolute duration of each tonal category (FY1)

vl

28
31
32
32



Figure S

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Figure 15
Figure 16
Figure 17
Figure 18
Figure 19
Figure 20
Figure 21
Figure 22
Figure 23
Figure 24
Figure 25
Figure 26
Figure 27
Figure 28
Figure 29
Figure 30
Figure 31

MAP

Map 1
Map 2
Map 3

Duration-equalized contour of each tonal category (FY2):-«---wrerrereeeneees

Contour of absolute duration of each tonal category (FY2)-«-----ererererereeees

Duration-equalized contour of each tonal category (FY3):«----eeerrerereeeeees

Contour of absolute duration of each tonal category (FY3)-----rrerereeeeeees

Duration-equalized contour of each tonal category (PY1):«-«w-ereerrerereeeeees

Contour of absolute duration of each tonal category (PY1):-----rerereeeeees

Duration-equalized contour of each tonal category (PY2): -« -w-verrrerrreeeeees

Contour of absolute duration of each tonal category (PY2)-------ererererereeees

Duration-equalized contour of each tonal category (JX1)-----wrrrererereereees

Contour of absolute duration of each tonal category (JX1)«--erererererereeees

Duration-equalized contour of each tonal category (JX2):««-«wrerererereeeees

Contour of absolute duration of each tonal category (JX2)----wrererereereeeees

Duration-equalized contour of each tonal category (X Y1)« «--erereerereeeeeees

Contour of absolute duration of each tonal

category (XYI) .......................

Duration-equalized contour of each tonal category (XY2)««----rrrereeereeeees

Contour of absolute duration of each tonal

Multi-register and four-point scale-------+-

Process of the laxation of R« tones-««++-+++-

MDS results of FY1 (T1~T4)----ceeveeeee
MDS results of FY2 (T1~T4)-------voe--
MDS results of FY3 (T1~T4)----cevveeee
MDS results of PY1 (T1~T4)-----vcoveeeeee
MDS results of JX1 (T1~T4) - eeeee-
MDS results of XY1 (T1~T4)------covov--
Tonal evolution chains:«------------ereeeee

Dipping tone evolution network: -+

category (XYZ) .......................

Tone-based tree diagram of the four Jin varieties:« -« =«=«=rorererererreeereeeees

Distribution and scope of each cluster of Jin group:-««=«=-=rorrrerrreeeees

Scope of Fenzhou (in 1582, Ming dynasty)
Scope of Fenzhou (in 1820, Qing dynasty)

VIII

33
33
33
34
36
36
37
37
39
39
40
40
42
43
43
43

52
56
57
58
59
60
61
71
74
83



Chapter 1 Introduction

1.1 Overview of Jin group

1.1.1 Definition

The concept of ‘Jin Chinese’ ($558), a group of Sinitic languages, was first formally proposed by Li

Rong (1985). Li defined Jin group with a phonological feature and a geographic feature which could

be summarized as follows'.

Jin Chinese refers to a group of varieties spoken in Shanxi Province ([[[75%) and the adjoining areas with Rz tone(s)
() being preserved.

—Li Rong (1985)
1.1.2  Profile

Jin Chinese’ is named after the abbreviation of Shanxi Province ‘Jin ()", because the Jin-speaking
area centers on Shanxi Province. Nevertheless, Jin varieties nowadays are also spoken by residents in
the adjoining regions of neighboring provincial administrative divisions brought by several times of
migration wave from Shanxi (Qian Zengyi, 2010). Therefore, in ‘Jin group’, so-called Jin’ never refers
to an administrative division or a historical geographic region. It is employed exclusively for a purpose
of dialectal classification. According to the explanatory notes included in Language Atlas of China,
the 2nd Edition ( { PEFE S HUEILE 25 2 Fi) ) (Institute of Linguistics, CASS, et al, 2012), Jin is

spoken in the following areas.

(1)  Shanxi Province: 82 cities/counties’

(2)  Hebei Province (western) (Ji] 545 Pa 5/ 3L P5): 35 cities/counties affiliated to Shijiazhuang Prefecture (5%
#H I ), Zhangjiakou Prefecture (522 [ #1), Handan Prefecture (HI S ), Xingtai Prefecture (ffiZ 1
T&);

(3) Henan Province (northern) (VA g 28 L5 /72 JL): 18 cities/counties affiliated to Jiaozuo Prefecture (£ {FHbE

[ ), Xinxiang Prefecture (#7 % 31 1 ), Hebi Prefecture (%5 5% H11i ), Anyang Prefecture (275 #i11& ), and

' Li’s original statement in Chinese: “& 2548 |74 K HMLHEE A ABT S
* Jin-speaking areas almost cover all parts of the Shanxi Province. But local dialects of 28 cities/counties in southern Shanxi
are classified into Central Plains Mandarin (475 B 5%), as Ru tones have been merged into other tonal categories in these

dialects. They are also regarded as Mandarinized Jin varieties.



(4)

(5)

Jiyuan City (5 JT17);

Inner Mongolia Autonomous Region (central) (N5 1 H AT H1H5): 39 cities/counties/banners affiliated to
Hohhot Prefecture (IFEF1¥547 1T ), Ordos Prefecture (B[ 88 2% H H1 & ), Ulangab Prefecture (55 Ff 2245 it
[&), Baotou Prefecture (‘FLHEMIE );

Shaanxi Province (northern) (75 4525/ L ): 19 cities/counties affiliated to Yulin Prefecture (fig kI ),

Yan’an Prefecture (ZEZZHBIE).

The above-mentioned administrative divisions are populated by around 63.1 million residents,

in which the number of Jin speakers is estimated to be 45.7 million.

1.1.3 Internal classification

Although there is basically no remarkable difference in either lexicon or grammar between Jin and

Mandarin ('E ), Jin varieties are featured by their unique phonology, especially in terms of lexical

tones. It is assumed that Jin group has experienced a series of internal differentiation in phonology,

which leads to low mutual intelligibility among the speakers inside this group. Primarily referring to

the way that the four tones in Middles Chinese (hereafter MC), Ping (55), Shang (1), Qu (£

), and Ru (AB), have evolved into their reflexes in the present tonal inventory, Hou Jingyi (1986)

proposed an internal classification for Jin group. According to Hou’s classification, Jin group could

be divided into eight clusters (}7)’:

(1)
)
©)
(4)
(5)

(6)
)
(8)

Bingzhou cluster (Ff-/11F7): represented by Taiyuan (i, the provincial capital of Shanxi);

Liiliang cluster (22 F"): represented by Lishi (HfE{7);

Shangdang cluster (=% F): represented by Changzhi (fZ75), Jincheng (41%);

Wautai cluster (7.2 Fr'): represented by Xinzhou (fT/1{), Shuozhou ($H/1);

Zhanghu cluster (4R F7): represented by Zhangjiakou (5% %2 [1), Hohhot (FER1IEEE, the regional capital of
Inner Mongolia)

Dabao cluster (A Fr): represented by Datong (X [F], the second large city in Shanxi), Baotou (FL5H);

Hanxin cluster (H#7F7): represented by Handan (HFE), Xinxiang GH5H5);

Zhiyan cluster (Z4EJ7): represented by Zhidan (;&F}), Yanchuan (ZE)11).

? These clusters are named after: (1) old place name; (2) mountain range name; (3) abbreviation of the representative cities.

(1)
)
(©)

Bingzhou, Shangdang (the old name of Taiyuan and Changzhi, the central city of respective regions);
Liliang, Wutai;
Zhanghu, Dabao, Hanxin, Zhiyan (see respective representative cities listed above).



Since varieties in the regions close to isoglosses usually exhibit transitional features, Hou also
added some other shared segmental sound changes as part of the frame of reference, in order to ensure
that the boundaries of each cluster could be sufficiently outlined. Hou’s classification laid a
meaningful foundation for further studies on the phonological history of Jin group. It is believed by
the subsequent scholars to be a valid framework that could reflect the general phonological history of
Jin group. In a later time, Shen Ming (2006) proposed a revised version which maintains the basic
ideas of Hou (1986). Shen’s revised version was later accepted in the Language Atlas of China, the
2nd Edition.

Table I (on the next page) shows the internal classification of Jin group with reference to the
correspondence with the four tones in MC. Then, Map 1 (on the page following that of Table I), a
map of Jin group which is included in the Language Atlas of China, the 2nd Edition (Institute of
Linguistics, CASS, et al, 2012: B1-13), will follow.

From Table 1 we could see that each cluster could be defined with several tonal mergers or splits.
Among the eight clusters, Liiliang cluster and Shangdang cluster could be further divided into two

sub-clusters (/]\F7), as each sub-cluster has experienced distinct tonal evolution.

1.2 Research object, motivation, and goal

1.2.1 Research object

In this thesis, we will investigate the tonal systems of four Jin varieties: Fenyang (73%;), Pingyao (7>
i#), Jiexiu (/14K), and Xiaoyi (Z£28). This research will be unfolded based on the assumption that
these four Jin varieties share a common recent origin, and we will attempt to reconstruct the tonal
evolution history of this region.

In Ming and Qing dynasties, these four counties were affiliated to Fenzhou Prefecture (M),
with Fenyang being the prefectural capital. As a local administrative division in Ming and Qing
dynasties, Fenzhou was first established as an independent department (JE.Z# /1) in 1368, and it was
promoted to a prefecture (i) in 1595. With this adjustment, some other counties located in Liiliang
mountainous area (= Z2[[]1i# ) were separated from their original prefectures to which they had been
affiliated and incorporated within the newly upgraded Fenzhou Prefecture. However, these counties

were geographically separated from Fenyang, the prefectural capital, by a great distance. The core area



Fr AR g st o =5 B
MC tonal category Ping Shang Qu Ru
LR g5 RiE ] b b R ] b} ] b b R ]
MC initial Sonorant | Voiced Voiceless | Voiceless | Sonorant | Voiced | Sonorant | Voiced Voiceless | Voiceless | Sonorant | Voiced
M e a4 b A BA
Bingzhou Ping Shang Qu Yin-Ru Yang-Ru
ipill B s st 2 Hg A BA
BRF | Fenzhou Yang-Ping Yin-Ping Shang Qu Yin-Ru Yang-Ru
Liiliang FRER B (=S st 2 Hg BA BA
Xixian Yang-Ping Yin-Ping Shang Qu Yin-Ru Yang-Ru
B3] B [EZS a4 B [EFS A BA
RS | Changehi Yang-Ping Yin-Ping Shang Yang-Qu Yin-Qu Yin-Ru Yang-Ru
Shangdang | B B e g = A
Jincheng Yang-Ping Yin-Ping Shang Qu Ru
HEf B Bk = AE
Wutai Yang-Ping Yin-Ping-Shang Qu Ru
RIEFT g et B AE
Zhanghu Ping Shang Ou Ru
NG B [EZS a4 e B
Dabao Yang-Ping Yin-Ping Shang Qu Ru
HRE#TH B [EZS a4 b AE &
Hanxin Yang-Ping Yin-Ping Shang Qu Ru Yang-Ping
BREFT B (=S et B Br N4
Zhiyan Yang-Ping Yin-Ping Shang Ou Yin-Ping Ru

Table 1: Internal classification of Jin group (Hou Jingyi, 1986; Shen Ming, 2006)
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Map 1: Distribution and scope of each cluster of Jin group (Institute of Linguistics, CASS et al, 2012: B1-13)



(continued from Page 3) of Fenzhou remained unchanged in the four counties in question. Map 2
and 3* (on the next two pages) demonstrate the administrative boundaries and scope of Fenzhou in
Shanxi in Ming and Qing dynasties.

Because of the geographic contiguity and shared socio-historical context, residents in the four
counties had long developed relatively higher mutual intelligibility among their accents as well as a
common sense of identification. However, if according to the current internal classification of Jin
group proposed by Hou Jingyi (1986)/Shen Ming (2006), we will find a kind of incoordination
between linguistic classification and the geographic contiguity/socio-historical context that Fenyang
Jin is classified into Fenzhou sub-cluster of Liiliang cluster while the other three are classified into
Bingzhou cluster, since Fenyang Jin maintains a tonal contrast between Yin-Ping and Yang-Ping

while the other three not.
1.2.2 Motivation

This research is primarily motivated by the incoordination between the linguistic classification and
the geographic contiguity/socio-historical context of this region. We assume that the four Jin varieties
share a recent common parental stage, and if it is the case, the validity of taking (in)distinguishability
between Yin-Ping and Yang-Ping to separate Fenyang Jin from Pingyao, Jiexiu, and Xiaoyi Jin will be
challenged. Furthermore, there are two phenomena that solidate our assumption.

First, context-dependent distinguishability between Yin-Ping and Yang-Ping has been reported
in some Bingzhou Jin varieties including: Qingxu (Jf5£%), Loufan (B£4H), Wenshui (37K ), Qixian
(MS%%), Pingyao (4+3#), Jiexiu (14K ), and Xiaoyi (242 ). This phenomenon refers to the case that
these two tonal categories are not distinguishable in citation form while in some certain sandhi forms

they are’. The context-dependent distinguishability between Y7n-Ping and Yang-Ping, if we interpret

* The two maps are included in Historical Atlas of China ( { B s HuEI£E ) ) (Tan Qixiang, 1982) (Map 2in Vol.7:
54-55; Map 3 in Vol.8: 20-21).
° This context-dependent distinguishability between Y7n-Ping and Yang-Ping is realized in different fashions variety by
variety. But it could be roughly summarized as two kinds:
(1)  The surface tonal representations of ‘Yin-Ping+1’ and ‘Yang-Ping+1’, or of “T+Yin-Ping’ and “T+Yang-Ping’
are different with each other (“T" refers to a certain tonal category);
(2)  Yin-Ping and Yang-Ping are different in reduplicated word (also known as Dieci in Pinyin, *B5H) or in Erbua
form (r-coloring thyme, 5¢{V&H) and Er-suffixed form (52 ).
Refer to specific researches of each variety which shows context-dependent distinguishability: Qingxu (Pan Yaowu, 1990);
Loufan (Zhai Yingyi, 1989); Wenshui (Hu Shuangbao, 1988); Qixian (Yang Shuzu & Wang Ailu, 1984); Pingyao (Hou
Jingyi, 1980, 1982); Jiexiu (Zhang Yimei, 1991); Xiaoyi (Guo Jianrong, 1989). Generally, the northern four counties
(Qingxu, Loufan, Wenshui, Qixian, affiliated to the former Taiyuan Prefecture in Ming and Qing dynasties) are the (1)
pattern while the southern three counties (Pingyao, Jiexiu, Xiaoyi, affiliated to the former Fenzhou Prefecture) are the (2)

patter n.
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(continued from Page 6) it as a result of a tonal merger of these two categories (a controversial issue,
see Chapter 2 for detailed discussions), indicates that the tonal merger itself is likely to be a near
mergeré. If it is the case of near merger, we will have direct evidence to suggest that Pingyao, Jiexiu,
and Xiaoyi Jin had ever preserved the tonal contrast between Yin-Ping and Yang-Ping, and in turn to
support a common parental stage shared by Fenyang, Pingyao, Jiexiu, and Xiaoyi Jin.

Second, Fenyang Jin also seems unique among the varieties in Fenzhou sub-cluster of Liiliang
cluster, as it shows a high-level Qu tone while the others consistently show a high-falling one (Shen
Ming & Akitani Hiroyuki, 2018). As far as we know, the contour of Fenyang Jin’s Qu tone is more
similar to that of Pingyao, Jiexiu, and Xiaoyi Jin. Thus, the contour of Q« tone provides another clue
for the comparability between the four Jin varieties.

As far, we have not seen any research where whether the tonal merger between Yin-Ping and
Yang-Ping is a near merger example in some Bingzhou Jin varieties has been examined. If this could be
certified, we will have a base for the further study on reconstructing the tonal evolution history of this
region, as we could hereby rule out the validity of the (in)distinguishability between these two tonal
categories, which is taken to separate Fenyang Jin from Pingyao, Jiexiu, and Xiaoyi Jin, and in turn,
reconstruct the tonotype of each tonal category in the common parental stage’.

Besides, the tone value in most available previous works on these Jin varieties was transcribed
with an impressionistic style in 1980~1990s. This method of transcription would inevitably result in
some problems of inaccuracy, due to the subjective judgment made by each fieldworker. Therefore,
renewing the data is also a necessary work that functions as a foundation for further discussions on

the above-mentioned issues.
1.2.3 Goal

In order to reconstruct the tonal evolution history in the region of the former Fenzhou Prefecture,
this thesis aims to reach the following three goals.

First, we will employ instrumental-based methods to record each tonal category of the four Jin
varieties, and transcribe them with a more reasonable system.

Second, in order to explore the distinguishability between tonal categories, we will attempt to

¢ ‘Near merger’ refers to a kind of asymmetry of production and perception. In cases of near merger, a repeatable difference
can be found between the acoustic realizations of the two categories that are being merged with each other, while the native
speakers always deny the existence of this difference, as this difference has been imperceivable to them. We will detailedly
discuss this issue in Chapter 3.

7 Many thanks to Prof. Shen Ruiqing (National University of Singapore) for reminding me of the possibility of near merger.

Any remaining errors are of course solely my responsibility.



identify what perceptual dimensions may be relevant to the tonal contrasts in these four Jin varieties.
Since any tonal change such as mergers and differentiation is controlled by perceptual dimensions,
this information will help us to explain potential tonal changes in history.

Third, based on the instrumental-based materials, transcriptions, and the relevant perceptual
dimensions, we will attempt to reconstruct the tonotype of each tonal category in the parental stage,
and outline how they have evolved into their reflexes in present-day Fenyang, Pingyao, Jiexiu, and

Xiaoyi Jin.
1.3 Methodology

In this research, we mainly employed three specific methods to meet specific demands of different
goals we have discussed above in Subsection 1.2.3.

First, we carried out two times of fieldwork in central Shanxi Province and recorded relatively
sufficient materials of six Jin varieties (the four counties in question plus Wenshui and Qixian as a
reference group). The fieldwork data indicate that the tonal merger between Yin-Ping and Yang-Ping
in Pingyao, Jiexiu, and Xiaoyi Jin is indeed a near merger, because we measured a repeatable subtle
difference in pitch value (FO) between the tokens of Yin-Ping and Yang-Ping.

Second, we employed the multidimensional scaling analysis, a statistical tool realized with R, to
visualize the dispersion of each tonal category of the four Jin varieties within a two-dimensional space.
The analyzed results indicate that the two dimensions are likely to correlate with the average FO and
the onset of the tokens. Thus, it should be these two perceptual dimensions that are relevant to the
tonal contrasts in the four Jin varieties in question.

Third, we employed evolutionary comparative method (Zhu Xiaonong, 2018) to reconstruct
the tonotype of each tonal category in the parental stage as well as their evolution paths leading to the
present-day forms. With unnatural patterns (those discontiguous in geographic space, or reverse in
generation) being ruled out, our reconstructions indicate that the earliest internal split in the
common parental stage might have been triggered by changes in the contour of Yang-Ping and Qu,
while the tonal merger between Yin-Ping and Yang-Ping seems to have occurred in a more recent

stage.

1.4 Organization of chapters

Besides this Chapter 1 which serves as an introduction, the succeeding five chapters are organized as

follows.
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In Chapter 2, we first introduce the general tonal evolution inside Jin group and then discuss
two relevant historical linguistic controversies over Jin group: (1) the relationship between Jin group
and Mandarin groups; (2) the evolution of Yin-Ping in Bingzhou cluster.

In Chapter 3, we demonstrate the fieldwork data that have been collected and then transcribe
the pitch value of each tonal category for the four Jin varieties. Based on these works, we will conduct
further examinations of whether the tonal merger between Yin-Ping and Yang-Ping in relevant Jin
varieties is actually a near merger by contrasting them with the data of Wenshui and Qixian Jin in this
chapter.

In Chapter 4, we introduce the analysis results of multidimensional scaling and identify what
perceptual dimensions are relevant to the tonal contrasts in the four Jin varieties in question. In turn,
we will interpret the results in terms of the correlation between the perceptual dimensions and the
tonal evolution.

In Chapter 5, we demonstrate the procedure of how we reconstruct the tonotype of each tonal
type in the common parental stage based on present-day materials and how we establish the tonal
evolution history of this region.

Finally, in Chapter 6 we summarize this research and discuss the future direction of studies on

the tonal evolution history in central Shanxi.
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Chapter 2 Relevant Linguistic Controversies over Jin Group

This chapter is comprised of three sections. In Section 2.1, we introduce the general tonal evolution
inside Jin group, with tonal categories in Middle Chinese (hereafter MC) being the frame of reference.
In Section 2.2, we discuss the controversial issue of the relationship between Jin group and Mandarin
group. In Section 2.3, we discuss another controversial issue of whether the indistinguishability
between Yin-Ping and Yang-Ping is the result of a ‘splitting-then-merging’ evolution procedure, or

directly reflects the MC Ping tonal category which has not experienced any split at all in history.

2.1 General tonal evolution inside Jin group
For convenience, discussions in this section follow the sequence of Ru—Shang/ Qu— Ping.
2.1.1 Ru tone (AZH)

Concerning the R# tones, we assume that in the period of proto-Jin, from which all present-day Jin
varieties are descended, the R« tonal category of Middle Chinese (hereafter MC Rx) had already split
into three contrastive tonal categories according to the voicing value of MC initials (158 £]). This
assumption could be supported by a certain Shangdang Jin variety which is spoken in a small town
called Shuzhang Town (f#/%£$H) in Huguan County (55 [H##) affiliated to Changzhi Prefecture (£
VEHEIER). It is believed that Shuzhang Jin is the only one currently existing Jin variety in which there
are three contrastive R« tonal categories preserved. These three Ru tonal categories are Yzn-Ru ([ A),
Second Yang-Ru (R[5 A), and Yang-Ru (|5 A) which regulatly corresponds to MC Voiceless Rx
(HFrvr AL, Sonorant R (17K A ) and Voiced R (1227 A) respectively (Li Xi, 2013).

In turn, these three contrastive R« tonal categories merged into two or one in other Jin varieties.
In the clusters wherein there are two R tonal categories (Yin-Ru and Yang-Ru) preserved in the
tonal inventory, there might have occurred a tonal merger in which Second Yang-Ru had eventually
merged into either Y7n-Ru or Yang-Ru. Specifically, the varieties of Bingzhou cluster and Xixian
sub-cluster of Liliang cluster reflect the former pattern, while those of Fenzhou sub-cluster of
Liliang cluster and Changzhi sub-cluster of Shangdang cluster reflect the latter pattern. Additionally,
Hanxin and Zhiyan Jin varieties might have also experienced the former pattern of tonal merger
(Second Yang-Ru into Yin-Ru), although superficially there is only one R tonal category preserved in

the present-day tonal inventory. Note that all of the Jin varieties in these two clusters are spoken
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beyond the scope of Shanxi Province, which means that their speakers are much more likely to
maintain fewer connections with those of Shanxi while receive more political, economic, or cultural
radiation from the powerful metropolises inside the provinces where they are located. Since Hanxin
Jin varieties are spoken in Henan and Hebei, inside which oral communications among local people
are mainly dominated by local varieties of Central Plains Mandarin (1 51 'H &) and Jilu Mandarin
(P 'E55), Hanxin Jin speakers should have more frequent contact with these Mandarin speakers.
In both the two Mandarin sub-groups, Yang-Ru (MC Voiced Ru 17 2= A ) and Yin-Ru (MC
Voiceless/Sonorant Rz H1 17 /K ¥ A ) had been merged into Yang-Ping and Yin-Ping respectively.
Accordingly, Hanxin Jin varieties also share the former tonal merger with these Mandarin varieties.
Similarly, Zhiyan Jin varieties are spoken in Shaanxi ([f¢7), where most of the residents are native to
local varieties of Central Plains Mandarin. Under the influence from the local Mandarin, Zhiyan Jin is
in accord with Central Plains Mandarin in the way that Y7n-Ru (MC Voiceless and Sonorant Ru 1
7 /2K ¥ A ) had been lengthened and in turn been merged into Y7z-Ping.

In Jin varieties of Wutai, Zhanghu, and Dabao clusters, there is only one R tonal category
preserved in the tonal inventory. This pattern is assumed to be the most progressive type since multi
Ru tonal categories had probably been merged into one certain category. According to Shen Ming
(1999), the hypothesis that this pattern reflects the most progressive evolution rather than the most
conservative one could be supported by some examples of Wutai Jin varieties’. Shen pointed out that
unlike other clusters in Jin group, the contour of the Rx tone varies among Wutai Jin varieties.
Specifically, the contour could be realized as a level-like tone, a falling-like tone, or a dipping-like tone.
If it is the case of a level-like tone, it is similar to Yang-Ping in the adjacent Bingzhou and Liiliang
cluster, while if it is the case of a falling- or dipping-like tone, it is similar to Shang in the adjacent
clusters. Shen also summarized two correspondence rules that in Shanxi Jin varieties Yi#-Ru and
Yang-Ru are similar to Yang-Ping and Shang respectively in terms of both pitch value and general
contour type. According to the correspondence rules, Shen argues that the varied contours of R« in
Wautai Jin varieties may reflect the difference of which target tonal category the other one was
eventually merged into. More specifically, if it is the case that the R tone is realized as a level contour,
it may indicate the merger that Yang-Ru was merged into Y7n-Ru, while if it is the case of a falling or
dipping contour, it should be the merger of reverse pattern (Y7z-Ru into Yang-Ru) that might have

occurred.

¥ In the latter case (conservative), the single R« tone in these three clusters is assumed to directly reflect the MC Ru without
experiencing any tonal merger or split in history.
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2.1.2  Shang tone (_|"5¥) and Qu tone (Z£:5¥)

We put Shang and Qu together to discuss. All Jin varieties seem to have undergone the same merger as
Mandarin has. That is, MC Voiced Shang (- 2274 ) has been merged into Qu. Hence, at present
Shang only reflects MC Voiceless/Sonorant Shang (1 5 1 I/ X% ). This tonal merger could
separate Mandarin from most southern Sinitic groups, as the latter did not undergo this merger in
history. In this sense, it is more reasonable to incorporate Jin varieties into Mandarin group.

A further tonal split occurred in Changzhi sub-cluster of Shangdang cluster. In the Jin varieties
of this sub-cluster, Qx is further split into two: Yin-Qu (reflecting MC Voiced Shang H1 iy 2= ¥ I
and Voiceless/Sonorant Qu H1 717/ X ¥ 7) and Yang-Qu (reflecting MC Voiced Qu H1 21 75).
This kind of split is extremely rare among Sinitic languages spoken in northern China.

Another relevant merger occurred in Wutai cluster. Yin-Ping, which reflects MC voiceless Ping
(HF 7/ 4R), is merged into Shang. These two originally contrastive tonal categories together formed
a unique tonal category usually referred to as ‘Yin-Ping-Shang (27> =), which is also a rare case of

tonal evolution in Sinitic family.
2.1.3  Ping tone (ZPE5H)

The evolution of Ping tone is the most controversial part of the studies on Jin Chinese. In the tonal
inventory of Bingzhou Jin varieties, which are regarded as the most representative accent of Jin group
since the provincial capital Taiyuan is contained in this cluster, they are reported that preserve only
one Ping tonal category in the tonal inventory. The controversy over Ping in Bingzhou Jin varieties
lies in the way how to interpret the fact that there seems to be only one Pizg tonal category preserved.
Some linguists claim that this single Ping tonal category might directly reflect the MC Ping without
experiencing any tonal merger or split in history. On the contrary, other linguists are arguing that in
Jin group, the MC Ping had ever split into Yin-Ping and Yang-Ping according to the voicing value of
MC initials (FF B 15}) as the other group such as Mandarin had, while in a later period the Yin-Ping
and Yang-Ping were merged again. We agree with the latter hypothesis, and the following discussions
of this thesis are all based on this premise. Detailed discussion of this issue will be skipped to Section
2.3. If it is actually the case of a ‘splitting-then-merging’ evolution for the single Ping tonal category,
Bingzhou cluster shows a considerably progressive tonal change in its tonal inventory. This unique
and progressive phenomenon occurred in Bingzhou cluster probably due to its blocked topographic

conditions and relatively advanced culture and economy of this region within Shanxi. This region
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basically overlaps with the scope of the Taiyuan basin (i % 37), which is a narrow geographic unit
blocked by the Taihang mountain range (XTI LK) on the east and the Liiliang mountain range (/=
Z2111H%) on the west. Besides, the Fenhe River (771 ) runs through the whole basin, making the
internal water and land transportation very convenient. It might be based upon the interaction of
these factors that the unique and progressive tonal change occurred in the Taiyuan basin rather than
the other regions in Shanxi.

From Table 1 (in Page 4), we could see that Zhanghu cluster also preserves only one Ping tonal
category as Bingzhou cluster does. However, since the formation of this cluster was largely based on a

mass migration in later Qing dynasty, we do not make further comment on this cluster.

2.2 Controversial relationship with Mandarin group

The naming of Jin group seems to imply that it is parallel to the southern Sinitic groups such as Wu
(U25E), Min ([HFE), Yue (B 5E), and so forth, and also imply that it is parallel to Mandarin group.
However, the relationship between Jin group and Mandarin group remains controversial, as many
linguists insist that Jin is no more than a daughter group in Mandarin (Ting Pang-hsin, 1998; Wang
Futang, 1999 among others), while others claim for a sister-and-sister relationship between Jin and
Mandarin (Li Rong, 1985; Hou Jingyi, 1986; Qiao Quansheng, 2008 among others). We agree with
the former viewpoint on this issue. But note that although this issue is still under debate, the term ‘Jin’
has been conventionalized, and in all contexts, it refers to the group of Chinese dialects that R« tonal
categories are preserved and are spoken in Shanxi Province and the adjacent areas as Li Rong (1985)
defined. We follow this convention and in this thesis, any reference to ‘Mandarin’ has excluded all
varieties regarded as ‘Jin’.

We will discuss in this section whether separating Jin from Mandarin group is an appropriate

classification from the following two aspects.

(1)  The formation of Jin group (if it is similar to the way that the southern Sinitic groups have been formed);

(2) Early sound changes relevant to the classification in Sinitc family (if Jin keeps consistent with Mandarin group).

2.2.1 Formation of Jin group

In terms of geographic distribution, both Jin and Mandarin (except for the Mandarin varieties which
were brought by immigrants in a later period to southwestern China) are spoken in northern China.
In Chinese history, early mass migrations were usually flowed from north to south, with the language

spoken in the Central Plains region (also known as Zhongyuan H1 {1 in Pinyin) at that time
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being brought by the immigrants to the south. In early times, most areas in southern China’ were
mainly populated by non-Sinitic (non-Han % ) nations. These nations were usually backward in
culture and economy at that time. Gradually, the minority communities had been incorporated into
local Sinitic communities and their members eventually shifted to using Sinitic languages brought by
the immigrants. During the process of the language shift, some non-Sinitic native items, especially
lexical items, remained and were in turn adopted by the local Sinitic language (Pan Wuyun, 2005,
2009). Since the new settlements in southern China are separated away from northern China which
was the cultural and political center of China at that time, the Sinitic language which was brought by
the immigrants was generally outside the direct radiation of the later prestige speech spoken in the
north. In this way, the Sinitic language brought by the immigrants took root in southern China and
experienced relatively independent developments. This is a general outline of the way that southern
Sinitic groups were formed.

On the contrary, northern China never received mass migrations from external areas. Also,
northern China occupied a central role in politics and culture for a long time. Hence, renewals and
replacements in language occurred far more frequently than in southern Sinitic groups. Since Shanxi
is a part of northern China, from this perspective, there were no such conditions for Jin to experience
an independent evolution to the same extent as southern Sinitic groups did, as either in terms of
population structure or geographic space, Jin group had never been split off from a uniform northern
China where both Jin and Mandarin are native. Therefore, the so-called uniqueness of Jin should be
regarded as the results of local sound creations within the scope of northern China.

Now turning to interpret the uniqueness of Jin, we attribute it to the following three reasons.

(1)  Blocked topography of Shanxi;
(2)  Fractured internal geographic units (to which the relatively complex internal differentiation is attributable);

(3) Stable internal population (no mass migration having entered Shanxi).

However, unlike Shanxi, the adjacent region of North China Plain (#£]EZR i), which is mainly
populated by the people who speak Mandarin varieties, is not featured by the geographic properties
and socio-historical context we observed in Shanxi. Although there has been no mass migration from

outside that entered North China Plain, this region had experienced a considerably large-scale internal

? Generally, northern China refers to the basin of the Yellow River (F£J1), and southern China includes all areas south of
the Yangtze River (J%7L). The area where Mandarin varieties are used and the area where southern Sinitic groups are used

are basically divided by the Yangtze River.
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migration. In the early Ming dynasty, North China Plain had suffered from severe depopulation due
to the chaos caused by the wars during the period of Ming’s replacement for the Mongolian Yuan (5¢
JC). Simultaneously, the blocked terrain of Shanxi protected it from the outside chaos. Considering
the unbalanced population in northern China, the central government of Ming organized several
times of mass migrations to relocate the surplus population from Shanxi and Shandong ([158) to the
depopulated regions, in order to reconstruct the local population of these regions. It is recorded that
in many counties, the number of new immigrants was even more than that of the surviving native
residents. It is doubtless that the population reconstruction would deeply reshape the language
spoken in these regions. Benefiting from the internal social stability and the blocked geographic
environment, Jin group was able to achieve a relatively independent evolution within northern China.
Qiao Quansheng (2003a, 2003b) summarized sixteen sound changes of Jin which are not shared by
Mandarin. Qiao assumes that all of these sound changes should occur no later than 500~600 years ago,
and some of them even might have occurred for more than a millennium. In his later work (2008),
Qiao further mentioned that Jin should be separated from Mandarin and be identified as a sister

group to Mandarin.
2.2.2  Early sound change

So far, we have discussed how Jin group and southern Sinitic groups differ in terms of respective
historical background of formation. Then, we turn to the historical sound change which may be
relevant to the linguistic splits in Sinitic family. Essentially, the way we interpret the relationship
between Jin group and Mandarin group equals the way we define these two groups. Different views
differ on whether the definition of Mandarin could incorporate or exclude Jin varieties. Note that
inside Sinitic family, a certain group of any level should be defined with a cluster of historical sound
changes. In principle, varieties which are classified into the same group must share the same evolution
of relevant sound changes, and thus we could draw a boundary (=isogloss(es)) between the groups
according to these isoglosses reflecting relevant historical sound changes. Ting Pang-hsin (1982)

proposed a guideline for the classification of Sinitic languages as follows™.

According to the phonological history of Sinitic languages, we should classify large groups with early sound changes,

then classify intermediate groups with later sound changes, and finally classify small groups with synchronic sound

** Ting’s original statement in Chinese: ‘ABEREFR & SLRSARER, Al F-SUIE S PEROBRITFIE IR TT s FIRITIER s Ao
HEAIKRITE; HBUETE RIS, 58, BUTRARRRIAE, N Rt ER. i
BB Z SRR, PRI RES, Bt e TR ERE S 2R T
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differences. The ‘early’ or ‘later’ here refer to a relative sequence, rather than certain points of time. The earliest sound
changes play the most important role in the classification, and the latest sound changes are reflected in synchronic
differences.

—Ting Pang-hsin (1982)

According to the guideline proposed by Ting Pang-hsin (1982), Li Xiaofan & Xiang Mengbing
(2009) employ three historical sound changes to outline the scope of Mandarin. Dialects that are
identified as a Mandarin variety are expected to have undergone these three historical sound changes,
or otherwise, they will be ruled out. According to the definition for Mandarin of Li & Xiang, Jin

varieties are incorporated into Mandarin group. These three sound changes are as follows.

(1) The reflex of MC initial We: ({if{F}*m-) is not a bilabial m-;
(2) The reflex of MC initial R7 (H£}*n-) is not a nasal n- or n-;

(3) MC Voiced Shang (F15 2= _I-) has been merged into Qu (#_LE# 7).

Mandarin Jin Xiang Gan Hakka Wu Min Yue
(1) + + - - - - - -
(2) + + - - - - - -
(3) + + + + - - - -

Table 2: Reflection of the three relevant sound changes in main groups of Sinitic family

As Table 2 illustrates, Mandarin and Jin seem to share all of the three historical sound changes
while the southern Sinitic groups basically do not. These three sound changes are essentially a series of
sound replacements for the Qzeyun ( (YJEE) ) system, the MC phonology. It could be summarized
that in the common parental stage of present-day Mandarin varieties, this proto-Mandarin took the
lead in renewing these three phonemic categories in a certain period, while the southern Sinitic groups
remained unchanged. According to this, Jin cannot be parallel to the southern Sinitic groups since its
split off from the main body of Mandarin must have occurred in a later period. In this sense, Jin’s
uniqueness in phonology should be interpreted as the results of local and later sound creations.

On the contrary, Qiao Quansheng (2008) insists a sister-and-sister relationship between Jin
group and Mandarin group. Qiao interprets the phonological differences between Jin and Mandarin
as early sound changes. According to Qiao, early sound changes are defined with absolute time rather
than relative sequence with other changes as Ting Pang-hsin (1982) defined. Qiao claims that sound

changes occurring before the end of MC, which was assumed to be in the 12th century by Wang Li
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(1980), should all be identified as early sound changes. Qiao (2008) listed the following three so-called
‘early sound changes’ according to his definition, in order to separate Jin varieties from Mandarin

group in an ‘early time’.

(4) Jin varieties experienced different procedures of the devoicing of MC voiced initials (4715 4= ¥ £f) (assumed
to have occurred in middle Tang dynasty);

(5) Stop-codas were preserved in Jin varieties (stop-coda deletion in Mandarin is assumed to have occurred in the
period between late Tang dynasty and early Song dynasty);

(6) Nasal codas were weakened in Jin varieties (assumed to have occurred in the period between late Tang dynasty

and early Song dynasty).

In our view, we think that the three sound changes employed by Li Xiaofan & Xiang Mengbing
(2009) are more convincing, in that Qiao Quansheng (2008) seems to ignore the relevance degree of
different sound changes to historical classification. It is undeniable that sound change (4) listed above
could describe part of the difference between Jin and Mandarin, but Qiao told nothing about how
this sound change is relevant to the historical classification. If we follow this criterion, Cantonese, a
representative dialect of Yue Chinese spoken mainly in Guangzhou (& /{{) metropolitan area, Hong
Kong (& #%), and Macao ('), will become inseparable from Mandarin group, which is obviously
contrary to the fact. Similarly, if we take the preservation of R« tonal categories (=stop-codas) as the
frame of reference, even the concept of Mandarin itself will become invalid because some sub-groups
of Mandarin still preserve a Ru tonal category in the tonal inventory“. In this sense, these sound
changes should be interpreted as later rather than early sound changes, as they are unable to
contribute to the historical classification.

Wang Futang (1999) also had a comment on the problem of taking the preservation of Rx tone

as the frame of reference for classification as follows':

Despite the fact that dialects spoken in southern Shanxi share most of the phonological features that Jin varieties have,
and some of those are fairly typical features. However, southern Shanxi dialects are still classified into Mandarin group
just for the reason that they no longer preserve a Ru tonal category in the tonal inventory. This kind of classification

will not only pose a negative influence on the uniformity of Jin group but also exemplifies a negative case of referring

" Refer to Liu Xiangbo (2007) for examples of Lower Yangtze Mandarin (YL} E 75, also known as 7L'E %) and Li Lan
(2009) for examples of Southwestern Mandarin (PEREg B &, also known as _EVTH&5).

" Wang’s original statement in Chinese: ‘[ [P RFH0 & 75 BAT B RERYRT > ZURERE, BLEbipRhn R A RS
HUAY, (HEEEREGE ANEE A EMERE IS, SN EE B EAG TR
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to invalid later sound changes to make the historical classification.

—Wang Futang (1999)

2.3 Controversy over Ping tone in Bingzhou cluster

In some certain Jin varieties, there is a single Ping tonal category at least in citation form. This means
that in these Jin varieties the reflexes of MC Voiceless Ping (-1 7 4*) and MC Sonorant/Voiced
Ping (W iy R/ 28 74) are indistinguishable. This pattern is a notable phenomenon since most
Sinitic languages preserve two contrastive Ping tonal categories: Yin-Ping and Yang-Ping which are
assumed to have been split from the MC Ping tonal category (H iy Z2E#) according to the voicing
value of MC initials (1 78 £}). The description in the first sentence of this section reflects most

Bingzhou Jin varieties including those spoken in the following localities.

(1) Taiyuan Prefecture (R JFHBIE): Taiyuan (KIR), Qingxu (THETR), Gujiao (1%2), Loufan (EJH);
(2) Jinzhong Prefecture (B FHHIE): Yuci (F&ZX), Shouyang (F5/5), Taigu (KA), Yushe (Fiit:), Qixian (iS5%),
Pingyao (43%), Jiexiu (/1K)

(3) Liiliang Prefecture (= 22111 ): Jiaocheng (383K), Wenshui (327K), Xiaoyi (Z£F5).

Therefore, this property is also conceived of as a distinctive feature by which we could separate
Bingzhou cluster from the other clusters of Jin group. Among all Bingzhou Jin varieties listed in the
Language Atlas of China, the 2nd Edition, only Yuxian (F:%#%) in Yangquan Prefecture (|5 JR il )

(2

and Lingshi (#247) in Jinzhong Prefecture exceptionally preserve two Ping tonal categories. Both two
counties are located along the boundaries of Bingzhou cluster. Despite the fact that there are two
contrastive Ping tonal categories in their tonal inventories, these two Jin varieties are still qualified for

being classified into Bingzhou cluster because they share all other sound changes with other Bingzhou

Jin varieties.
2.3.1 Viewpoints in previous research

Recall the description in the beginning of this section: “There is only one Ping tonal category at least

citation form’. This description implies the following two possibilities.

(1) Ineither the citation form or in the sandhi form, there exists only a single Ping tonal category;
(2) In the citation form, there is only a single Ping tonal category, while in some certain sandhi forms there could

exist contrastive Yin-Ping and Yang-Ping.
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Both the two possibilities could be instantiated by currently existing Bingzhou Jin varieties.

(1) Taiyuan, Gujiao, Yuci, Taigu, Shouyang, Yushe, Jiaocheng;

(2) Qingxu, Loufan, Wenshui, Qixian, Pingyao, Jiexiu, Xiaoyi.

Jin varieties in (1) are all spoken in or around Taiyuan City, while those in (2) are located in the
south of Taiyuan. The Jin varieties in (2) could exemplify the ‘context-dependent distinguishability’
between Yin-Ping and Yang-Ping as we mentioned in Chapter 1.

Controversy arises from the way how to interpret the fact that there is only one Ping tonal

category in Bingzhou Jin varieties. There are two contrary viewpoints.

(1) Non-split hypothesis: This Ping tonal category directly reflects the MC Ping (17 8 ) without undergoing
any process of tonal split (supported by Wang Linhui, 2003; Qiao Quansheng, 2003a, 2007 among others);

(2)  Splitting-then-merging hypothesis: This Ping tonal category might have stemmed from the contrastive Yin-Ping
and Yang-Ping split from the MC Ping as most Sinitic languages did, but in a later period, these two tonal
categories were again merged into one (supported by Ho Dah-an, 1994; Shen Ming, 1999; Wang Lining, 2012

among others).

Wang Linhui (2003), one of the supporters of the non-split hypothesis, argued that the split of
the MC Ping tonal category should be triggered by the contrastiveness of the voicing value of MC
initials (F1 4 Z53%). On the other hand, the trigger of the tonal merger of Yin-Ping and Yang-Ping is
hard to be explainable. In addition, the context-dependent distinguishability between Y7n-Ping and
Yang-Ping in some tone sandhi forms is less productive, and thus it should be interpreted as a
remnant left by the devoiced MC voiced initials (7l 4= 5% £}). Furthermore, a dictionary named
Fangyan Yingyong Zazi ( { J35 FEFIHET) ) published in 1765 recorded the pronunciation of some
characters and lexical items of central Shanxi dialects. In this book, characters that are assumed to
carry a Yin-Ping tone and those to carry a Yang-Ping tone were transcribed with the same phonetic
notation. This may imply that the two Ping tonal categories had been merged at least before 1765
(Qiao Quansheng, 2003a)". On the other hand, the split of the MC Ping (Fi 5 Z23%) into Yin-Ping
and Yang-Ping had already been reflected in Zhongynan Yinyun ( { L EHE) ), an earlier thyme

dictionary which was published in 1324. The two kinds of literature are separated in time by no more

than around 400 hundred years. Qiao Quansheng (2003a, 2007) argued that the length of this period

® Qiao Quansheng (2003a) cited this evidence from Pan Jiayi (1996).
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seems too short for a tonal merger between Yin-Ping and Yang-Ping. Besides, supporters of the
non-split hypothesis also take the indistinguishability between Yin-Ping and Yang-Ping as one of the
evidence for their claims of the sister-and-sister relationship between Jin group and Mandarin group.
On the contrary, among supporters of the splitting-then-merging hypothesis, Ho Dah-an (1994)
argued that the earliest literature wherein the split of MC Ping tone was mentioned is Xitanzang ({7&
223 ) ), a book written in the 9th century, and this length of period could be regarded as sufficient
for the split plus a succeeding retraced merger. Shen Ming (1999) compared the general contour type
of each tonal category across Jin varieties spoken in Shanxi. She found that Yzn-Ping tends to be an
unstable variable in many Jin varieties, in that it had merged either into Yang-Ping as in the case of
Bingzhou cluster, or into Shang as in the case of Wutai cluster. Wang Lining (2012) used the example
of Qu tone to refute the view that regards the context-dependent distinguishability between Yin-Ping
and Yang-Ping as the remnants left by the devoiced MC Voiced initials (7 7 %= J 5% £} ), as the

supporters of this view cannot explain why this kind of remnants do not exist in Qx tone.
2.3.2 Direct evidence supporting the splitting-then-merging hypothesis

In our view, we agree with the splitting-then-merging hypothesis, as we found some direct evidence
from our fieldwork data.

In our fieldwork, the MC Voiceless Ping (11517 4+) and MC Sonorant/Voiced Ping (H1 K
&)/ 2= 7E)7F) tokens uttered by Pingyao, Jiexiu, and Xiaoyi Jin native consultants whom we recruited
shown an extremely subtle difference. The tokens of MC Voiceless Ping (H 71/ 4) (=Yin-Ping) are
slightly lower in pitch value than the tokens of MC Sonorant/Voiced Ping (1 K ¥/ 2= & 7F~)
(=Yang-Ping). This difference between Yin-Ping and Yang-Ping in these three Bingzhou Jin varieties
is also in accord with the categorized difference between these two tonal categories in Fenyang Jin.
Furthermore, we also examined the repeatability of this subtle difference. The results indicate that it is
repeatable in either the averaged pitch value or any variable-controlled pair (=tokens with identical
segmental phonemes). This difference could be direct evidence to support the splitting-then-merging
hypothesis.

However, this subtle difference in pitch value seems beyond the capturable range for the native
speakers, as our consultants claimed that the characters of the two tonal categories were the same.
Similarly, this difference is also uncapturable for previous fieldworkers who transcribed tone value in
an impressionistic fashion. Thus, as far as we know, this phenomenon has never been reported in any

previous descriptive works. This result certified our assumption that this tonal merger in Pingyao,
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Jiexiu, and Xiaoyi Jin is a near merger (detailed data will be demonstrated in Chapter 3).

On the other hand, we also recorded the phonetic materials of the Jin varieties spoken in
Wenshui and Qixian, the two adjacent counties in the north (closer to Taiyuan). The data indicate
that the similar subtle difference in pitch value between Y7n-Ping and Yang-Ping seems not to exist in
these two Jin varieties. According to this, we could further draw an isogloss between Wenshui, Qixian
in the north and Pingyao, Jiexiu, and Xiaoyi in the south. On the north side, the tonal merger of
Yin-Ping and Yang-Ping has been completed and thus it is a complete merger, while it should be
identified as a near merger on the south side because the subtle difference exists. Furthermore, this
isogloss also overlaps with the prefectural boundaries in history, as in Ming and Qing dynasties, the
two counties on the north side were affiliated to the former Taiyuan Prefecture (£ K JFJF), while

those three counties on the south side were affiliated to the former Fenzhou Prefecture (B3N Ji5F).
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Chapter 3 Fieldwork Data

This chapter is comprised of four sections. Section 3.1 introduces the tone value transcription of the
four Jin varieties in previous studies. Section 3.2 introduces our fieldwork and data processing
methods. Section 3.3 demonstrates the tonal data of the four Jin varieties in question. Section 3.4

introduces some intuitionistic interpretations of the tonal data.

3.1 Tone value transcription in previous studies

There are mainly three kinds of openly published work that contain the tone value transcriptions of

the four Jin varieties in question.

(1)  Local chronicles (3 /73E) and local dialectal records (3t 5 & 5t);
(2)  Report on Shanxi Dialect Investigation and Study ( { |18 /5 5 i & W FE#H45 ) : Hou Jingyi & Wen
Duanzheng, 1993);

(3)  The Collecting and Recording Platform of China Language Resources (F1EFE S B IR fr#E T RRBNE TR

_/_\)14.

Among the works of (1), there are specialized local dialectal records available for Pingyao, Jiexiu,
and Xiaoyi Jin, while there is only an all-encompassing local chronicle for Fenyang, in which a chapter
on local dialect is contained". Work (2) is a comprehensive description of the Chinese dialects that
are spoken in Shanxi Province. Both work (1) and (2) were completed in the 1980s~1990s. Limited by
the general methodology at that time, all phonetic value in these works was transcribed in an
impressionistic fashion. Therefore, it was unavoidable for each fieldworker to transcribe tone value by
their subjective judgment, which might inevitably result in some problems of inaccuracy.

On the other hand, as a program carried out in the 2010s, tonal transcriptions in work (3) are
instrumental-based. Therefore, the accuracy of transcription could basically be guaranteed. Work (3)

contains 56 Jin varieties spoken in Shanxi, including Pingyao, Jiexiu, and Xiaoyi while not Fenyang.

'* URL: https://zhongguoyuyan.cn/index.html?lang=cn (Last accessed date: Apr. 13, 2022).

5 Detailed information of these works are as follows.
Pingyao: A Short Record of Pingyao Dialect ( { A% 75 5E) : Hou Jingyi, 1981);
Jiexiu: A Record of Jiexin Dialect ( {/MARJTFFE) : Zhang Yimei, 1991);
Xiaoyi: A Record of Xiaoyi Dialect ( {3 i E5t) : Guo Jianrong, 1989);
Fenyang: The Local Chronicle of Fenyang County Vol.35: the Dialect and Local Folk Adage ( (I35%E B=1H. *
FHEMEE)Y : The Editorial Board, 1998: 91 1-912).
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Despite the difference in the way of measurement, tone values are all transcribed with Chao letters

(Chao Yuen Ren, 1930, a five-point scale) in work (1), (2), and (3). For convenience, we refer to

Yin-Ping, Yang-Ping, Shang, Qu, Yin-Ru, and Yang-Ru in the four Jin varieties as T1, T2, T3, T4,

T5, and T6 in the following discussions.

Tone value transcription
Ping Ru
Variety Source g Shang Qn N
Yin-Ping Yang-Ping T3 R T4 £ Yin-Ru Yang-Ru
T1 &7~ T2 7 TS kA Té A
Fenyang (a) {313} {22} {424} {53} {1} {212}
15 (b) {324} {22} {312} {55} {22} {312}
(2) {13} {53} {35} {13} {53}
Pingyao
(b) {13} {53} {35} {13} {53}
P
(c) {213} {512} {24} {212} {523}
(a) {13} {423} {45} {13} {423}
Jiexiu
(b) {13} {523} {45} {13} {523}
MR
(c) {13} {423} {45} {12} {312}
(a) {11} {312} {53} {2} {312}
Xiaoyi
(b) {11} {312} {53} {2} {312}
F#
(c) {33} {312} {454} {3} {423}

Table 3: Tone value transcriptions of the four Jin varieties in previous studies

According to the transcriptions of these previous studies, the four Jin varieties are common to

the fact that T'S and T6 are similar to T2 and T3 respectively in terms of either pitch value or general

contour type (refer to the correspondence rules: Shen Ming, 1999). Besides, most of the T3 in the

four varieties seem to be uttered as a right-dipping tone which is a kind of tonotype containing a

higher onset and a lower offset (Zhu Xiaonong, Zhang Ting, et al, 2012). On the other hand, T1/T2

and T4 are simpler non-dipping tonotypes, but they seem to be distinguishable by pitch value as

T1/T2 is usually lower than T4. It is worth noting that Fenyang Jin shows a similarity between T1

and T3, which is interpreted by Shen Ming & Akitani Hiroyuki (2018) as a kind of transitional

property of Liiliang cluster of which Fenyang Jin variety is listed as a member. The transitional
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distribution of the distinguishability between T1 and T3 could be demonstrated by the following

Table 4.
Cluster Distinguishability between T1 and T3
Wutai  FALEFT indistinguishable (merged)
Liliang =HH distinguishable but similar in pitch value and contour
Bingzhou FIN distinguishable and obviously different in pitch value and contour

Table 4: Transitional distribution of the distinguishability between Yin-Ping (T1) and Shang (T3)

Additionally, there is a notable internal variation within Fenyang Jin. The previous descriptions
of Fenyang Jin variety in previous studies we listed above are usually based on the urban accent',
while there exists a special kind of rural accent which is spoken in Yanwu Town (5 $E) which is a
small town located 15 km away from the urban area of Fenyang in the southeast. Yanwu accent is
reported that preserve only a single Ping tonal category in its tonal inventory, which is in accord with
Bingzhou Jin varieties. Geographically, Yanwu Town is adjacent to Pingyao and Jiexiu as well.
Despite the T1/T2 merger, Yanwu accent is still identified as a Fenyang Jin variety as it shares all other
relevant sound changes with the other parts in Fenyang. The tone value transcriptions of Yanwu

accent are exhibited in the following 7able 5 (Tian Shiai, 2016). These transcriptions are

instrumental-based.

Tone value transcription

Variety Ping Shang Qu NE

T1-T2 7Pz T3 | T4 £ Yin-Ru Yang-Ru

TS & A T6 5 A

Yanwu, Fenyang

VI

{33} {513} {35} {33} {513}

Table 5: Tone value transcriptions of Yanwu accent, Fenyang Jin (Tian Shiai, 2016)

' In terms of administrative division, the urban area of Fenyang City is divided as Taiheqgiao Sub-district (A FIFGEE).
The urban accent is spoken in the urban area and the adjacent suburban areas.
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3.2 Fieldwork and data processing method

We carried out two times of fieldwork, with the first time (November 2021) being exclusively on
Pingyao Jin, while the second time (December 2021~January 2022) covering Pingyao and the other
three Jin varieties in question: Fenyang, Jiexiu, and Xiaoyi, together with another two: Wenshui and
Qixian which function as a reference group. For each variety, we employed 2~3 native consultants by
paying them nominal fees.

During the fieldwork, we rent a noise-proved room in each county for recording. We used a
SONY recorder (ICD-PX312M) and the microphone to record the sound (dual track, 16 bits, 22,050
sampling rate), and all sound files were saved as WAVE files. Sound files were analyzed with Praat.

We selected real morphemes as the materials to record. All morphemes to be read by the
consultants are syllables comprised of a voiceless plosive plus a monophthong (palatalized /t¢i/</*ki/
and /ts)/, /tg\/ also included). These morphemes are listed in Appendix I: Word list (see Page 93).

The numbers of tokens we recorded for one consultant are as follows.

(1) Fenyang: T1(84), T2(45), T3 (54), T4 (64), TS (25), T6 (25), Total (297);
(2) Pingyao: T1(51), T2(70), T3 (57), T4(57), T5 (33), T6 (27), Total (295);
(3) Jiexiu:  T1(44), T2 (45), T3 (51), T4 (42), TS (24), T6 (24), Total (230);
(4) Xiaoyi:  T1(65), T2(54), T3 (70), T4 (70), TS (25), T6 (24), Total (308);
(5)  Wenshui: T1(60), T2(55), T3 (42), T4 (42), T5 (25), T6 (25), Total (249);

(6) Qixian: T1(72), T2(55), T3 (72), T4 (75), T5 (30), T6 (24), Total (328).

Since the physical signals of tokens may contain interpersonal random differences, we have to as
far as possible eliminate these random differences to identify the underlying parameters, and in turn,
categorize the value of each tonal category. For this purpose, we employ the method of logarithm
z-score normalization (hereafter LZ) (Zhu Xiaonong, 2004, 2010) to deal with the original pitch value.
The formula is as follows, in which 7 refers to the sampling points on the contour. In this research, we
select the points of 0%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, and 100% on the contour of

equalized duration of each token.

logioxi— 1 Z log ioxi
n

i=1

1 & 1 &
— logioxi—— Y logioxi)?
\/n—l;"( g10 n; 10X7)

i — My
zi=2 =
Sy
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We did not treat the whole FO line measured by Praat as the tonal target of each token. We select
the second pulse of the nucleus as the starting point. The first pulse should be abandoned since the
voice at this point is usually too weak to be capturable, and thus, it should not be included in the
tonal target. As for ending point, we select the point where the amplitude begins to decline obviously
and the second formant becomes unclear. We employ the following broadband Figure 1, which is a
real token of /ki"/ (‘fF, pole’, Fenyang Jin) uttered by a Fenyang Jin consultant, to exemplify our
criterion for capturing the tonal target part of each token. The scope enclosed by red lines is the tonal

target part of this token.

33408933 0.244546 (4.089 / 5) 133,653480
0.1119] | i
5 X T RS ||"||‘“ l| T T—
’ L ch1g
-0.2175
0.1119]
0 "
Ch2q
-0.2175]

5000 Hz| 200 Hz

L 1146 Hz
i S B . IS SRS SRS o

0 Hz| 50 Hz

0186903 0201981

Figure 1: Broadband figure of /ki"/ (‘f, pole’, Fenyang Jin)
3.3 Tonal data
The demonstrations of the tonal data follows the sequence of Fenyang—Pingyao—Jiexiu— Xiaoyi.
3.3.1 Tonal data of Fenyang Jin

We recorded tokens from three Fenyang Jin consultants, of which two are native to the urban accent

and one is native to Yanwu accent. Their profiles of them are as follows.

(1) FY1(Urban): Male; Born in 1960s; Low proficiency in Beijing Mandarin;

(2) FY2(Urban): Male; Born in 1980s; Relatively high proficiency in Beijing Mandarin'’;

7" A “relatively high’ judgment for a consultant’s proficiency in Beijing Mandarin means that s/he can speak fluent Beijing
Mandarin (Modern Standard Chinese, also known as Putonghua in Pinyin), while it is not her/his first language. In all cases
of the consultants we employed, their first languages are the local Jin varieties.
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Table 6~8 exhibit the tonal data of FY1 (Urban).

FY3 (Yanwu): Male; Born in 1960s; Low proficiency in Beijing Mandarin.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
T1 120.46 116.24 110.10 105.20 101.89 100.43 100.83 102.85 106.57 114.67 121.52
T2 127.11 123.41 119.68 116.08 113.17 110.60 107.70 105.42 104.43 105.20 104.81
T3 124.40 121.74 114.66 107.89 103.92 102.17 101.55 102.22 105.60 113.97 120.52
T4 127.69 127.61 129.88 131.79 132.54 132.59 133.13 135.17 139.50 143.32 142.82
TS 127.05 126.49 123.27 119.75 116.73 113.25 110.44 109.73 111.20 114.63 116.57
Té6 131.62 126.83 123.27 116.90 110.19 107.24 105.02 103.44 104.80 108.61 110.33

Table 6: Averaged value (Hz) at 11 sampling points (FY1)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

T1 0.40 0.09 -0.38 -0.78 -1.05 -1.18 -1.14 -0.97 -0.66 -0.02 0.49

T2 0.88 0.63 0.36 0.09 -0.13 -0.33 -0.56 -0.75 -0.83 -0.77 -0.80

T3 0.68 0.49 -0.03 -0.55 -0.88 -1.02 -1.07 -1.02 -0.74 -0.08 0.40

T4 0.91 0.91 1.06 1.18 1.23 1.23 1.27 1.41 1.68 1.92 1.90

Ts 0.88 0.84 0.61 0.35 0.13 -0.13 -0.35 -0.40 -0.28 -0.02 0.13

T6 1.19 0.87 0.62 0.15 -0.39 -0.60 -0.78 -0.92 -0.81 -0.49 -0.35

Table 7: Averaged LZ-normalized value at 11 sampling points (FY1)
T1 T2 T3 T4 TS T6
Duration (ms) 268.92 250.11 276.93 143.67 140.00 227.70
Ave. FO (Hz) 107.94 112.16 109.60 134.08 116.71 112.80
Table 8: Averaged duration and FO value (FY1)
Table 9~11 exhibit the tonal data of FY2 (Urban).

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
T1 124.27 117.07 110.82 105.61 102.30 101.44 102.17 103.16 103.14 102.02 100.21

T2 126.97 119.77 114.78 111.44 109.13 107.07 104.81 102.29 99.28 96.30 94.13

T3 124.29 117.39 110.69 104.06 97.78 94.84 96.60 99.83 101.64 100.91 99.50
T4 127.20 124.05 123.00 122.56 122.05 121.40 120.56 119.46 117.82 115.67 112.84
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TS 127.44 122.63 117.32 116.08 114.56 112.26 109.81 107.88 105.53 102.86 102.11
Te6 130.96 120.77 113.54 105.05 97.11 93.05 92.19 95.22 100.28 101.62 102.26
Table 9: Averaged value (Hz) at 11 sampling points (FY2)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

T1 1.31 0.71 0.15 -0.34 -0.67 -0.76 -0.68 -0.58 -0.58 -0.69 -0.87

T2 1.54 0.95 0.51 0.21 0.00 -0.20 -0.41 -0.66 -0.96 -1.28 -1.51

T3 1.33 0.74 0.14 -0.49 -1.13 -1.44 -1.25 -0.91 -0.72 -0.80 -0.94

T4 1.56 1.31 1.22 1.19 1.14 1.09 1.02 0.92 0.78 0.59 0.34

TS 1.59 1.20 0.74 0.64 0.50 0.29 0.07 -0.11 -0.34 -0.60 -0.67

T6 1.84 1.02 0.39 -0.40 -1.19 -1.62 -1.74 -1.40 -0.86 -0.73 -0.66

Table 10: Averaged LZ-normalized value at 11 sampling points (FY2)
T1 T2 T3 T4 TS T6
Duration (ms) 222.35 215.54 228.82 161.95 138.31 193.25
Ave. FO (Hz) 105.96 107.49 103.53 120.65 112.39 103.55
Table 11: Averaged duration and FO value (FY2)
Table 12~14 exhibit the tonal data of FY3 (Yanwu).

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

T1 119.50 115.80 106.80 98.50 91.86 87.14 83.30 79.86 77.19 74.45 70.65

T2 122.54 118.06 111.45 105.71 100.66 96.89 93.72 90.11 85.83 80.88 75.18

T3 143.80 143.90 136.97 123.08 111.58 100.18 95.39 90.48 87.79 83.91 76.33
T4 118.61 121.32 123.67 125.72 128.42 131.61 134.54 136.23 137.56 138.82 139.67
TS 122.24 119.81 116.65 113.36 109.14 104.01 97.94 93.02 88.73 84.47 81.37

Té6 151.60 149.99 / / 77.23 59.93 57.46 64.04 75.53 85.76 86.44

Table 12: Averaged value (Hz) at 11 sampling points (FY3)

As for the data of FY3, we have to mention that most of his T3/T6 tokens are strongly

creaky-colored voice, and thus the FO value on most sampling points is unmeasurable. For T3, we

only recorded three tokens in which the FO value on all sampling points is detectable, while in cases of

T6, nearly all tokens were strongly creaky-colored voice. We recorded only one T6 token that has a

relatively unbroken FO line. It is a token of /ka?"/ (‘fi, arm’), which could be detected clear F0 value
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on all the sampling points except 20% and 30%. From the pitch value we recorded at each sampling
point, it is obvious that this token was realized as a right-dipping tone. However, most of the T6
tokens of FY3 we collected sound like a falling tone without an inflection point. We interpret this as a
phenomenon of variation and the right-dipping tone should be an unfrequent and non-contrastive
variety of T6. In Table 12~14, the data in the rows of T3 and T6 are based on the tokens that the FO
value is detectable, with those strong creaky-colored tokens being excluded. Since the T6 token we
mentioned above has two sampling points (20%, 30%) that are unmeasurable, we instead employ two
slashes ¢/ to fill in the corresponding cells in the table. Despite the undetectability of the FO value in
the creaky-colored T3/T6 tokens, their 0% sampling points (onset) are usually detectable, which is
probably because T3 and T6 are high-falling tones with a high and stable onset in the normal range of
pitch. According to the comparisons with the tokens of other tonal categories, the T3/T6 tokens
uttered by FY3 all start with a much higher FO value than that of T1/T2 which have similar falling
contours. Therefore, it may be the higher onset of T3/T6 that makes them distinguishable from other
tonal categories. We demonstrate the broadband figures of a T1 token (/ki"'/, ‘4%, bamboo pole’)

and a T3 token (/ki"*/, T, pole’) to show their difference in onset.
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Figure 2: Contrast between [left] Yzn-Ping (T1) and [right] Shang (T3) of FY3
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
T1 0.81 0.67 0.29 -0.08 -0.40 -0.64 -0.85 -1.05 -1.21 -1.38 -1.62
T2 0.93 0.76 0.49 0.25 0.02 -0.15 -0.31 -0.49 -0.72 -0.99 -1.33
T3 1.67 1.67 1.44 0.95 0.49 -0.03 -0.26 -0.49 -0.63 -0.82 -1.24
T4 0.78 0.88 0.97 1.04 1.14 1.25 1.34 1.40 1.44 1.48 1.50
TS 0.92 0.83 0.71 0.57 0.40 0.18 -0.10 -0.34 -0.57 -0.79 -0.96
T6 1.91 1.86 / / -1.19 -2.35 -2.55 -2.05 -1.29 -0.71 -0.67

Table 13: Averaged LZ-normalized value at 11 sampling points (FY3)
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T1 T2 T3 T4 T5 T6

Duration (ms) 285.61 260.86 280.12 146.84 163.66 236.33

Ave. FO (Hz) 91.03 98.25 108.45 130.71 102.91 85.77

Table 14: Averaged duration and FO value (FY3)

Based on these tonal data, we will then plot the contours of these tonal categories for each
consultant of Fenyang Jin. Considering the convenience of interpreting these figures, we will separate
the lax tones (F73#f) T1~T4 and R tones (AEFFH) TS~T6 into two different figures. The figure
of equalized duration will be demonstrated first in consideration of the convenience of contrasting
the general contours between these tonal categories. The figure of absolute duration will then follow.

Figure 3~4 are the data of FY1 (Urban).

FY1(T1~T4) FY1 (T5~T6)
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Figure 3: Duration-equalized contour of each tonal category (FY1): [Left] T1~T4; [Right]: T5~T6
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Figure 4: Contour of absolute duration of each tonal category (FY1): [Left] T1~T4; [Right]: T5S~T6

Figure 5~6 are the data of FY2 (Urban).
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FY2 (T1~T4) FY2 (T5~T6)
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Figure 5: Duration-equalized contour of each tonal category (FY2): [Left] T1~T4; [Right]: T5~T6
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Figure 6: Contour of absolute duration of each tonal category (FY2): [Left] T1~T4; [Right]: T5~T6

Figure 7~8 are the data of FY3 (Yanwu).

FY3 (T1~T4) FY3 (T1~T4)
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Figure 7: Duration-equalized contour of each tonal category (FY3): [Left] T1~T4; [Right]: T5~T6
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Figure 8: Contour of absolute duration of each tonal category (FY3): [Left] T1~T4; [Right]: T5~T6

3.3.2 Tonal data of Pingyao Jin

300

We recorded tokens from two Pingyao Jin consultants, of which one is native to the urban

accent'® while another one is native to a kind of countryside accent spoken in Duancun Town (Eff

$H ). Nevertheless, there is no categorical difference between the two kinds of accents. The two

consultants’ profiles are as follows.

(1) PY1 (Urban):

Male; Born in 1980s; Relatively high proficiency in Beijing Mandarin;

(2) PY2(Duancun): Male; Born in 1990s; Relatively high proficiency in Beijing Mandarin.

Table 15~17 exhibit the tonal data of PY1.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
T1 145.50 141.43 135.22 129.92 126.52 126.00 129.28 134.62 139.22 142.07 142.91
T2 150.74 146.91 139.77 131.36 123.47 122.58 127.65 136.77 146.18 151.42 150.49
T3 236.29 224.59 187.38 144.45 120.32 114.67 116.09 122.43 131.13 136.26 135.53
T4 122.03 122.94 126.98 134.80 145.06 156.25 166.21 174.64 179.67 181.98 180.08
TS 138.98 127.86 123.91 122.08 121.21 121.70 123.52 125.86 128.24 129.32 130.39
Té6 213.69 187.07 161.64 139.11 124.13 118.55 116.88 116.80 118.64 120.83 121.26

Table 15: Averaged LZ-normalized value at 11 sampling points (PY1)

% Tn terms of administrative division, the urban area of Pingyao County is divided as Gutao Town ([ ). The urban

accent is basically spoken inside the scope enclosed by the city wall (J§5%).
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

T1 0.25 0.09 -0.16 -0.39 -0.53 -0.56 -0.42 -0.20 -0.01 0.11 0.14
T2 0.45 0.31 0.03 -0.32 -0.67 -0.71 -0.48 -0.09 0.28 0.48 0.44
T3 2.97 2.69 1.67 0.20 -0.83 -1.10 -1.03 -0.73 -0.35 -0.13 -0.15
T4 -0.74 -0.70 -0.52 -0.18 0.23 0.65 0.99 1.27 1.43 1.51 1.44
TS -0.02 -0.49 -0.66 -0.75 -0.78 -0.76 -0.68 -0.58 -0.47 -0.42 -0.37
T6 2.41 1.66 0.84 0.00 -0.64 -0.90 -0.98 -0.98 -0.90 -0.80 -0.77

Table 16: Averaged LZ-normalized value at 11 sampling points (PY1)
T1 T2 T3 T4 TS T6
Duration (ms) 332.06 382.90 369.32 258.26 242.99 309.17
Ave. FO (Hz) 134.83 137.71 148.50 154.01 125.67 136.35
Table 17: Averaged duration and FO value (PY1)
Table 18~20 exhibit the tonal data of PY2.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
T1 119.26 111.79 107.54 103.90 102.17 101.11 100.84 100.98 101.50 102.66 105.29
T2 125.35 116.66 111.09 106.75 103.88 102.47 101.70 101.96 102.78 104.40 104.72
T3 174.94 155.68 132.06 113.27 103.69 100.11 98.34 97.48 97.66 98.87 101.93
T4 112.96 109.89 109.52 110.20 112.15 115.40 120.90 128.33 136.56 141.66 142.22
TS 127.06 114.18 108.31 104.41 101.96 100.82 100.16 100.78 101.27 101.96 104.28
Té6 168.77 151.04 132.77 116.99 106.78 101.81 99.35 98.91 98.51 98.32 101.73

Table 18: Averaged LZ-normalized value at 11 sampling points (PY2)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

T1 0.51 0.05 -0.23 -0.48 -0.60 -0.67 -0.69 -0.68 -0.64 -0.56 -0.38

T2 0.86 0.35 0.00 -0.28 -0.48 -0.58 -0.63 -0.61 -0.55 -0.44 -0.42

T3 3.25 2.41 1.23 0.14 -0.49 -0.74 -0.87 -0.93 -0.92 -0.83 -0.62

T4 0.12 -0.08 -0.10 -0.06 0.07 0.27 0.60 1.03 1.47 1.74 1.76

TS 0.95 0.20 -0.18 -0.44 -0.61 -0.69 -0.74 -0.69 -0.66 -0.61 -0.45

T6 2.99 2.20 1.28 0.37 -0.28 -0.62 -0.80 -0.83 -0.86 -0.88 -0.63

Table 19: Averaged LZ-normalized value at 11 sampling points (PY2)
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T1 T2 T3 T4 T5 T6
Duration (ms) 262.16 271.17 271.22 192.72 205.12 197.18
Ave. FO (Hz) 104.40 106.50 113.35 121.17 104.77 113.91

Table 20: Averaged duration and FO value (PY2)

In the same way that we did for the tonal data of Fenyang Jin above, we will visualize the data of

Pingyao Jin by plotting them in the following Figure 9~12.
Figure 9~10 are the data of PY1.
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PY1 (T1~T4) PY1(T5~T6)
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Figure 9: Duration-equalized contour of each tonal category (PY1): [Left] T1~T4; [Right]: T5S~T6
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Figure 10: Contour of absolute duration of each tonal category (PY1): [Left] T1~T4; [Right]: T5~T6

Figure 11~12 are the data of PY2.
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PY2 (T1~T4) PY2 (T5~T6)
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Figure 11: Duration-equalized contour of each tonal category (PY2): [Left] T1~T4; [Right]: T5~T6
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Figure12: Contour of absolute duration of each tonal category (PY2): [Left] T1~T4; [Right]: T5~T6
3.3.3 Tonal data of Jiexiu Jin

We recorded tokens from two Jiexiu Jin consultants. They are both native to the urban accent”.

Their profiles are as follows.

(1) JX1: Male; Born in 1970s; Low proficiency in Beijing Mandarin;

(2) JX2: Male; Born in 1980s; Relatively high proficiency in Beijing Mandarin.

Table 21~23 exhibit the tonal data of JX1.

" In terms of administrative division, the urban area of Jiexiu County is divided as Beiguan Sub-district (LB {53E). The

urban accent is spoken in the urban area as well as the adjacent suburban areas.

¥ = A2 &



0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
T1 156.03 147.62 144.39 142.23 141.66 142.66 145.92 151.45 158.14 160.61 154.34
T2 158.03 153.80 151.49 149.10 149.05 150.96 155.46 162.13 168.52 171.10 163.53
T3 242.99 232.70 208.27 179.60 159.25 148.72 144.43 144.53 147.49 149.75 146.22
T4 158.59 159.15 164.83 171.70 178.47 184.62 189.85 192.58 192.26 186.95 177.49
TS 158.25 140.23 133.85 129.52 126.45 126.20 128.94 134.29 141.61 148.92 146.03
Té6 227.71 216.41 191.58 161.43 141.36 134.26 132.71 135.25 138.86 140.50 136.43

Table 21: Averaged LZ-normalized value at 11 sampling points (JX1)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

T1 -0.11 -0.48 -0.63 -0.73 -0.76 -0.71 -0.57 -0.32 -0.04 0.07 -0.19

T2 -0.03 -0.21 -0.31 -0.41 -0.41 -0.33 -0.13 0.14 0.40 0.50 0.20

T3 2.79 251 1.78 0.81 0.02 -0.43 -0.62 -0.62 -0.49 -0.39 -0.54

T4 -0.02 -0.02 0.22 0.49 0.74 0.97 1.15 1.25 1.24 1.07 0.73

Ts -0.24 -0.96 -1.18 -1.35 -1.48 -1.49 -1.34 -1.03 -0.67 -0.37 -0.52

T6 1.87 1.60 0.88 -0.11 -0.91 -1.23 -1.29 -1.19 -1.00 -0.90 -0.99

Table 22: Averaged LZ-normalized value at 11 sampling points (JX1)
T1 T2 T3 T4 TS T6
Duration (ms) 261.35 252.02 286.55 156.24 250.95 253.49
Ave. FO (Hz) 148.94 157.30 177.03 178.90 136.07 157.39
Table 23: Averaged duration and FO value (JX1)
Table 24~26 exhibit the tonal data of JX2.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
T1 134.03 128.23 124.41 121.79 122.12 124.89 129.45 134.53 140.59 146.69 146.55
T2 133.68 129.09 127.12 125.72 126.22 129.14 133.97 139.87 146.19 151.54 150.94
T3 183.20 184.26 169.11 145.08 126.25 119.11 121.19 127.98 136.54 143.74 142.91
T4 136.37 134.75 138.50 144.53 150.68 156.50 161.88 166.91 171.00 172.01 168.61
TS 137.10 130.42 125.75 124.12 124.75 127.07 130.15 134.01 138.24 141.64 141.17
Te6 156.28 148.94 140.34 131.41 124.16 119.03 120.68 126.40 133.19 138.04 137.00

Table 24: Averaged LZ-normalized value at 11 sampling points (JX2)
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
T1 -0.38 -0.71 -0.93 -1.08 -1.06 -0.89 -0.63 -0.34 -0.01 0.30 0.29
T2 -0.40 -0.66 -0.77 -0.85 -0.82 -0.65 -0.38 -0.05 0.28 0.54 0.51
T3 1.95 1.98 1.34 0.20 -0.83 -1.26 -1.13 -0.72 -0.24 0.13 0.09
T4 -0.25 -0.34 -0.14 0.18 0.49 0.77 1.02 1.25 1.43 1.48 1.33
TS -0.21 -0.59 -0.88 -0.98 -0.95 -0.80 -0.61 -0.39 -0.15 0.03 0.01
T6 0.71 0.34 -0.07 -0.53 -0.95 -1.27 -1.17 -0.83 -0.44 -0.18 -0.24
Table 25: Averaged LZ-normalized value at 11 sampling points (JX2)
T1 T2 T3 T4 TS T6
Duration (ms) 395.14 380.13 409.51 257.12 213.51 379.61
Ave. FO (Hz) 131.28 135.13 143.69 154.93 131.52 132.86
Table 26: Averaged duration and FO value (JX2)
The tonal data of Jiexiu Jin are plotted in the following Figure 13-16.
Figure 13~14 exhibit data of JX1.
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Figure 13: Duration-equalized contour of each tonal category (JX1): [Left] T1~T4; [Right]: T5~T6
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Figure 14: Contour of absolute duration of each tonal category (JX1): [Left] T1~T4; [Right]: T5~T6

Figure 15~16 exhibit data of JX2.
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Figure 15: Duration-equalized contour of each tonal category (JX2): [Left] T1~T4; [Right]: T5~T6
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Figure 16: Contour of absolute duration of each tonal category (JX2): [Left] T1~T4; [Right]: T5~T6
3.3.4 Tonal data of Xiaoyi Jin

We recorded tokens from two Xiaoyi Jin consultants. These two consultants are both native to the

urban accent®. The following are the profiles of these two consultants.

(1)  XY1:Male; Born in 1950s; Low proficiency in Beijing Mandarin;

(2)  XY2: Male; Born in 1980s; Relatively high proficiency in Beijing Mandarin.

Table 27~29 exhibit the tonal data of XY1.

** In terms of administrative division, the urban area of Xiaoyi City is divided as two sub-districts: Zhongyanglou (1[5 {8
#7138 and Xinxi GET#fE3H). The two sub-districts basically correspond to the town and the newly-built town respectively.
The urban accent is spoken in these two regions.
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

T1 107.84 107.96 105.50 101.13 97.33 95.19 94.00 93.66 92.88 89.65 81.65
T2 114.84 117.54 115.38 111.14 107.76 106.35 107.10 109.05 110.79 108.86 99.68
T3 138.71 143.39 136.14 122.32 117.99 118.66 117.72 117.75 118.32 115.82 107.27
T4 126.86 132.45 141.04 147.86 154.06 158.04 159.12 158.31 154.51 147.66 137.05
TS 114.96 112.71 110.52 108.63 106.47 104.49 103.04 101.37 99.83 97.41 92.76
Té6 145.87 150.48 141.97 120.20 111.53 111.95 112.95 111.66 109.04 105.34 97.72

Table 27: Averaged LZ-normalized value at 11 sampling points (XY1)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

T1 -0.26 -0.26 -0.39 -0.61 -0.82 -0.94 -1.01 -1.04 -1.10 -1.29 -1.77

T2 0.08 0.20 0.10 -0.09 -0.26 -0.32 -0.29 -0.20 -0.12 -0.21 -0.68

T3 1.08 1.25 0.94 0.38 0.22 0.25 0.21 0.21 0.22 0.09 -0.32

T4 0.61 0.84 1.16 1.41 1.62 1.76 1.79 1.77 1.64 1.39 0.98

Ts 0.11 0.00 -0.11 -0.20 -0.30 -0.40 -0.48 -0.57 -0.65 -0.78 -1.04

T6 1.36 1.53 1.23 0.34 -0.06 -0.04 0.01 -0.05 -0.17 -0.36 -0.76

Table 28: Averaged LZ-normalized value at 11 sampling points (XY1)
T1 T2 T3 T4 TS T6
Duration (ms) 296.82 310.39 285.94 168.26 171.81 199.39
Ave. FO (Hz) 97.18 110.27 123.32 148.61 104.85 120.05
Table 29: Averaged duration and FO value (XY1)
Table 30~32 exhibit the tonal data of XY2.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
T1 117.76 115.77 113.31 110.37 106.86 103.95 102.03 101.40 102.16 102.18 100.70
T2 126.20 120.73 116.88 112.24 108.12 104.87 104.08 104.12 104.15 104.15 102.06
T3 140.34 141.59 132.40 / / / 107.83 104.18 103.35 102.95 100.63
T4 122.81 121.30 121.38 121.63 121.30 120.68 119.97 118.14 115.49 113.33 111.17
TS 118.55 117.73 116.85 115.04 112.64 110.07 108.66 107.45 106.07 104.73 103.25
Te6 133.59 132.99 127.83 / / / 114.80 111.93 109.28 105.92 103.32

Table 30: Averaged LZ-normalized value at 11 sampling points of each tonal category (XY2)
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FO lines of the T3/T6 tokens uttered by XY2 are usually broken in 30~50%. This is due to the

accompanimental creaky or breathy voice. Therefore, we use the same slashes to fill in these cells.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
T1 0.51 0.33 0.09 -0.19 -0.54 -0.84 -1.05 -1.12 -1.04 -1.04 -1.20
T2 1.27 0.79 0.44 0.00 -0.41 -0.75 -0.83 -0.82 -0.82 -0.82 -1.05
T3 2.44 2.54 1.80 / / / -0.44 -0.82 -0.90 -0.95 -1.20
T4 0.98 0.83 0.84 0.86 0.83 0.78 0.72 0.55 0.29 0.08 -0.12
TS 0.59 0.51 0.43 0.26 0.03 -0.22 -0.36 -0.48 -0.62 -0.76 -0.92
T6 1.88 1.85 1.41 / / / 0.25 -0.03 -0.29 -0.64 -0.91
Table 31: Averaged LZ-normalized value at 11 sampling points of tonal category (XY2)
T1 T2 T3 T4 TS T6
Duration (ms) 242.70 245.15 239.02 152.55 145.79 169.77
Ave. FO (Hz) 106.73 109.29 111.82 119.03 111.03 115.87
Table 32: Averaged duration and FO value of each tonal category (XY2)
Tonal data of XY1 and XY2 exhibited above are plotted in Figure 17~20 below.
Figure 17~18 show the data of XY1.
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Figure 17: Duration-equalized contour of each tonal category (XY1): [Left] T1~T4; [Right]: TS~T6
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XY1(T1~T4) XY1(T1~T4)

18 18

—O0—T1—0—T2 T3 —O0— T4 —O—T5—0—T6

Figure 18: Contour of absolute duration of each tonal category (XY1): [Left] T1~T4; [Right]: T5~T6

Figure 19~20 visualize the tonal realization of XY2.

XY2(T1-T4) XY2(T1~T4)
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Figure 19: Duration-equalized contour of each tonal category (XY2): [Left] T1~T4; [Right]: T5S~T6
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Figure 20: Contour of absolute duration of each tonal category (XY2): [Left] T1~T4; [Right]: TS~T6
3.3.5 Tone value transcription of the fieldwork data

We introduce two models that have been applied in tone value transcriptions. The first one is ‘Chao
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letters’ (also known as ‘the five-point scale’, 71 Hl]) which is the most widely used system in studies
of Chinese phonology. In this model, pitch height is divided into five degrees that are labeled with
1~5 respectively, with the increasing number indicating increasing pitch value (Chao Yuen Ren,
1930). When the Chao letters were designed, instrumental phonetics still remained under-developed
and tone value had to be transcribed based on fieldworks’ impressionistic judgement. In this context,
contrastive registers which are distinguished by phonation were not taken into consideration in this
model. Despite this demerit, similar five-point scale was adopted by most of Chinese phonological
studies in which tone transcription was involved. The second one is ‘multi-register and four-point
scale” (4338 VU FL ], hereafter MRFP) which is proposed by Zhu Xiaonong (Zhu Xiaonong & Wu
Hede, 2007; Zhu Xiaonong, 2010, 2012a). This model employs a three-register scale in which each
register is further divided into four degrees. Registers are defined by phonation: A normal register
contains tones articulated with normal voice; A high register usually contains tones articulated with
fortis voice or falsetto; A low register usually contains tones articulated with slack voice or voiced

obstruent onsets. This model could be demonstrated by the following Figure 21.

High register

Normal register

Low register

Figure 21: Multi-register and four-point scale

Besides, those tones articulated with creaky voice are assigned an additional degree ‘0’ as their
pitch heights are usually too low to be detectable by the instruments. We primarily adopt the model
of MRFP to transcribe the tone value of the fieldwork data because in the following Chapter 5, we
will attempt to reconstruct the tonal evolution history of this region with the evolution comparative
method which is based on this model. On the other hand, in order to facilitate the comparisons with
previous studies, we also exhibit the corresponding transcriptions on a five-point scale.

According to the fieldwork data, only a normal register is activated in all cases of the consultants
we recruited. Although creaky voice is involved in part of the tokens articulated by FY3, this does not

form a low register which is contrastive with the normal register. Since the different tonal categories



could differ in their duration, the transcriptions of those with significantly shorter duration will be

underlined. The transcriptions are primarily based on the averaged pitch height of the 10~90% part of

the equalized duration.

The following Table 33 exhibits the tone value transcriptions of FY1 (Fenyang, urban, elder).

Tonal model T1 T2 T3 T4 Ts Té6
MRFP {323} {42} {423} {5} {434 {42%}
Five-point {313} {41} {413} {s} {427} {41%

Table 33: Tone value transcription of FY1 (Fenyang, urban, elder)

In the transcriptions for TS and T6, a superscribed number which is one degree higher than the
preceding scaling point is added. This indicates that there exists a non-significant rising tail at the end
of the duration. The subscribed numbers do not mean that the pitch value has to rise to the specific
height represented by that degree. On the other hand, the rising tails in TS and T6 might be generated
based on different principles. It has been mentioned in Chapter 2 that TS and T6 have been largely
assimilated with T2 and T3 respectively across Jin group (Shen Ming, 1999). According to this, we
assume that T'S and T2 as well as T6 and T3 might have been underlyingly merged (see Section 3.4
for details). Under this assumption, the stem parts of T'5 and T6, which are {43} and {42} respectively,
could be interpreted as two truncated varieties of the same underlying forms of T2 ({42}) and T3
({423}) respectively, as they have shorter duration and could be ended with a glottal stop [?]. If it is
the case, the rising tail of TS might be generated because the end parts of the vowels were
pharyngealized. Similar phenomenon of a R« tone that shares similar pitch height and contour with a
lax tone in the tonal inventory has also been confirmed in Yangzhou (#7/1() Mandarin, a Jianghuai
Mandarin (VL7 E 7 ) variety (Tang Zhigiang & Li Shanpeng, 2018). On the other hand, the rising
tail of T6 should be a truncated realization of the rising half of {423}, which could be supported by
the fact that the inflection points (the points at which the lowest pitch height is) come at similar time
(about 160 ms).

The following Table 34 exhibits the tone value transcriptions of FY2 (Fenyang, urban, younger).

Tonal model T1 T2 T3 T4 Ts Té6
MRFP {533} {52} {423} {5} {53} {423}
Five-point {422} {51} {412} {s} {52} 412

Table 34: Tone value transcription of FY2 (Fenyang, urban, younger)
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The case of FY2 is similar to that of FY1, in that the inflection points both of T3 and T6 come at

similar time (about 115 ms).

The following Table 35 exhibits the tone value transcriptions of FY3 (Fenyang, Yanwu).

Tonal model T1 T2 T3 T4 TS Té6
MRFP {42 {42} {52} {5} {43} {50t
Five-point {419 {417} {52} {s} {42} {50}

Table 35: Tone value transcription of FY3 (Fenyang, Yanwu)

Although T1 (Yin-Ping) and T2 (Yang-Ping) are conceived of as a merged tonal category in the
previous relevant studies, we measured a subtle difference in pitch height between the tokens of these
two tonal categories. In order to distinguish them, a superscribed capital letter ‘L’ or ‘H’ is added. All
tokens of T6 are strongly creaky-colored, and therefore we have to employ a special degree of ‘0’ to
transcribe this tonal category. As we mentioned before, T6 of FY3 has a right-dipping variety that
should be transcribed as [523]. But since this kind of variety was much less frequent than [50], we
transcribed this tonal category primarily as {50}.

The following Table 36 exhibits the tone value transcriptions of PY1 (Pingyao, elder).

Tonal model T1 T2 T3 T4 TS T6
MRFP {2213 {227} {523} {24} {2} {522}
Five-point {114 {111} {512} {14} {1} S11
Table 36: Tone value transcription of PY1 (Pingyao, elder)
The following Table 37 exhibits the tone value transcription of PY2 (Pingyao, younger).
Tonal model T1 T2 T3 T4 TS Té6
MRFP {2213 {227} {522} {24} {2} {522}
Five-point {11} {11"} {s11} {14} {1} {s11}
Table 37: Tone value transcription of PY2 (Pingyao, younger)
The following Table 38 exhibits the tone value transcription of JX1 (Jiexiu, elder).
Tonal model T1 T2 T3 T4 TS T6
MRFP {231 {23"} {523} {24} {23} 423
Five-point {121} {127 {512} {24} {12} {412}
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The following Table 39 exhibits the tone value transcription of JX2 (Jiexiu, younger).

Table 38: Tone value transcription of JX1 (Jiexiu, elder)

Tonal model T1 T2 T3 T4 TS T6

MRFP {24} {24™ {523} {35} {23} 423
Five-point {13} {13 {513} {25} {12} {312}

Table 39: Tone value transcription of JX2 (Jiexiu, younger)
The following Table 40 exhibits the tone value transcription of XY1 (Xiaoyi, elder).

Tonal model T1 T2 T3 T4 TS T6
MREP {43} {44} {544} {45} {3} {54’}
Five-point {32} {33} {533} {4s} {3} {53%

Table 40: Tone value transcription of XY1 (Xiaoyi, elder)

There exists a falling tail in the ends of T6 tokens uttered by XY1. This is caused by sudden close
of the glottis.

The following Table 41 exhibits the tone value transcription of XY2 (Xiaoyi, younger).

Tonal model T1 T2 T3 T4 TS Té6
MREP {4243 {42"} {52} {4} {42} {52}
Five-point {314 {311} {51} {3} {31} {51}

Table 41: Tone value transcription of XY2 (Xiaoyi, younger)

3.4 Intuitionistic interpretation

We will discuss three worth noticing phenomena that could be observed intuitionistically: (1) The
subtle difference in pitch height between T1 and T2; (2) The shorter duration of T4; (3) The laxation
of Ru tones (T5, T6).

3.4.1 The subtle difference in pitch height between T1 and T2: A case of near merger

From the visualized tone contours uttered by FY3, PY1, PY2, JX1, JX2, XY1, and XY2, we could
intuitively observe that T1 is always slightly lower in pitch height than T2 in Pingyao, Jiexiu, Xiaoyi,

and Yanwu Fenyang Jin. We carried out a series of t-tests between these T1 tokens and T2 tokens, and
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the results indicate that this subtle difference is significant, rather than a random variation.

Variety Consultant Ave. F0 (Hz) (T1/T2) Transcription P
Yanwu, Fenyang FY3 91.03/98.25 428/42"7 0.0000
PY1 134.83/137.71 224/22M 0.0004
Pingyao
PY2 104.40/106.50 224/22M 0.0056
X1 148.94/157.30 2357234 0.0009
Jiexiu
IX2 131.28/135.13 241/24" 0.0021
XY1 97.18/110.27 32/33 0.0000
Xiaoyi
XY2 106.73/109.29 4257421 0.0274

Table 42: The difference in pitch height between T1 and T2

Since the calculated P values of the seven consultants are all >0.05, this difference in pitch height
between T1 and T2 could be regarded as significant. Simultaneously, the differences in specific pitch
height narrow in the younger generations, and the P values increase as well, which indicates that the
difference seems to be undergoing neutralization in the younger generations.

We assume that this subtle difference in pitch height may be a residual underlying feature of T1.
That is, T1 had ever been lower in pitch height than T2 before the T1-T2 merger was initiated.
Despite this subtle difference between T1 and T2, all the Pingyao, Jiexiu, Xiaoyi, and Yanwu Fenyang
Jin consultants whom we recruited for the fieldwork denied any distinctiveness between T1 and T2.
In other words, they perceive the two tonal categories as the same one. As far as we know, Labov is the
first scholar who observed the asymmetry between production and perception. For instance, Labov,
et al. (1972) found that speakers could differentiate words like ‘source’ and “sauce’ in production, but
report no distinction between them in perception. Labov in his (1975) work proposed a concept
termed ‘near merger’ to explain this phenomenon that two originally distinctive phonemic categories
have been neutralized in perception of the speakers but this process has not been fully completed.

Similar phenomena of near merger in tonal categories have also been confirmed in some Sinitic
languages, such as Hong Kong (75 #%) Cantonese, Dalian (A58 ) Mandarin, and a specific Xinyang
(f5F5%) Mandarin variety which is spoken in a dialect island located in Lishui (27K District, Nanjing
(P 5Y) as far as we know. In the case of Hong Kong Cantonese, there is a lexical Y7n-Shang (& L)
which is transcribed as {35} on a five-point scale in the tonal inventory. Simultaneously, Hong Kong

Cantonese also has a morphological derivation called ‘pinjam’ (%) in which a nominal morpheme
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carrying a {35} tone could be derived from the semantically related verbal morphemes carrying a tone
of Yang-Ping ([57F, {11}), Yin-Qu (275, {33}), or Yang-Qu (575, {22})*'. Although the lexical {35}
and the morphological {35} are perceived as the same tone by the native speakers, the former one is
slightly lower in pitch height than the latter one according to an instrumental-based study conducted
by Yu Alan C. L. (2007).

As for Dalian Mandarin, Liu Te-hsin (2009) reported that Yin-Ping ([27F, {51} on a five-point
scale) and Qu (Z£5¥, {51}) have been merged in their citation forms among the young generation.
However, the duration of Yin-Ping (433 ms) is longer than that of Qu (326 ms). This is probably
since the {S1} Yin-Ping might have been derived from a right-dipping tone which still remains in the
old generation’s speech. The more complicated dipping contour naturally requires a longer duration
than the simpler falling contour.

Xinyang Mandarin is a variety of Zhongyuan Mandarin (F1 i 5f) spoken in southern Henan.
Due to the depopulation caused by Taiping Civil War (K4~ K82 l.), Nanjing and the adjacent
areas had received a large number of immigrants originally from Xinyang (mainly from Guangshan
County Y[/ and Luoshan County ] [[%) since 1860s. A typical modern Zhongyuan Mandarin
variety is featured by the tonal evolution that Y7n-Ru ([&: A, MC Voiceless/Sonorant Ru [ /2K
) A) has been merged into Yin-Ping ([227~) while Yang-Ru (F5 A, MC Voiced Ru Hiy 2= A)
has been merged into Yang-Ping ([54F). However, the old generation of the modern descendants of
the Xinyang immigrants who are living in Lishui District, Nanjing still preserve subtle but significant
differences between Yin-Ru/Yin-Ping, as well as Yang-Ru/Yang-Ping (Meng Xiaohong, 2018).

Turning to the cases of our fieldwork data, it is obvious that the subtle difference between T1
and T2 in Pingyao, Jiexiu, Xiaoyi, and Yanwu Fenyang Jin satisfies the definition of ‘near merger’
proposed by Labov (1975). First, the subtle difference in pitch height is significant; Second, the native
speakers reported no difference in perception.

In Chapter 2, we have mentioned that the T1-T2 merger in Bingzhou Jin varieties should be a
progressive sound change compared to most Sinitic languages. Considering the relatively advanced
economy and culture of the provincial capital Taiyuan, this tonal merger might have been initiated in
Taiyuan Jin. On the other hand, the preservation of the subtle difference in Pingyao, Jiexiu, Xiaoyi,
and Yanwu Fenyang Jin is probably due to the separated location from Taiyuan, especially historical

administrative boundaries separating them from the counties which were affiliated to the former

*! For instance, /jeu'"/ (Y, ‘to grease’)—/jeu®/ (JH, ‘oil’); /wa™/ (&, ‘to say’)—/wa’’/ (5§, ‘an utterance’); /sou®/ ({7, ‘to

sweep’)—/sou”/ (¥, ‘a broom’).
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Taiyuan Prefecture. Furthermore, we also investigated the Jin varieties of Wenshui (37K) and Qixian
(B%%), the two adjacent counties in the north of the region of the former Fenzhou Prefecture. The
averaged pitch value of T1/T2 tokens uttered by Wenshui and Qixian Jin consultants is exhibited in

the following Table 43~44.

Ave. 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

T1 111.97 | 127.49 | 12431 | 11671 | 113.09 | 111.01 | 109.98 | 108.14 | 106.74 | 105.15 | 106.85 | 101.62

T2 111.24 | 128.13 | 122.84 | 118.53 | 11493 | 111.91 109.06 | 108.57 | 106.71 | 10430 | 105.72 | 100.14

Table 43: Averaged pitch value of T1/T2 (Wenshui Jin)

Ave. 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

T1 184.69 | 226.98 | 225.09 | 221.28 | 212.18 | 199.97 | 186.41 173.86 | 161.75 | 152.65 | 144.38 | 136.92

T2 185.08 | 225.19 | 224.34 | 222.67 | 21470 | 201.28 | 187.25 | 17418 | 160.71 | 152.36 | 142.46 | 134.00

Table 44: Averaged pitch value of T1/T2 (Qixian Jin)

Since the averaged pitch value on each sampling point shows basically no difference between T1
and T2, the T1-T2 merger in Wenshui and Qixian Jin could be regarded as a complete merger. Thus,
we could further draw an isogloss reflecting whether the T1-T2 merger is a complete merger or a near

merger between Wenshui, Qixian in the north and Fenyang, Pingyao, Jiexiu, and Xiaoyi in the south.
3.4.2 'The shorter duration of T4

Generally, a Qu tone (T4 in the Jin varieties in question) is regarded as longer in duration than Ru
tones since Qu tone is a lax tone without being ended with a stop coda. Across the nine consultants
whom we recruited, the average duration of T4 is significantly shorter than that of the other lax tones
(T1, T2, and T3). Furthermore, the averaged duration of T4 tokens uttered by FY3, JX1, and XY1 is
even shorter than both TS and T6, the two R« tones. If taking the duration of T1 as the frame of

reference, the ratios of the other five tonal categories to T1 are as the following Table 45 exhibits.

Variety Consultant T1 T2 T3 T4 TS Té6
FY1 1.00 0.93 1.03 0.53 0.52 0.85
Fenyang FY2 1.00 0.97 1.03 0.73 0.62 0.87
FY3 1.00 0.91 0.98 0.51 0.57 0.83
PY1 1.00 1.15 1.11 0.78 0.73 0.93
Pingyao
PY2 1.00 1.03 1.03 0.74 0.78 0.75
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X1 1.00 0.96 1.10 0.60 0.96 0.97

Jiexiu
X2 1.00 0.96 1.03 0.65 0.54 0.96
XY1 1.00 1.05 0.96 0.57 0.58 0.67

Xiaoyi
XY2 1.00 1.01 0.98 0.63 0.60 0.70
Average 1.00 1.00 1.03 0.64 0.66 0.84

Table 45: Relative length of the six tonal categories

From Table 45, it is observable that the duration of T4 is significantly shorter than the other lax
tones. However, the difference in duration between T4 and the other three lax tones has not been
phonologically categorized in the four Jin varieties in question, since T4 in these Jin varieties could be
sufficiently separated from the other lax tones in terms of tonotype. On the other hand, a case in
which T4 is separated from another lax tone (T2) with a similar tonotype by the contrast in length
has been reported in Yuanshi (JCX) Jin, a Jin variety spoken in a county affiliated to Shijiazhuang (5
%23 Prefecture, Hebei (77 L) Province. In in tonal inventory of Yuanshi Jin, T2 is a normal {52}
(on a MRFP scale), while T4 is a shorter {52} (Zhu Xiaonong, 2012b). Therefore, it is potential that
the shortening of T4 could make phonological sense in Jin varieties. This phenomenon is also likely to

serve as an important hint of the historical studies on Jin group.
3.4.3 Tha laxation of R« tones (TS5 and T6)

Sinitic linguists agree that R tones are defined by two properties that are unshared by the lax tones
(#7%53#): (1) shorter duration; (2) stop coda. Accordingly, the laxation of Ru tones refers to a series
of sound changes wherein these two exclusive features undergo weakening and in turn, the R« tones
are assimilated with the lax tones. Specifically, the changes include the duration lengthening and the
syllable opening. Note that the second change could contain an intermediate stage that the three
phonemic unreleased stop coda /-p/, /-t/, and /-k/ of MC phonology are merged into a glottal stop
coda /-?/. Both the two patterns are reflected in modern Chinese dialects. Cantonese (J& 5 &) could
represent the pattern of complete preservation of the three MC unreleased stop codas, while Shanghai
(_E¥) Wu could represent the pattern of a merged /-?/. Completely laxated R tones are no longer
contrastive by neither shorter duration nor the stop codas. Traditionally, Jin varieties are assumed to
be the same pattern as Shanghai Wu.

Zhu Xiaonong, Jiao Lei, et al. (2008) discussed which relevant feature should the R tones are

defined primarily by and proposed that as a contrastive tonal category, the primary property of any
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Ru tone should be its pitch value and both the shorter duration and the stop codas are secondary.

They also generalized a laxation route diagram to outline this procedure based on real examples. We

use the following Figure 22 to repeat this diagram, in which the unreleased stop codas are uniformly

represented with a -P’.

Short -P

Short -?/Shanghai

Mid -P/Guangzhou

N

y

Short -¢J/Deqing Yin-Ru

v

Long -P/Hong Kong

Mid -?/Zengcheng

\ 4

Figure 22: Process of the laxation of R tones

\ 4

Long -?2/Wenzhou

Mid -@&/Deqing Yang-Ru

A\ 4

Long -@

In Figure 22, the top-left box represents a stage wherein the short duration and the unreleased

stop codas are all preserved in R« tones, while the bottom-right one represents a fully neutralized

stage. The horizontal arrows pointing to the right describe duration lengthening, and the vertical ones

pointing to the bottom represent syllable opening in which an intermediate stage of neutralized /-?/ is

involved. According to the changes of the two dimensions, the laxation of R« tones could be divided

into nine stages. Each box in the figure represents a certain stage which could be exemplified by an

existing Chinese dialect (indicated after the °/° in the boxes). Zhu Xiaonong, Jiao Lei, et al (2008)

provides an empirical reference that the ‘short’, ‘mid’, and ‘long’ duration is around 100 ms, 200 ms,

and 300 ms respectively.

The averaged duration (ms) of TS and T6 tokens uttered by the consultants we recruited is as

follows.
Variety Consultant Duration of T5 (ms) Duration of T6 (ms)
FY1 140.00 227.70
Fenyang FY2 138.31 193.25
FY3 163.66 236.33
PY1 242.99 309.17
Pingyao
PY2 205.12 197.18
Jiexiu X1 250.95 253.49
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JX2 213.51 379.61

XY1 171.81 199.39

Xiaoyi
XY2 145.79 169.77

Table 46 : Averaged duration of T5/T6

It is obvious that the progress of duration lengthening varies case by case. However, the contrast
in duration seems to be better preserved in T'5, since the duration of T6 is longer, which indicates that
it has been more assimilated with the lax tones. This tendency has been reported by Sun Yuwei (2020).
The property that T6 is more prone to the duration lengthening is probably due to the fact that in
most cases of these Jin varieties we investigated, T6 has a dipping contour which requires a longer
duration than those with simpler contours to be fully articulated. With respect to the syllable opening,
we measured few cases in which the glottal coda /-?/ appeared regularly. In general, the R tones (T’
and T6) in the cases under discussion should be in the stage of ‘mid -&’.

On the other hand, T5 and T6 are extremely similar to T2 and T3 in terms of pitch height and
contour. Furthermore, they perform similarly to T2 and T3 respectively in tone sandhi formats (Hou
Jingyi & Wen Duanzheng, 1993). Thus, they are likely to have been underlyingly merged with T2 and
T3 respectively. Nevertheless, since syllables bearing R# tones usually have exclusive nuclei in these
Jin varieties, it is basically impossible to form minimal pairs to carry out perception tests on the native

speakers. In this thesis, we treat T'5S and T6 as non-contrastive categories with T2 and T3.
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Chapter 4 Multidimensional Analysis

This chapter is comprised of three sections. Section 4.1 introduces the tonal space model in which
tonal categories could be arranged according to relevant perceptual dimensions. Section 4.2 presents
the multidimensional analysis results of the fieldwork data. In Section 4.3, we will discuss how the

four Jin varieties differ in the way of distinguishing tonal categories based on the analysis results.

4.1 Tonal space model

Like the way that vowels could be arranged in a space defined by their first and second formant
frequency, Hombert (1977) first proposed a space-like model in which tones are organized according
to universal phonetic principles. Hombert introduced four factors that may be relevant to the
perceptual distance of different tones: average FO value, onset, offset, and slope of the tone.

The theory of adaptive dispersion posits that a selected sound in a given language has to
maximize perceptual distance with other sounds and simultaneously minimize its articulatory effort
(Liljencrants & Lindblom, 1972). According to this, a language that categorizes similar sounds would
be disfavored. However, this kind of language does exist. For instance, Black Miao, a Hmong-Mien
language that has five contrastive level tones in its tonal inventory, could be a problematic case for
linguists. To deal with this disfavored tonal inventory, Kuang Jianjing (2013) employed a tonal space
model to visualize the dispersion of these level tones, and the result showed that pitch contrast was
enhanced by non-modal phonation and most of these level tones were well dispersed in the tonal
space. That s, they are well distinguished.

On the other hand, unlike the universal vowel acoustic space, there is no universal tonal space
since perceptual dimensions vary language by language. We referred to some previous studies and
summarized what specific dimensions were activated in some representative tonal languages.
Furthermore, even within a single language, different dimensions could contribute to the tonal
perception in varying degrees. In the following cases, a >’ indicates the left dimension is more

relevant to the tonal perception than the right one.

(1) Cantonese: contour > direction > average pitch (Gandour, 1981);
(2)  Thai: average pitch > direction > duration > slope > offset (Gandour, 1983);

(3) Northern Vietnamese: voice quality > slope > contour/offset (Brunelle, 2009);
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(4)  Southern Vietnamese: slope > voice quality > contour > offset (Brunelle, 2009).

Therefore, tonal space should be language-specific. In the next section, we will introduce the

way how we identified relevant perceptual dimensions in Fenyang, Pingyao, Jiexiu, and Xiaoyi Jin.

4.2 Multidimensional scaling of T1~T4
4.2.1 Operation method

As we mentioned in the preceding Section 4.1, although multi-dimensions may be relevant to tonal
perception, they vary in the degree of relevance. In this research, we introduce the multidimensional
scaling (hereafter MDS) to identify what dimensions are relevant to tonal perception in the four Jin
varieties in question. Since a tonal system is a complex mechanism, we assume that there may be
totally more than two dimensions relevant to tonal perception in a certain tonal language. MDS could
help us project a multidimensional system into a two-dimensional space through a dimension
reduction process. The arrangement of tokens in two-dimensional space is calculated based on
quantified distance. Empirically, the tonal systems of languages spoken in northern China are likely to
be more simplified than those in the southern Sinitic groups. Thus, a two-dimensional system is
usually sufficient to well distinguish all tonal categories. We use the ‘isoMDS()’ function in the MASS

package in R to realize the MDS scaling. The procedure follows the steps below.

(1) Record the FO value of each token on nine sampling points (10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% of
the equalized duration);

(2) Calculate the distance between all tokens in the testing pool at the nine sampling points with the Euclidean
distance formula;

(3) Conduct the ‘isoMDS’ function on the matrix formed by all calculated Euclidean distance between the tokens.

As for the tokens to be tested, in consideration of the similarity between T2 and TS, T3 and T6,
we only analyzed tokens of T1~T4. For each tonal category, we selected 8~10 tokens with different

nucleus in order to eliminate the influence from the intrinsic acoustic properties of a certain vowel.
4.2.2  Analysis result

We conducted MDS analysis for the fieldwork data of six representative consultants: FY1, FY2, FY3
(Fenyang); PY1 (Pingyao); JX1 (Jiexiu); XY1 (Xiaoyi). The analyzed results will be demonstrated in

this sequence. The data processed in the analyses are listed in Appendix II: Data analyzed in MDS (see
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Page 99).

Figure 23 demonstrates the result of FY1 (Fenyang, urban, elder).
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Figure 23: MDS results of FY1 (T1~T4)

In Figure 23 and the following MDS result figures, T1/T2/T3/T4 tokens are highlighted in
red/blue/yellow/green color respectively. We compared the dispersion of the tokens in Figure 23 with
the original data of FY1 and found that the first dimension seemed to correlate with the average FO
value while the second might be paired with the onset. Except for T1 and T3 which are regarded as
two categories that are being merged, tonal categories appear to be well distinguished within this tonal
space whose boundaries were defined primarily by average FO and secondarily by onset. After the

identification of relevant perceptual dimensions, it is in turn worth noting that the two dimensions
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are matched with different scaling ranges in the figure, with the first dimension (=average F0) being
up to around 140 while the second dimension (=onset) being less than 50. First dimensions are always
assigned a larger scaling range. The scaling ranges reflect the size of this tonal space. If a dimension is
assigned a larger scaling range, it means that in this dimension tokens are more dispersed. That is, they
are better distinguished by this dimension. Thus, increasing index indicates increasing contribution to

the tonal perception. In the case of FY1, it seems that average FO contributes more than onset.
FY1 (Fenyang, urban, elder): average FO (scaling range: around 140) > onset (scaling range: around 50).

Figure 24 demonstrates the result of FY2 (Fenyang, urban, younger).
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Figure 24: MDS results of FY2 (T1~T4)
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Although the dispersion of the tokens in Figure 24 shows a slight difference from that
of Figure 24, we could still observe the same pattern of correlation between the first, second
dimension, and average FO, onset respectively. In the case of FY2, it is also average FO that
contributes more to the tonal perception because the tokens are dispersed in a larger range by

this dimension.

FY2 (Fenyang, urban, younger): average FO (scaling range: around 100) > onset (scaling range: around 25).

Figure 25 demonstrates the result of FY3 (Fenyang, Yanwu).
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Figure 25: MDS results of FY3 (T1~T4)

The two relevant perceptual dimensions in the phonology of FY3 are identical to that of FY1
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and FY2. Additionally, it seems that onset is likely to be assigned more functional load to distinguish
tonal categories than in the other two Fenyang Jin cases. More specifically, by the dimension of onset,
the phonology of FY3 maximizes the contrastiveness of T3 and separates it away from other tonal

categories according to its higher onset.

FY3 (Fenyang, Yanwu): average FO (scaling range: >200) > onset (scaling range: >60).

Figure 26 demonstrates the result of PY1 (Pingyao).
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Figure 26: MDS results of PY1 (T1~T4)

The result of PY1 shows an opposite pattern in which the first dimension correlates with the

onset while the secondary one correlates with the average FO. That is, tonal categories in the
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phonology of PY1 are primarily distinguished by their onsets while the average FO functions as an

assistant tool.

PY1 (Pingyao): onset (scaling range: >200) > average FO (scaling range: around 150).

Figure 27 demonstrates the result of JX1 (Jiexiu).
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Figure 27: MDS results of JX1 (T1~T4)

The result of JX1 is in accord with that of PY1 in that the first dimension is paired with the

onset and the second dimension with the average F0.

JX1 (Jiexiu): onset (scaling range: around 200) > average FO (scaling range: around 200).
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Figure 28 demonstrates the result of XY1 (Xiaoyi).
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Figure 28: MDS results of XY1 (T1~T4)

The result of XY1 shows a pattern similar to that of the three Fenyang Jin consultants, as the

first dimension correlates with the average F0 and the second dimension is paired with the onset.
XY1 (Xiaoyi): average FO (scaling range: >250) > onset (scaling range: around 80).

4.3 Interpretation of the MDS results

According to the MDS results we calculated, among the four Jin varieties, some common ground and

differentiation in the tonal perception could be summarized. The common ground is that all of the
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four Jin varieties employ the same two perceptual dimensions to maintain the tonal contrast: average
F0 and onset. The differentiation, on the other hand, is stemmed from the two different patterns of
relevance of the two perceptual dimensions.

Employing the same perceptual dimensions is totally predictable since the general contour type
and the pitch value of each tonal category are similar among the four Jin varieties. Given the fact that
the tonal categories are generally similar, the differentiation should be a local sound change. But it is
still a crucial clue by which we could track the possible specific tonal evolution that triggered the
internal splits in this group. According to the analysis data, the four Jin varieties could be generally
divided into two groups. The first group contains Fenyang and Xiaoyi Jin, featured by the primacy of
average FO to distinguish tonal categories. On the other hand, Pingyao and Jiexiu Jin form another
group that primarily employs onset as the perceptual dimension to contrast tonal categories.

Turning to the dispersion of the tokens, which was visualized by the MDS analysis, we found
that for all of the six tested consultants, the tonal perception system seems to work in the following

ways.

The tonal space is first primarily divided into two parts by the first dimension: the upper half and the lower half.
There must be a certain tonal category that is dispersed in the upper half of the tonal space by the first dimension, and
the remaining three tonal categories are all dispersed in the lower half. That is, the one in the upper half is the most
contrastive tonal category. In Fenyang and Xiaoyi Jin, this tonal category is T4 while in Pingyao and Jiexiu Jin it is T3.

The remaining three, on the other hand, are distinguished by the second dimension.

Based on this guideline and the analyzed results, the two groups could be summarized as follows.

Group The most contrastive tonal category Relevance of perceptual dimensions
Fenyang, Xiaoyi (171, ) T4 (Qn) Average FO > Onset
Pingyao, Jiexiu (73, MR) T3  (Shang) Onset > Average FO

Table 47: Different patterns of the two perceptual dimensions to the tonal contrast

Since T1 and T2 were never the most contrastive tonal category that is firstly distinguished by
the first dimension, changes occurring in these two tonal categories are likely to pose no influence on
this differentiation between the groups. Thus, we should turn to T3 and T4 to seek for an answer.
Comparing T3 and T4 across the four Jin varieties in question, we found that T3 shows nearly no
notable differentiation since it is usually a dipping-like tone or a high-falling tone, both starting from

a high onset and heading for the lowest boundary of the speaker’s FO range. But as for T4, we found
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that in Fenyang/Xiaoyi group, it is a high-level/rising tone while in Pingyao/Jiexiu group, it is a
mid-rising tone which is much lower in relative average FO than that in the former group. Therefore,
we attribute the differentiation between the two groups to the changes in T4. Specifically, a lowered
T4 will lose its contrastiveness in average F0, and after the lowering of T4, T3, as a dipping or falling
tone, becomes the most contrastive one by its highest onset. Obviously, all consultants of Pingyao
and Jiexiu Jin reflect this pattern. Thus, Pingyao and Jiexiu Jin may have a closer relationship. On the
other hand, in consideration of the considerable difference in general contour type, we are not sure
about whether Fenyang and Xiaoyi Jin have a closer relationship as Pingyao and Jiexiu Jin do. This
issue will be discussed in detail in the succeeding Chapter 5.

To summarize, we are informed by the MDS analysis results of the following two crucial clues.

(1) Tonal perception of the four Jin varieties is controlled mainly by two factors: average FO and onset. Thus, these
two perceptual dimensions are likely to be relevant to the tonal evolution of these four Jin varieties.
(2) Changes in T4 may be the essential reason that has triggered the splits in the common parental stage of these

four Jin varieties.

In the next Chapter 5, we will carry out a series of reconstructions of the tonal evolution history

shared by the four Jin varieties spoken in the former Fenzhou Prefecture.
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Chapter 5 Tonal Evolution History of the Four Jin Varieties

This chapter is comprised of four sections. Section 5.1 introduces the evolutionary comparative
method on which we rely to reconstruct the tonal evolution history of the four Jin varieties spoken in
the region of the former Fenzhou Prefecture. Section 5.2 demonstrates the tonotypes we match with
T1~T6 of each consultant. In Section 5.3, we discuss how the tonal evolution history is reconstructed.
In the final Section 5.4, we demonstrate a tree diagram describing the tonal evolution history we

reconstruct.

5.1 Evolutionary comparative method

In order to reconstruct the tonal evolution history of the four Jin varieties spoken in the region of the
former Fenzhou Prefecture, we adopt the methodology termed ‘evolutionary comparative method’
(hereafter ECM). ECM was first formally proposed by Zhu Xiaonong (2018). This methodology
could provide us with an effective tool for the studies of evolutionary phonology which takes
phonological typology as its empirical base.

According to Zhu Xiaonong (2018), ECM consists of two specific comparison methods: (1)
comparison of internal variation; (2) comparison of external patterns. Internal comparisons refer to
studies using the method that observes synchronic variations and in turn explores the potential sound
change. External comparisons intend to identify the temporal sequence of sound changes across
linguistic varieties within a certain region with an aim to reconstruct the phonological history of this
region. In this research, we will employ both the internal and external comparison method.

As mentioned above, evolutionary phonological studies rely on phonological typology. Based on
the large amount of acoustic data that were accumulated in several times of fieldwork, Zhu Xiaonong
(2014, 2018) established a ‘universal tonotype inventory’ which contains dozens of generalized
tonotypes and is expected to be sufficient to cover all kinds of contrastive tonotypes in tonal
languages. In this inventory, a tone could be assigned a proper position according to three parameters:
general type (contour and height), register, and length. Among the three parameters, the general type
functions as the most important one, and any tone could be divided into five kinds of general types.
Four of them are featured as [+contour, —height]: ‘falling’, ‘rising’, ‘level’, and ‘dipping’. The
remaining one is low’ which is featured as ([-contour, +height]). Any tonotype is named after its

specific contour or pitch height (usually preposed modifier plus the general type). Relevant tonotypes
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of our fieldwork data are all included in this inventory.

The following Table 48 exhibits the universal tonotype inventory proposed by Zhu Xiaonong

(2014, 2018). Hereafter, all tone value transcriptions are based on a multi-register and four-point

(MRFP) scale unless particularly stated. Since no contrastive registers are activated in the four Jin

varieties, only the tone value transcriptions of normal registers are listed. The tonotypes that are

involved in the discussions of this thesis are given in bold.

Length Possible variety
General type Tonotype
Long tone (normal) Short tone (normal) (long, normal)
level-low 2~ {22}
Low? rising-low JTEGH {23}
] falling-low {5 {32}
dipping-low [M{EFH {323}
high-level =755 {55} s} (45, 554, 54]
Level
mid-level FHZFE {44} {4} [43, 443]
YL
low-level (&2 {33} {3} [32,332]
slight-rising $(7-3/ {45} {45}
high-rising /=734 {3s} {35} [25]
Rising
mid-slight-rising FHAHF-5H] {34}
FHHLEH
mid-rising 75 {24} {24} [243]
right-convex-rising #1774 {354} [353, 243]
high-slight-falling {3 {54} [43]
high-falling =3 {53} {52} [52]

Falling mid-slight-falling SR {43}

FEHEER mid-falling 3 {42} {42} [43]
high-convex-falling /=y EEEFH {552} [553, 452]
mid-convex-falling H %3 {342} [442, 332]

Dipping central-dipping S:[W]3H {323} [303, 223, 324]

* Among the low type, {22}, {23}, and {32} are originally referred to as ‘B {I7Ffi]” (the lowest level tone), ‘F{EFF5f” (the
lowest rising tone), and ‘Bz K[’ (the lowest falling tone) by Zhu Xiaonong (2014). For convenience, we rename them
‘level-low” (A- &G ), ‘rising-low’ (F{& ), and so forth. In this way, their primary distinctive feature ‘low’ could be

highlighted.
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ML left-dipping RiHIGH {324} [325]
right-dipping 7% V15 {523} [423]
falling-level [Z75 3 {422} [544, 533, 522]
double-inflecting T {4242} [5232, 3242]

Table 48: Universal tonotype inventory (Modified based on Zhu Xiaonong, 2014, 2018*)

It should be noted that in this universal tonotype inventory shown by Table 48, any tone value
transcription enclosed in the braces ‘{}” refers to a categorized representation, and it may correspond
to more than one specific variety in surface representation. A tonotype should be defined by its
acoustic and perceptual features (Zhu Xiaonong, 2018). Zhu did not categorize a ‘convex contour’
that is parallel to the dipping type, and classified this type of tonotypes into falling or rising types
according to their primary perceptual features. Zhu Xiaonong (2014) argues that convex-like tones
are likely to be a transitional stage between falling and rising tones, and the perceptual targets of this
type of tones are usually assigned to the falling or rising parts. The tonotypes listed in above Table
47 were generalized by Zhu based on some previous studies on specific general types™. Note that for
any low tonotype, it is primarily featured by the pitch height feature ‘low’. Specific shapes (such as the

preposed modifier ‘falling’, ‘level’, and so forth) are no more than a secondary feature since within

» The following modifications are made:

(1) The low tonotypes of {23}, {32}, and {323} are separately listed under the category of low type. In Zhu’s original
version, they are treated as varieties of {22}.

(2) A tonotype of ‘falling-level’ contour is added under the category of dipping type. This kind of intermediate
tonotype is absent from Zhu’s original version, but it has ever been mentioned by Zhu Xiaonong (2014, 2018)
for the discussion on Jiangyin (VL&) Wu (5455).

(3) Three short rising tonotypes of {45}, {35}, and {24} are added. In Zhu’s original version, short tones are only
comprised of falling tones of {52}, {42}, and level tones of {5}, {4}, {3}. It is understandable that dipping types
may be missing in short tones due to their complex contour. However, rising types are probably immune from
this limitation in that the short falling tonotypes have been confirmed. Besides, a short rising tone of {35}
(falsetto, arranged in a high register) was actually identified by Wang Caiyu & Zhu Xiaonong (2015) for the
discussions on a variety of Jianli (‘5 /]) Gan (#555).

(4) {323} appears twice in our modified version, once as a dipping-low tone while once as a central-dipping tone. The
same issue also exists in Zhu’s original version, since he listed [323] as a possible variety of purely low tone {323}
while the central-dipping tone was simultaneously transcribed as {323}. However, no explanation has been
offered by Zhu. In our opinion, the dipping-low {323} and the central-dipping {323} are essentially different,
but they have to be assigned the same transcription due to the insufficiency of the four-point scale. If based on a
five-point scale, the dipping-low should be transcribed as {212}, and the central-dipping should be {323~313}.
For convenience, we still employ the multi-register and four-point (MRFP) scale since the ambiguity of {323}
does not affect the following discussions.

% Detailed information of these works are as follows.

Level type: Zhu Xiaonong (2012a), Zhu Xiaonong, Shi Defu, et al. (2012);

Rising type: Mai Yun (2014), Wang Caiyu & Zhu Xiaonong (2015);

Dipping type: Zhu Xiaonong, Zhang Ting, et al. (2012);

Low and falling type: Zhu Xiaonong (2012b), Lam Man Fong, et al. (2013), Shen Ruiqing, et al. (2017).
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such a limited range of pitch height, the contrastiveness between these specific shapes has been largely

weakened, and in turn, undergone anti-categorization.

5.2 Tonotype of each tonal category

In Chapter 3, we transcribed the pitch value of each tonal category in the four Jin varieties based on
our first-hand acoustic data collected in the fieldwork. In the last section, we introduced the universal
tonotype inventory, and now we turn to match these categorized tonotypes with the tone value we
have transcribed.

In the following discussions, we divide the six tonal categories into two groups: a group of the
long tones (T1~T3) and a group of the short tones (T4~T6). Traditionally, T4 (Qx Z5%¥) would
never be grouped with TS (Yin-Ru [ A\) and T6 (Yang-Ru [ A\) because any morpheme in a Sinitic
language that carries a Qu tone never ends in a coda which is a reflex of any of the MC stop coda /*-p/,
/*-t/, or /*-k/, and its duration is usually longer than that of R« tones. However, all T4 tokens we
recorded in the fieldwork were realized in a shorter duration than TS/T6, and they were frequently
accompanied by a glottal stop coda [-?]. Since the tonotype of T4 seems not easy to be confused with
that of other tonal categories, the [-?] here is likely not to be a categorized phonemic unit which has
been encoded in the underlying representations of these syllables bearing a T4 tone. Nevertheless,
since we have mentioned in Subsection 3.4.2 that in some certain Jin varieties the short duration of
T4 could serve for phonological contrast, we determine to identify T4 as a short tone.

In addition to T4 (Qu), we also separate T1 (Y7n-Ping [27F) and T2 (Yang-Ping [57F*) as two
distinct tonal categories. As far as we know, all previous studies in which Pingyao, Jiexiu, or Xiaoyi Jin
was involved followed the traditional view that Bingzhou Jin varieties do not distinguish T1 and T2.
In this research, in order to reconstruct the tonal history of the pre-T1-T2 merger time, separating
these two tonal categories is required.

The following Table 49 demonstrates the tonotypes we have matched with the three long tones:

T1, T2,and T3.
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Tone value transcription | Tonotype
Variety | Consultant
T1(Yin-Ping [Z7%) T2 (Yang-Ping [57) T3 (Shang 7)
{323} {42} {423}
FY1
Fenyang A central-dipping YT mid-falling 1[G right-dipping & M1
(Urban 3%1&) {533} {52} {423}
FY2
falling-level F2F5 high-falling /EF%aH right-dipping & M3
{423 {42} {52}
(Yanwu JEHR) FY3
mid-falling 13 mid-falling 1[G high-falling /=53
{224 {221} {523}
PY1
level-low MK level-low ZFEFH right-dipping & M1
Pingyao P
{221 {22my {522}
PY2
level-low 2R level-low K34 falling-level F2F5H
{231 {23} {523}
7X1
rising-low FHEGH rising-low FHKFH right-dipping & M1
Jiexiu /MK
{24% {24} {523}
X2
mid-rising HFFHFE mid-rising T+ right-dipping & M1
{43} {44} {544}
XY1
mid-level FH7FE mid-level HHZE falling-level F2F5
Xiaoyi Ea s
{4243 {42} {52}
XY2
mid-falling 1[G mid-falling 1[G high-falling /=53

Table 49: Tonotype of the long tones

Table 50 demonstrates the tonotypes of short tones: T4, TS, and T6. As we mentioned in
Subsection 3.4.3, in this thesis T'5 and T6 are not treated as distinctive tonal categories with T2 and
T3 respectively. Therefore, they are assigned the identical tonotypes with corresponding T2 and T3

despite subtle differences in the tone value transcriptions.
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Tone value transcription | Tonotype
Variety | Consultant
T4 (Qu %) TS (Yin-Ru [& ) T6 (Yang-Ru [55\)
{5} {434 {42%
FY1
Fenyang A high-level =75 (T2: mid-falling H1[3H) (T3: right-dipping #Z[H1EM)
(Urban 3X1&) {s} {53} {423}
FY2
high-level /575 (T2: high-falling /=F%3H) (T3: right-dipping 7% [M15H)
{s} {43} {50}
(Yanwu JEHR) FY3
high-level =75 (T2: mid-falling H13H) (T3: high-falling /=[%3H)
{24} {2} {522}
PY1
mid-rising FHFE (T2: level-low ZMEFH) (T3: right-dipping #Z[H1EM)
Pingyao P
{24} {2} {522}
PY2
mid-rising HF-F (T2: level-low ZMEKFH) (T3: falling-level [#:~34)
{24} {23} {423}
X1
mid-rising FHFE (T2: rising-low X&) (T3: right-dipping #Z[H1EM)
Jiexiu /MK
{35} {23} {423}
JX2
high-rising =717 (T2: mid-rising 1) (T3: right-dipping £ [M15H)
{45} {3} {544}
XY1
slight-rising {3 (T2: mid-level H17~3H) (T3: falling-level [E73H)
Xiaoyi B
{4} {42} {52}
XY2
mid-level FRZR3 (T2: mid-falling H1[3H) (T3: high-falling /=[%&3H)

Table 50: Tonotypes of short tones

5.3 Reconstruction of the tonal evolution history

It is assumed that the evolution of a tonal category could be triggered in two different kinds of
contexts. One is the case we refer to as ‘natural evolution’ in which the tonal category evolves along
the chain that could be empirically generalized (later to be introduced in Subsection 5.3.1). Another
one is the case in which changes in a tonal category are triggered by external factors such as mergers or
contact. With regard to the four Jin varieties in question, T1 (Y7z-Ping) is a variable that tends to be
merged into T2 (Yang-Ping) or T3 (Shang), with the former pattern being represented by Bingzhou

cluster and the latter pattern by Wutai cluster (Shen Ming, 1999). Accordingly, it is reasonable to
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hypothesize that the evolution of both T2 and T3 should be natural patterns, while that of T1 should
be largely influenced by T2 or T3. Thus, the contour of T1 is expected to evolve along the way that it
becomes increasingly more similar to that of T2 or T3, until the time when it is completely merged.
The reconstruction of the tonal evolution history will be based on the assumption we have discussed
in the preceding chapters that the T1-T2 merger is a near merger rather than a complete merger in

Pingyao, Jiexiu, Xiaoyi, and Yanwu Fenyang Jin.
5.3.1 Generalized tonal evolution rules

In order to track the potential paths of tonal evolution, Zhu Xiaonong (2018) also generalized four
chain-like tonal evolution chains based on relevant previous studies on the tonal evolution of several
representative tonal languages. Besides the four chains, Zhu also proposed a ‘low tone transformation
channel’” which indicates that a low tone could be transformed freely as long as its essential feature

‘low’ remains unaltered. The four generalized evolution chains are as follows.

(1) Rule 1: Clockwise evolution chain;
(2) Rule 2: Anti-clockwise evolution chain;
(3) Rule 3: Level tone lowering chain;

(4) Rule 4: Mid-level tone radiation chain.
These chains are demonstrated in the following Figure 29 (on the next page).

In Figure 29, the bottommost box represents the low tone transformation channel. This channel is
assumed to contain all tonotypes primarily featured by ‘low’. Recall that low tones are featured by
[—contour, +height], and thus, any tonotype in this channel is assumed to be free to be converted
into another low tonotype since its primary feature remains unaltered. On the other hand, the low
tone transformation channel also functions as a terminal in this system since the (anti-)clockwise
chains and the level tone lowering chain can flow into it. In Figure 29, we could see that either the
clockwise chain (highlighted in red), the anti-clockwise chain (in blue), or the level tone lowering
chain (in yellow) has one arrow which points to the bottommost box representing the low tone
transformation channel. For any non-low tone that evolves into a low tone, its original contour
features would undergo a process of anti-categorization, and its identification would be substituted
by its lowered pitch value. However, the original contour types may also be preserved as a secondary

feature. For instance, a level-low tone might have been a low-level tone in the last stage, and in similar

70 I 1 ©



high-level
{55}

//"

high-slight-falling

3

slight-rising

{54}
A
_—
/
high-falling
{53}
mid-slight-falling mid-level
{43} {44}
\\
mid-falling
{42}
\
low-level
{33}

\\,

high-rising
{35}

[/

mid-slight-falling
{34}

//

mid-rising
{24}

//

central-dipping
{323} ([223, 324])

/

falling / level / rising / dipping low

{32} / {22} / {23} / {323}

Low tone transformation channel

Figure 29: Tonal evolution chains (Zhu Xiaonong, 2018)

(continued from Page 70) way, a falling-low tone might be derived from a mid-falling tone. Once a

non-low tone becomes a low tone, it is free to be transformed into the other low tonotypes within the

low tone transformation channel.

5.3.2 Reconstructions

In this subsection, we will demonstrate detailed reconstructions by tonal category. Discussions in this

subsection follow the sequence of T2—>T3—>T1—>T4—>T5/Té6.

Before the reconstructions, we introduce two principles that will guide our following works. The first

principle is that since we recruited consultants of different generations in the fieldwork, materials of a

certain Jin variety should be strictly arranged in a generational order. In cross-variety comparisons, it

is the materials from the elder generations that should be prioritized. In principle, materials of the

71

___;rx_-! _k:JI_ .I_.” 2



younger generations should be derived from that of the elder generations. The second principle is that
geographical adjacency should be prioritized. Specifically, any reconstruction which arrives at a result

grouping two nonadjacent varieties (e.g. Pingyao/Xiaoyi or Fenyang/Jiexiu) is disfavored.

5.3.2.1 Reconstruction of T2 (Yang-Ping [5)
We start from T2, because T2 is regarded as a case of natural evolution and it exhibits more
varied differentiation than T3. We repeat the tonotypes we have matched with the tone value we

transcribed in the following Table 51.

T2 (Yang-Ping [57F)
Variety Consultant General type Tonotype Transcription
XY1 level ZRHEER mid-level FAZRE {44}
Xiaoyi B
XY2 {42}
mid-falling HH[EEEH
Fenyang 77315 FY1 {42}
falling [FEHEER
(Urban 31&) FY2 high-falling /=[5 {52}
(Yanwu JEHE) FY3 mid-falling HH[EEEH {42}
PY1 {22}
Pingyao i level-low ZMEER
PY2 low {53 {22}
JX1 rising-low FHK&H {23}
Jiexiu /7K
X2 rising FH-HEFH mid-rising 75 {24}

Table 51: Tonotypes of T2 (Yang-Ping [57)

From Table 51, we could intuitively see that in Fenyang and Pingyao Jin, it seems no internal
variation of T2 in terms of the general contour types among respective consultants. Therefore, we
could reconstruct a falling tone of the early stage for Fenyang Jin, and a low tone for Pingyao Jin
respectively.

As for Jiexiu Jin, we could see that the elder consultant JX1 uttered T2 with a low tone (a rising
type) as the adjacent Pingyao Jin while the younger JX2 uttered it with a mid-rising tone. According
to the anti-clockwise chain and relative generations of these two consultants, the mid-rising T2 (JX2)
may have been derived from a rising-low tone (JX1). Thus, we reconstruct a low tone for the early
stage of Jiexiu Jin. Furthermore, since Pingyao and Jiexiu are geographically adjacent to each other, we
could further assume a common earlier stage only shared by Pingyao and Jiexiu Jin, in which T2 was a

low tone. According to our consultants, they all agreed that among all Jin varieties, Pingyao and Jiexiu
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Jin have the highest mutual intelligibility. The native speaker's language intuition could also support
our reconstruction.

In the cases of Xiaoyi Jin, T2 uttered by XY1 (the elder generation) is identified as a mid-level
tone while that by XY2 (the younger generation) is a mid-falling tone. From Figure 27 above, only the
mid-level tone radiation could link these two tonotypes directly. Taking the relative generations into
consideration, we reconstruct a mid-level T2 for the early stage of Xiaoyi Jin.

So far, we have reconstructed respective general contour types in the early stage of each Jin
variety in question, and these reconstructions are based on internal comparisons. Considering the
similarity and geographical adjacency between Pingyao and Jiexiu Jin, we have further reconstructed a
potential common earlier stage shared exclusively by these two Jin varieties This is based on an
external comparison. Grouping Pingyao and Jiexiu Jin together also reflects the MDS analysis results
that have been discussed in preceding Chapter 4. The internal evolution of each Jin variety could be

simply summarized as follows.

(Early Fenyang) *unspecified falling T2 > (FY1, FY3) mid-falling T2 > (FY2) high-falling T2;
(Early Pingyao-Jiexiu) *unspecified low T2 >

(Pingyao) (PY1, PY2) level-low T2, or

(Jiexiu) (JX1) rising-low T2 > (JX2) mid-rising T2;

(Early Xiaoyi) *mid-level T2 > (XY1) mid-level T2 > (XY2) mid-falling T2.

If we further reconstruct a T2 of the common earlier stage shared by all of the four Jin varieties,
this T2 is most likely to be a mid-level tone since only this tonotype could directly derive a falling tone
through the radiation path (Fenyang) and a low tone through level tone lowering path
(Pingyao-Jiexiu). In Fenyang Jin, the mid-falling T2 could be further raised and in turn, become a
high-falling tone as the younger FY2 utters. In Pingyao-Jiexiu, T2 might have been a level-low tone.
In Pingyao Jin, this tonotype is preserved while in Jiexiu Jin, it might have been converted into a
rising-low tone as JX1 utters, and in a later time been further raised to a mid-rising tone as JX2 utters.
Finally, Xiaoyi Jin is the most conservative pattern as the mid-level T2 has been preserved until the
generation of consultant XY1. In the younger generation represented by XY2, it has been radiated to
a mid-falling type as in Fenyang Jin. Although Xiaoyi and Fenyang are geographically linked, XY2 is
of a different generation from FY1 or FY2. Therefore, we do not group Fenyang and Xiaoyi Jin and
tend to separate them in an early stage.

Besides, we rule out the possibility that the low-level T2 in Pingyao-Jiexiu Jin was derived from a
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falling tone as in Fenyang Jin. In other words, Pingyao-Jiexiu Jin should not be a further split group
from Fenyang. This assumption is unexplainable for whether the evolution chain between Xiaoyi and
Jiexiu was blocked. Also, if it is the case, we have to reconstruct one more intermediate stage of a
falling-low T2 between Fenyang and Pingyao-Jiexiu Jin, which is not supported by any existing
examples in this region.

One way that could verify our reconstructions is to observe whether the tonotypes of the same
tonal category in the adjacent Jin varieties outside the region of these four county-level divisions could
be well incorporated in the evolution chains that have been reconstructed. In the south, this region

borders a county called Lingshi (#&

#7). Lingshi Jin is also identified as a Bingzhou Jin variety, but it
preserves two contrastive Ping tones probably due to the great distance from Taiyuan. T2 of Lingshi
Jin is transcribed as {44} on a five-point scale (Wang Qiong, 2012), which is a mid-level tone, and
comparable with T2 of Xiaoyi Jin. On the north side, this region borders Wenshui and Qixian. As we
demonstrated in Section 3.4, T2 in these two Jin varieties are both falling tone, comparable with

Fenyang Jin. Since both in the south and north, the adjacent Jin varieties are compatible to our

reconstructions, the validity could be proved.

5.3.2.2  Reconstruction of T3 (Shang %)

T3 is another tonal category that is assumed to reflect a natural pattern of tonal evolution. In most
cases of our consultants, the tonotype of T3 appears to be a right-dipping tone. Dipping tones have a
series of unique tonal evolution chains which are not unfolded in Figure 29 above. Zhu Xiaonong
(2014) discussed dipping tones detailedly and generalized a network of tonal evolution in which
dipping tones are involved. We simplified Zhu’s network into the following Figure 30 in which the

chains relevant to our fieldwork data are highlighted in dark black.

right-dipping
{523} ([423)])

falling-level

falling tones <+ (422} ([544, 533,522])

Figure 30: Dipping tone evolution network (Zhu Xiaonong, 2014)

We repeat the tonotypes we have matched with T3 using the following Table 52.
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T3 (Shang 7)

Variety Consultant General type Tonotype Transcription
Fenyang 17315 FY1 {423}
dipping MHLGH right-dipping 1%V
(Urban &) FY2 {423}
(Yanwu JHE) FY3 falling [EHEF high-falling /=% {52}
PY1 right-dipping 1% W15 {523}
Pingyao 7 SE
PY2 falling-level [#:4~5H] {522}
JX1 dipping [MHEEH {523}
Jiexiu MK right-dipping & [H[F
X2 {523}
XY1 falling-level [#:4~5H] {544}
Xiaoyi =
XY2 falling [FE 8L high-falling =5 {52}

Table 52: Tonotypes of T3 (Shang /)

The evolution of T3 seems much simpler than that of T2 since there are five of the nine
consultants uttering T3 with a right-dipping tone. Especially, among the consultants of Fenyang,
Pingyao, and Jiexiu Jin, those of the elder generation utter right-dipping T3. Besides the right-dipping
tone, another two relevant tonotypes are falling-level tone and high-falling tone. According to the
dipping tone evolution network exhibited by Figure 30, there is a possible path that could link up
these three tonotypes. That is the one starting from a right-dipping tone and finally evolving into a
talling tone, via an intermediate stage of a falling-level tone. This path has been confirmed in Jiangyin
(VL&) Wu (5258) (Zhu Xiaonong, 2014, 2018). Therefore, we hereby select a right-dipping tone as
the common earlier T3 of the four Jin varieties.

We could further resort to the comparisons with the neighboring Jin varieties outside this region.
The scope should be limited to the Taiyuan basin ( K i 7 #f), where Bingzhou Jin varieties are
spoken. According to the data recorded by Wei Yang & Zhu Xiaonong (2020)*, five Jin varieties in
this area have a falling T3. These varieties include Taiyuan (i), Yuci (fig X), Qingxu (Ji51R),
Jiaocheng (%24 ), and Wenshui (37K ). These five administrative divisions are geographically linked
with each other, together forming a region that is bordered by Fenhe river (7577) on the northwest

side of the Taiyuan basin®. On the other hand, the remaining Jin varieties on the southeastern side of

» Wei Yang & Zhu Xiaonong (2020) is a study on Bingzhou cluster, and thus they did not include Fenyang Jin in their
work. In this section, any reference to the tone value of Fenyang Jin is based on our fieldwork data.

% The Fenhe river flows through the downtown Taiyuan. Additionally, Yuci is also a city located on the east of the Fenhe
river, but its urban area has been integrated into the metropolitan area of Taiyuan.

75 . H *: 1_'_” 'cf;]r =



the Taiyuan basin include Qixian (jilS##%), Pingyao (4*i%), Jiexiu (/1K), and Xiaoyi (Z£%). They all
have a right-dipping T3. In consideration of the advancement in economy and culture of Taiyuan,
the geographic distribution of these two kinds of T3 could be interpreted as a differentiation between
a progressive pattern (on the northwestern side) and a conservative pattern (southeastern side). In the
former pattern, T3 had ever been a dipping tone but it evolved into a falling tone in a certain period
as the rising half of the contour had been deleted. On the other hand, in the later pattern, the dipping
T3 is preserved. Upon this assumption, reconstructing a right-dipping T3 for the four Jin varieties in
question becomes more reasonable. On the other hand, similar tonal evolution from a dipping tone
to a falling tone could also occur in this region, nevertheless probably at a slower pace. Two
consultants we recruited utter T3 with a falling-level tone (PY2, XY1). As our reconstruction above
predicts, the falling-level T3 may be an intermediate form via which the right-dipping T3 further
evolved into a falling tone. Empirically, the difference between a right-dipping tone and a falling-level
tone within a similar pitch range is hard to be aurally captured. Within a right-dipping tone, the latter
rising half of the contour sounds much weaker than the former falling half either in terms of pitch
value or duration. Hence, the latter half probably carries less functional load in the tonal perception.
During the fieldwork, we found that in some cases a falling-level tone could occur as a free variation
of a right-dipping tone. Once the later half has been completely deleted, the falling-level tone evolves
into a falling tone. XY1 and XY2 may be ideal examples demonstrating this procedure, as the elder
consultant uttered T3 with a falling-level tone while the younger uttered with a falling tone. We
cannot tell whether the falling-level T3 (PY2, XY1) or the falling T3 (FY3, XY2) was derived as the
result of natural evolution, or primarily due to the influence of Taiyuan Jin. But this does not affect

the validity of our reconstruction.

5.3.2.3 Reconstruction of T1 (Yin-Ping [Z)

As we mentioned several times in preceding sections, T1 is a variable in the tonal inventory as
it has been basically merged into T2 (Yang-Ping) or T3 (Shang), or is exactly in the process of
relevant mergers. The T1-T2 merger is the type represented by Bingzhou cluster, while the
other type, the T1-T3 merger, is represented by Wutai cluster and Liiliang cluster. It has been
mentioned hereinabove that to what extent that T1 and T2 have merged may vary among
Bingzhou Jin varieties. According to our fieldwork, we confirmed that the T1-T2 merger in
some Bingzhou Jin varieties should be identified as a near merger rather than a complete

merger because a repeatable subtle difference between these two tonal categories was
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measured. Pingyao, Jiexiu, and Xiaoyi Jin are all the cases of the near merger. On the other
hand, T1 and T3 have been merged at least in citation form in most Wutai Jin varieties, while
in Liliang Jin varieties they are still contrastive tonal categories but T1 has been markedly
assimilated to T3.

According to which tonal category T1 is merged into, we divide the consultants into three
groups. Two consultants of Fenyang Jin, FY1 and FY2, are listed separately as two independent
groups, and the remaining seven consultants otherwise form a large group. FY1 is a typical type of
Liliang cluster as T1 has been markedly assimilated to T3, despite the fact that these two tonal
categories are still contrastive. The third group comprised of all consultants except FY1 and FY2
represents the type of Bingzhou cluster, as their T1 has been basically merged into T2. As for FY2, we
assume that he probably represents a multi-layer type. That is, this type originally has a Liiliang
bottom layer, while this bottom layer is being covered by an external layer from Bingzhou cluster
(probably mainly from the accent of provincial capital Taiyuan). The external layer stopped the
original T1-T3 merger set by the bottom Liiliang layer, and in turn, initiated the assimilation of T1
into T2.

With respect to the reconstruction of T1, we have to consider two factors in advance. First, since
there is no exception among the nine consultants that T1 is slightly lower in pitch than T2 and T3,
the merger must occur in the way that T1 was pulled upwards from below to fit the contour of T2 or
T3. Second, any merger between two originally contrastive tonal categories must be triggered by
enough similarity both in terms of contour and pitch value. Therefore, the two factors require that a
reconstructed T1 must be lower in pitch than the reconstructed T2 and T3, and have a sufficiently
similar contour that could be transformed into T2 or T3 without too much effort. Given these
requirements, the most acceptable candidate of the reconstructed T1 must be an unspecified low
tone. We will then discuss in detail how a low T1 is merged into T2 or T3 in the four daughter Jin
varieties.

We start the discussion from the group only containing FY1. Since the reconstructed T3 is a
right-dipping tone, T1 in early Fenyang Jin is qualified to be triggered the merger into T3 only if itis a
dipping-low tone since its secondary feature of ‘dipping’ could satisty the requirements of similarity
to T3 in contour, and simultaneously the primary feature of ‘low’ could meet the condition of pitch
value. In addition, left-dipping is the dominated tonotype of T1 and T3 in most Jin varieties of
Fenzhou sub-cluster of Liiliang cluster, other than Fenyang Jin (see Table 52). We assume that it is

probably in an intermediate stage of a central-dipping tone that these varieties and Fenyang Jin split.
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Variety T1 (Yin-Ping [27F) T3 (Shang [-#5)

Jingle 4 {324} {213}
Xingxian BLI% {324} {213}
Lanxian J&§% {324} {213}
Linxian Ff%% {24} {312}
Fangshan J511] {214} {312}
Lishi #ft £ {213} {312}
Liulin HIAk {214} {314}
Zhongyang 15 {424} {313}
Shilou £ /& {214} {413}
Wubu €2 {213} {412}

Table 52: Five-point-based tone value of T1/T3 in varieties of Fenzhou sub-cluster (Shen Ming & Akitani Hiroyuki, 2018)

Turning to the group of the T1-T2 merger, it is probably a level-low T1 in Pingyao-Jiexiu and
Xiaoyi Jin that triggered this merger, since T2 we reconstructed above is a mid-level tone. In the
tieldwork data of XY1, T1 exhibits a subtle difference from T2 in slope, as the former is uttered with
a slight falling-like contour. We are of the opinion that this does not mean that T1 originally had a
falling contour and the falling likeness exactly reflects its bottom-layer feature that has not been
completely covered by the external layer from T2. We interpret this falling-like contour of T1 in the
way that the T1-T2 merger might have started from the assimilation of their onsets. That is, once the
phonology of XY1 begins to no longer maintain the contrastiveness between T1 and T2, the relevant
perceptual dimension by which T1 and T2 are distinguished from each other will accordingly begin
to eliminate this contrastiveness. Our MDS analysis of XY1 also supports this assumption. First and
foremost, onset is exactly the relevant dimension to the tonal contrast between T1 and T2. Second,
onset is not the primary dimension to distinguish tonal categories, and thus it is probably more likely
to be invalidated to distinguish tonal categories. Therefore, it might be due to the invalidation of
onset to distinguish T1 and T2 that the merger was triggered. The left half which contains the onset
was firstly raised to approach T2 while the remaining right half lags behind since it does not contain

the onset. In all the near merger cases of T1/T2, our fieldwork data show that T1 preserves a subtly
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lower pitch than T2. On the other hand, for the speakers, if this subtle difference in pitch has been
weakened into a range that is uncapturable for themselves, they will no longer perceive these two
tonal categories as a contrastive pair. As a result, the original evolution path of the merged tonal
category is stopped, and then it will be integrated into that of the target tonal category. Except for
XY1, all other consultants in this group could exemplify the integrated evolution of T1/T2.

Reconstructing a level-low T1 is also appropriate for Pingyao and Jiexiu Jin. Recall that we
reconstructed a level-low T2 for early Pingyao-Jiexiu Jin, while we reconstructed a mid-level T2 for
the common earlier stage of the four Jin varieties. It means that T2 should have undergone a lowering
evolution when early Pingyao-Jiexiu Jin was descended from the last stage. If it is the case, the
problem may arise as the merger seems to be a converse pattern: it is T2 that seems to have been
pulled downwards to approach T1 from above. Therefore, reconstructing an intermediate low-level
T2 for Early Pingyao-Jiexiu Jin becomes a necessary step. With the T2 being a low-level, a level-low
T1 could satisfy the requirements of triggering the merger. The merged T1-T2 was then further
lowered to a level-low. Based on this pattern, the level-low T2 was further converted into a rising-low
tone in early Jiexiu Jin, while it was preserved in early Pingyao Jin. Thus, Jiexiu Jin was split away. As
for Yanwu Fenyang Jin (FY3), its mid-falling T1 might be descended from a falling-low tone which
had been in turn derived from an unspecified low T1. It is from this unspecified low T1 that the
dipping-low T1 in Early Urban Fenyang Jin and the falling low-T1 in Early Yanwu Fenyang Jin were
split from each other.

Finally, we assume that the type represented by FY2 is derived from that of FY1. For the younger
generation in Shanxi Province, there are increasingly more people holding experience in studying or
living in the provincial capital Taiyuan, which inevitably pose some impact on their accent. Probably
influenced by this, T1 in the phonology of FY2, which should have been a right-dipping tone, was
pulled by the falling T2 away from its origin evolution path to another path heading for a falling tone.
And at present, it seems in the intermediate stage as a falling-level tone.

So far, we have reconstructed the tonotypes of three long tones T1, T2, and T3 in a common
earlier stage which we would like to refer to as Fenzhou Jin. It is from this common stage that the four

daughter Jin varieties in question were descended.

5.3.2.4 Reconstruction of T4 (Qu F5E¥)
The evolution of T4 is similar to that of T2. Tonotypes we have matched with T4 are shown in Table

54.

79 _:| i L



T4 (Qu =)

Variety Consultant General type Tonotype Transcription
XY1 rising FHHEFH slight-rising f§-7H {45}
Xiaoyi o
XY2 mid-level FPZRE {4}
Fenyang 17315 FY1 {5}
level AL
(Urban 5i§&) FY2 high-level &7~3H {s}
(Yanwu JEHEL) FY3 {5}
PY1 {24}
Pingyao 3
PY2 mid-rising 13 {24}
rising FHHEFH
JX1 {24}
Jiexiu /MK
X2 high-rising =73 {35}

Table 54: Tonotypes of T4 (Qu o)

We could see that there seems no internal variation in terms of general contour type in Fenyang,
Pingyao, and Jiexiu Jin. Hereby, we reconstruct a high-level T4 for early Fenyang Jin and a mid-rising
for early Pingyao-Jiexiu Jin. Turning to Xiaoyi Jin, the elder XY1 uttered T4 with a slight-rising tone,
which is exactly the intermediate stage between a high-level tone and lower rising tones on the
(anti-)clockwise evolution chains. XY2, the younger generation of Xiaoyi Jin, uttered a mid-level T4
which is derivable from the high-rising tone via or directly passing through an intermediate high-level
tone. Given this, we reconstruct a slight-rising T4 for the common Fenzhou Jin stage. Same as in the
evolution of T2, XY1 preserves this tonotype while in Fenyang and Pingyao-Jiexiu Jin, it evolved into
another tonotypes. By the evolution of T4, Fenyang, Pingyao-Jiexiu, and Xiaoyi could be split from
the common Fenzhou Jin. This is in accord with the MDS analysis results that the change in T4
triggered a split of Pingyao-Jiexiu.

Since the evolution of T4 among the four Jin varieties basically overlaps with that of T2, the
internal differentiation of the common Fenzhou Jin might have been initiated by the changes of

T2/T4. The tonal mergers seem to have occurred in a more recent period.
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5.3.2.5 TSand T6(Ru tones AREFH)

Our fieldwork data also show that T5 (Y7z-Ru) and T6 (Yang-Ru) are highly consistent with T2
(Yang-Ping) and T3 (Shang) respectively in terms of either contour or pitch value, which reflects the
correspondence rules generalized by Shen Ming (1999). Besides, at least in the four Jin varieties we are
discussing, the two pairs (T2/T5 and T3/T6) also perform similarly in tone sandhi (refer to specific
studies mentioned in Chapter 2 and 3).

Based on this, we tend to favor the view that regards T2/TS and T3/T6 as two merged tonal
categories. Although we measured minor differences between the two tones in each pair, we interpret
these difference as irrelevant to the contrastiveness between the two tonal categories in each pair. First,
there are minor differences in pitch value caused by the fact that there are only no more than two
kinds of nucleus that could bear a R« tone, while non-Rx tones could be born by syllables with
various nuclei?’. Due to the limited number of R tone character, we recorded much less kinds of
tokens of TS and T6 than that of T1~T4. In addition, the intrinsic acoustic properties of those
vowels which are permitted in the position of nucleus in Rz tone syllables are also potential to pose an
impact on the pitch value. Second, in cases of PY1, T3 shows a dipping tone while T6 seems to be a
falling-level contour. This difference may be due to the shorter duration of T6 which limits the full
realization of the underlying dipping contour. Thus it seemingly emerges as a truncated falling-level
tone in surface representation.

Since nearly all Jin varieties in Shanxi reflect the correspondence rules between T2 and TS as
well as T3 and T6 (Shen Ming, 1999), we believe that the tonal mergers of these two pairs of may
have been initiated in a very early period (even probably in the proto-Jin stage). In this sense, the
differences between T2 and TS, or between T3 and T6 may be purely reflections of the intrinsic
acoustic properties of respective nuclei and irrelevant to any tonal contrast. Thus, it would be
meaningless to reconstruct an ancestral form for TS5 and T6, as their natural evolution might have

been stopped for a long period.

5.4 Tone-based tree diagram

Based on the reconstructions we have proposed, we could summarize a tone-based tree diagram for
the four Jin varieties as the following Figure 28 (on Page 76) demonstrates. Tonotypes given in bold

refer to sound creation.

7 In the four Jin varieties we investigated, the nuclei which are permitted on R tone syllables are all low or mid-low vowels.
Pitch of these kinds of vowels is usually lower than higher vowels according to their intrinsic acoustic properties.
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With this tree diagram, we could summarize the tonal evolution in the four Jin varieties spoken

in the region of the former Fenzhou Prefecture as follows.

(1) Pingyao and Jiexiu Jin are more closely related, which is consistent with the local people’s intuition and our MDS
analysis results;

(2) The earliest splits were initiated from the sound creation of T2 and T4;

(3) The merger of T1 might have occurred in a recent time;

(4) Within Fenyang Jin, it is the merger of T that triggered the split between the urban accent and Yanwu accent, as
they merged T1 into different target tonal categories;

(5) The split between Pingyao and Jiexiu Jin is likely to have been triggered by the differentiation of T2;

(6) Although Xiaoyi Jin tends to be more conservative in early times, it seems to be considerably unstable in recent

period, which may be due to some social factors™.

* Xiaoyi City is an important coal industrial base in China, and it received a large number of non-local workers.
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T1: uspecified low

T2 mid-falling

T3: righe-dipping

T4 highdevel / T5=T2/T6=T3

*Fenzhou Prefecture Jin
T E R

T1:unspecified low
T2: mid-level

T3: righe-dipping

Ti: high-rising / T5=T2/ T6 = T3

T1:levellow

T2: low-level > level-low

T3: right-dipping

T4:mid-rising / T5=T2/T6 =T3

TL: level dow
T2 mid devel

T3: right dipping

T4: bigh-ising / T5=T2 /6 ='T'3

*Early Fenyang Jin (Urban)
S (L)

“Early Fenyang Jin (Yanwu)
SRR ()

*Early Pingyao Jin
LTiEs

*Early Jiexiu Jin

e NS

T1: dipping-low

'T2: mid-falling

T3: right-dipping

T4: high-level / T5=T2/T6=T3

T1: falling-low

T2: mid-falling

T3: righe-dipping

T4 high-level / TS=T2/T6 =T3

T1: level-low
T2: level-low
T3: righc-dipping

T4: mid-rising / T5=T2 / T6=T3

T1: rising-low

T2 visitg-low

T3: right-dipping

T4 mid-rising / T6=T2/T6 =T3

Pingyao Jin: PY1, PY2

a0

Jiexiu
IRER XL ]X2

T1: central-dipping

T2: mid-falling

T3: rightdipping

T4: high-leve / T5=T2/T6 = T3

T1: mid-falling

T2: mid-falling

T3: high-falling~right-dipping
T4 high-level / T5=T2/T6 = T3

T1: level-low
T2 level-low

T%: right-dipping (1) > falling-level (2)
T4 midtising / T5=12 ) T6=T3

T1: rising-low (1) > mid-rising (2)
inglow (1} > mid-rising (2)
T#: rightdipping

T4 mid-tising / T9=T2/T6 = T3

Fenyang Jin (Urban): FY2
i (M

T1: fallingdevel
T2: high-falling
T3: right-dipping
T4: high-level / T5=T2/T6=T3

TT: mid-level (1) > midfalling (2)
T2: mid-level (1) > mid-falling (2)

T3: falling-Tevel (1) > high-falling (2)
T4 high-rising (1) > mid-Tevel (2)
T5=T2/Tg=T3

Figure 31: Tone-based tree diagram of the four Jin varieties
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Chapter 6 Summary and Future Direction

6.1 Summary

This thesis is titled ‘a research on the lexical tones of the four Jin Chinese varieties’. Under this title,

we have detailedly discussed the following four issues about these Jin varieties.

(1) Chapter 2: Historical background;
(2) Chapter 3: Demonstration of the first-hand fieldwork data;
(3) Chapter 4: Multidimensional analysis of the fieldwork data;

(4) Chapter 5: Reconstruction of the tonal evolution.

In Chapter 2, we introduced a controversy over the relationship between Jin and Mandarin.
With regard to this issue, some linguists who claim a sister-to-sister relationship take the
indistinguishability between T1 (Yzn-Ping) and T2 (Yang-Ping) in Bingzhou Jin varieties as a piece of
evidence (non-split hypothesis).

Based on the fieldwork data we have introduced in Chapter 3, we do not agree with supporters
of ‘non-split hypothesis’. We measured a subtle but repeatable difference in pitch value between T1
and T2 in Pingyao, Jiexiu, Xiaoyi, and Yanwu Fenyang Jin. Although the difference to this extent is
beyond the range that is capturable by native speakers’ tonal perception, this still indicates that the
tonal merger between T1 and T2 exists in these Jin while it is still a near merger. Besides, since in the
adjacent Jin varieties spoken in Wenshui and Qixian in the north, this subtle difference was not
detected. If we take this subtle difference as the frame of reference, we could further draw an isogloss,
separated by which the northern group is featured by a complete T1-T2 merger, while the southern
group shows a near T1-T2 merger. In addition, this isogloss overlaps with the administrative
boundary of the former Taiyuan Prefecture and Fenzhou Prefecture in Ming and Qing dynasties.

In Chapter 4, we conducted a series of multidimensional scaling analyses by resorting to the
function of ‘isoMDS()” in R. The results helped us identify two dimensions relevant to the tonal
perception of the four Jin varieties. That is, average FO and onset. We further assumed that the
differentiation of the four Jin varieties may be reflected in the difference in how the two perceptual
dimensions are relevant to the tonal contrast.

In Chapter S5, we tried to reconstruct the tonal evolution for the four Jin varieties. The
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reconstructions outline an early split that was initiated from the changes in T2 and T4. The MDS
results also support our reconstructions. Compared to Fenyang and Xiaoyi Jin, Pingyao and Jiexiu Jin
seem to be more closely related. We reconstructed a direct shared parental node for these two Jin
varieties.

Finally, the original contributions of this thesis could be summarized as follows.

(1) Weidentified the fact that the T1-T2 merger in the region of the former Fenzhou Prefecture (Fenyang, Pingyao,
Jiexiu, Xiaoyi) is a near merger, and in turn drew a isogloss between this type and the complete merger type
(Wenshui, Qixian, and northward to the Taiyuan metropolitan area). This discovery could also provide direct
evidence to support that the Ping tonal category in Bingzhou Jin varieties experienced a ‘splitting-then-merging’
evolution.

(2) We identified that average FO and onset are the two relevant dimensions to the tonal perception of these Jin
varieties. Considering the similarities in general contour type of each tonal category among most Jin varieties,
this conclusion is probably also applicable to studies on other Jin varieties.

(3) We reconstructed the tonal evolution history of these Jin varieties, which could provide a reference frame for

further studies in this field.

6.2 Future direction

Previous studies have proved that tonal evolution is a valid reference frame to track the history of Jin
group. This thesis repeated this validity for a local group containing four Jin varieties which are
spoken in a prefectural administrative division. Nevertheless, historical classifications should strictly
follow the relative chronological sequence, otherwise, the validity of classification would be doubted.
In this research, we have discussed how the T1-T2 should be an invalid frame of reference to separate
Bingzhou cluster and Liiliang cluster, as Fenyang Jin could be well integrated with Pingyao, Jiexiu,
and Xiaoyi Jin in terms of tonology.

On the other hand, it has been pointed out that Bingzhou cluster and Liiliang cluster are likely
to be more closely related compared to other clusters (Shen Ming, 2006). Based on this, we further
assume a re-classification of the Jin varieties currently classified into Bingzhou cluster and Liiliang
cluster, which contains three internal units: the region of the former Taiyuan Prefecture, the region
of the former Fenzhou Prefecture, and the Liiliang mountainous areas. The T1-T2 merger firstly
occurred in the region of the former Taiyuan Prefecture, and it was later diffused into the region of

the former Fenzhou Prefecture.
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Since the region of the former Fenzhou Prefecture has been discussed in this thesis, in the
follow-up studies, we plan to extend our research to the other two regions. The reconstructions of the
tonal evolution history of these three regions could together contribute to the work of reconstructing

the phonological history of central Shanxi.
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Appendix I: Word list”

Fenyang (77315)
Nucleus T1 T2 T3 T4 Ts Té6
/pa/ B as M€ | fpa/  HE | jpa/ T | /pa¥  JU | /pa¥ K
/al
/ta/ T /ta/ PN /ta?/ # /ta?/ &
/pal  BE | pa pal R
/al /ta/ B '/ | A W o B /ta/ H
ka/ # | AKa T k&l EL | ka o EE
/pol o p"o/ 55 /po/ # /po/ s
/o/ ol B | ith/ % s/ . /to/ =t ol B!
/ko/ S /K"/ ViR /ko/ £
fpa?  IH | /pa¥
/a/ /ta?/ = /ta?/ S

/ka?/ % /ka?/ i

(S TR B N VAR S IS VAR - N S TR = S I VR i

/il i/ £ A/ K "/ il i/ o i/ |55
kil i/ A
p™/ )i p/ [ p/ i
Y It/ 1% i/ H "/ i ty/ & ty/ o
sy B sy FE | sy B /sy [ sy &
M gy I s | sty ek 1tsy/ <
o B | W | pw B pu/ 4
o/
o/ Ui JU VN T VA - O A -

29

These words (=characters=morphemes) are selected from relevant local dialectal records. The phonological transcriptions

are faithful to their sources. Some symbols that are not accepted by IPA are involved: | ([z], buzzed continuation of the

consonant), 1, ([z], buzzed continuation of the consonant), \ ([1%], syllabic labialized alveolar approximant), E ([¢], mid

front unrounded vowel).

30

31

32

33

“To work as; to serve as’, “Ei i,
“To pawn’, “E #f’.

‘Cheap’, EE.

‘Convenient’, “(FHFI].

” = A 2] &

n



/ku/ = K/ s /ku/ X
Iyl ne'yl & | eyl | eyl B
Ay sy & asy R | sy B | sy E
Total 28 (x3=84) 15 (x3=45) 18 (x3=54) 16 (x4=64) 5(x5=25) 5 (x5=25)
Pingyao (Z5%)
Nucleus T1 T2 T3 T4 TS Té6
/pa/ = /pa/ e /pa/ 1 /pa/ &
fa/ ftsa/ b ftsa/ *® ftsa/ Vg ftsa/ i
/ka/ = /ka/ o /ka/ O* | /pa¥ N IpA? #
/pae/ = /pae/ e /pae/ i /pae/ [ /pa?/ % /pa?/ b
[/ /tee/ 2= /tae/ = /tae/ % tae/ #, /pa?/ fik /pa?/ bl
/kae/ B4 /kae/ R4 /kee/ i) /pA?/ 4t /pA?/ Ji
7N = /ta?/ #
/n/ A/ 5 A/ %
A% % A i3
Ipal Ipal i Ipal e Ipal g /ka?/ & /ka?/ 4
/o] /to/ 7] /to/ Bk /to/ = /to/ el /ka?/ = /ka?/ UG
/ko/ /ko/ i /ko/ & ka?/ %
/pi/ 7 /pi/ 1% /pi/ Eil /ka?/ E3)
/il i/ §7 i/ i i/ S i/ Gl
/ki/ e /ki/ ) /ki/ [@! /ki/ g
N /tsy/ 3 /tsy/ % /tsy/ S /tsy/ ESS
A /ts\/ H /ts\/ B /ts\/ #® /ts\/ 1=
fpu/ #i fpu/ H fpu/ 5l
u/ ! #h o/ % It/ I
/ku/ Iy /ku/ o /ku/ [i44
Iyl Itey/ &= Itey/ pS Jtey/ o Jtey/ 5}
My fsy/ 54 sy/ & tsy/ x* tsy/ #

** “To obstruct’. The correpsonding character is unknown.
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Total 17 (x3=51) 14 (x5=70) 19 (x3=57) 19 (x3=57) 11 (x3=33) 9(x3=27)
Jiexiu (/1K)
Nucleus T1 T2 T3 T4 TS T6
fpal ®= /pal e /pal e /pal #
/al /ta/ T /ta/
/ka/ 1A
/p&/ PE p&/ i p&/ g p&/ 4
I&/ H&/ = &/ G &/ Jifs &/ w®
/p&/ H Ip&/ J&%
/pa?/ AN /pa?/ #H
In/ HA% = A =
ka?/ % ka?/ Ji&
/ol /tso/ £ /tso/ HE
JE/ /tsE/ S /tsE/ g
Ipi/ kb Ipi/ ]
/il 1t/ & 1t/ i i/ JEE i/ Hh
/tei/ 5 /tei/ [} /tei/ g
N /tsy/ &“ /tsy/ % /tsy/ ES /tsy/ ¥
/pu/ # /pu/ i /pu/ i
u/ /tu/ e /tu/ 2% /tu/ i3
/ku/ I /ku/ Il /ku/
Iyl Itey/ &= Itey/ pS Jtey/ L Jtey/ 5}
Ay /tsy/ 5 tsy/ & Jtsy/ A Jtsy/ ¥
Total 11 (x4=44) 9 (x5=45) 17 (x3=51) 14 (x3=42) 3(x8=24) 3(x8=24)
Xiaoyi ((£25)
Nucleus T1 T2 T3 T4 TS T6
/pa/ = /pa/ e /pa/ 7 /pal i /pa?/ AN /pa?/ #H
/al /ta/ N /ta/ T /ta/ /ta?/ & /ta?/ %
/ka/ k= /ka/ N
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/pa?/ N /pat?/ b
/ol /ta?/ 1
/ka?/ % /ka?/ Ji&
I/ /ky/ 7 /kx/ &
/pE/ U /pE/ H /pE/ B0
e/ Jte/ % Jte/ BX Nte/ K
/ke/ =i
/pi/ i%2 Ipi/ kb /pi/ [
i/ i/ (s i/ it i/ JIzg i/ i
tei/ H: Jtei/ i tei/ = tei/ B
n /tsy/ #“ /tsy/ % /tsy/ E /tsy/ &
" ny E | oay B | ay | oasy
Ipu/ ] Ipu/ il /pw/ i
o 1w/ # 1w/ i 1w/ 53
/ku/ T /ku/ o /ku/ 5
Iyl tey/ & Jtey/ o= Itey/ 22 Itey/ ]
Total 13 (x5=65) 9 (x6=54) 14 (x5=70) 14 (x5=70) 5 (x5=25) 4(x6=24)
Wenshui (327K)
Nucleus T1 T2 T3 T4 TS T6
/pa/ ! /pa/ e /pa/ e /pa/ W /pa?/ AN /pa?/ #H
/a/ /ta/ T /ta/ /ta?/ 7y /ta?/ e
/ka/ g /ka?/ %
/pa?/ N /pa?/ b
/o/ /to?/ %
/ka?/ s /ka?/ &
/pe/ 12D /pe/ i /pe/ i
lel el = el L4
/ke/ % /ke/ 44 /ke/ E
¥ Wife (dialectal), ‘.
% ‘Maternal grandmother’, ‘#{-42°.
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/pi/ i /pi/ o /pi/ *=
/i i/ | i/ B i/ £
/tei/ bl
py/ s Ipy/ B
W /1'1/ 1K t/ i It/ JE Ity B
/tsy/ sz /ts)/ % /ts)/ E tsy/ F
/pu/ {j fpu/ i fpu/ i
fpu/ il
fpu/ fpu/ 15 fpw/ B3
/tu/ # ftu/ Itu/ L
o/ ftu/ o
/tu/ ol tu/ £t /tu/ ok
/ku/ It Jku/ iy
/ku/ e
/ku/ £l /ku/ [#&
Total 12 (x5=60) 11(x5=55) 14(x3=42) 14(x3=42) 5 (x5=25) 5 (x5=25)
Qixian (7ilS%%)
Nucleus T1 T2 T3 T4 TS T6
/pa/ ! /pa/ e /pa/ LGl /pa/ #H
fa/ /tal 1 /tal T /tal N
/ka/ fll] /ka/ I /ka/ KL
/pa?/ AN /pa?/ i
Ja/ /ta?/ % /ta?/ #
/ka?/ %
Ipa/ i /pd/ T /pd/ b
/al Ma/ ¥ M/ G a/ & a/ B
/kd/ i /ka/ /ka/ L
Ipa?/ N /pa?/ b
fol eyl Hil to? [
ko Jics
13/ Ip3/ o} Ip3/ 7 Ip3/ ZN Ip3/ ES
% “T'o work as; to serve as’, “E .
* “To pawn’, “EHl.
97



3/ & 13/ pZ3 13/ 2 3/ B
/k3/ iR /k3/ Jive /k3/ B

/po/ B
o/ /to/ 4% /to/ el /to/ )
/ko/ Ei0 /ko/ H /ko/ St

i/ E> i/ &

i/
Jtgi/ il Jtgi/ 1 /tei/ s
Ipy/ iz oy 5 Ipy i
M 1ty B ty/ i ty/ o ty/ e
/tsy/ sz /ts)/ # /ts)/ ES tsy/ F
/pu/ ] /pu/ i /pu/ i
u/ /tu/ # /tu/ % /tu/ it
/ku/ I /ku/ /ku/ [is8
fpu/ i fpw/ -3 fpw/ g Jpa/ g
/w/ [t/ %% /tw/ e
[kwt/ K /ku/
/p/ /pu/ it fpuil/ 4
it/ fdy/ i Jed/ i fd/ i
[kut/ H [kut/ % /kut/ i
Iyl tey/ J& tey/ H= Itey/ i /tey/ B
Total 24 (x3=72) 11 (x5=55) 24 (x3=72) 25 (x3=75) 6(x5=30) 4(x6=24)
? Literary reading.
“ Colloquial reading.
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Appendix II: Data analyzed in MDS

Consultant FY1 (Fenyang, urban, elder), t = sampling point

Label Mor. Tone tl 2 t3 t4 5 t6 t7 t8 t9
pa = T1 101.28 98.61 96.20 94.86 93.52 93.71 95.76 102.25 111.53
po F T1 104.45 100.80 99.04 98.74 99.56 102.02 105.78 110.81 120.63
ti 5 T1 120.81 109.95 107.19 106.95 110.20 111.14 109.42 105.62 112.81
s} & T1 115.48 109.54 104.27 104.01 103.76 104.61 105.80 108.60 115.39
) | T1 118.53 113.81 110.52 106.53 101.35 100.47 103.61 106.78 109.65
tu Ui T1 108.68 103.15 99.30 98.60 98.99 101.49 105.93 111.77 117.75
tsy e T1 122.40 116.80 109.71 103.50 100.49 99.38 101.01 104.12 110.99

AveT1 (fH5) T1 116.24 110.10 105.20 101.89 100.43 100.83 102.85 106.57 114.67
pha e T2 118.28 117.20 115.43 112.15 107.97 106.16 103.69 103.99 105.01
pho JiE T2 129.14 123.46 119.15 117.27 117.42 115.63 110.77 108.43 109.52
thi EH T2 127.14 125.85 126.10 126.34 122.54 117.97 116.49 111.55 107.10
th i T2 119.67 116.24 112.26 109.07 107.61 104.48 100.51 100.20 104.68
st Hh T2 119.69 117.92 115.16 112.51 111.19 109.29 106.79 105.28 106.88
thu = T2 119.63 115.22 112.48 111.12 109.50 107.30 103.27 100.73 101.95

tshy U2 T2 126.94 121.10 117.89 114.49 110.47 107.44 107.71 107.27 108.61
tehy R T2 124.88 122.78 118.06 115.63 114.00 110.19 107.71 106.84 109.71

AveT2 (€iiis) T2 123.41 119.68 116.08 113.17 110.60 107.70 105.42 104.43 105.20
pa i) T3 118.46 112.86 108.83 104.94 104.18 104.27 104.25 106.74 114.34
po il T3 128.24 122.90 109.63 99.01 97.49 97.02 96.39 100.53 109.18
i B T3 114.59 104.45 96.05 90.22 93.39 93.59 94.67 95.27 102.45
s} B T3 127.22 127.05 123.82 116.25 112.53 113.52 112.41 112.53 111.99
tu 5 T3 127.49 120.39 112.87 106.71 102.80 103.40 107.35 112.31 122.57
tsy B T3 132.11 119.76 109.01 106.53 105.55 102.11 101.58 105.07 116.71
tey B T3 123.96 119.15 111.95 106.76 103.69 103.45 102.82 107.01 115.42

AveT3 (f85) T3 121.74 114.66 107.89 103.92 102.17 101.55 102.22 105.60 113.97
pa 5 T4 108.14 109.19 109.98 109.94 110.35 112.64 116.78 122.67 128.44
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po a3 T4 118.03 118.68 118.50 118.49 118.48 119.03 120.61 126.53 135.17
ti 15 T4 127.85 130.50 132.39 133.20 133.67 134.87 138.46 142.55 144.52

o T T4 139.61 137.12 136.77 136.57 136.21 136.94 139.36 145.33 151.32
) e T4 123.66 125.30 125.52 125.34 125.13 125.29 127.00 131.14 134.62
tu it T4 131.31 136.05 137.87 140.14 140.57 141.33 141.82 143.47 144.12
tsy B T4 133.88 140.19 145.19 146.92 146.33 144.57 144.60 145.74 147.49
tey & T4 128.89 131.57 133.19 133.30 133.44 135.07 137.71 140.86 143.82
AveT4 () T4 127.61 129.88 131.79 132.54 132.59 133.13 135.17 139.50 143.32

Consultant FY2 (Fenyang, urban, younger), t = sampling point
Label Mor. Tone tl 2 3 t4 5 t6 t7 t8 t9

pa = T1 112.60 107.89 103.79 100.86 100.00 100.38 101.31 101.14 100.69
p2 FH T1 110.83 106.32 101.68 100.10 99.02 100.09 101.86 103.01 103.19

ti 5 T1 115.04 107.48 103.12 100.17 99.03 101.15 103.19 103.52 103.03

n & T1 117.22 112.73 106.69 100.48 96.98 97.79 100.24 100.90 100.03
) Al T1 122.20 115.69 110.29 106.65 106.01 106.33 105.94 103.93 102.24
tu Uit T1 121.56 115.58 111.54 108.10 106.93 106.46 106.50 106.21 104.39
tsy & T1 122.12 114.99 110.64 109.59 109.52 109.48 109.22 108.53 106.96
AveT1 | (f) T1 117.07 | 110.82 | 10561 | 10230 | 101.44 | 10217 | 103.16 | 103.14 | 102.02
pha e T2 110.59 105.36 103.49 102.15 100.77 98.91 96.87 94.57 92.31
pho J5E T2 116.50 109.93 106.94 105.72 104.46 102.49 101.17 98.31 95.63
thi o T2 119.73 116.11 113.15 111.00 109.21 107.12 103.96 100.52 97.60
thy i T2 112.98 109.32 105.78 103.78 101.79 99.62 97.70 95.82 93.49
tshy, T2 121.80 116.90 113.21 110.62 108.39 106.37 104.05 100.92 96.96
thu T2 128.61 123.91 121.31 119.17 115.80 112.14 107.08 103.90 103.84
tshy U2 T2 125.09 119.65 115.38 112.15 110.19 108.08 105.83 101.63 98.30
tehy £ T2 118.40 113.02 108.88 106.08 103.23 100.81 98.38 94.42 88.50
AveT2 (f1) T2 119.77 114.78 111.44 109.13 107.07 104.81 102.29 99.28 96.30
pa ) T3 113.76 106.32 99.51 96.90 97.22 99.24 100.34 100.55 100.11
po #5 T3 116.46 112.53 107.99 103.91 101.56 102.57 103.41 102.66 101.22

ti 2L T3 116.04 109.07 101.72 95.14 90.60 90.85 93.05 96.77 98.78

n Iz T3 118.71 109.94 101.78 95.60 95.70 98.11 99.20 98.98 97.96
100 B
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tu 5] T3 117.14 | 108.17 98.91 89.99 86.07 89.31 96.07 99.30 98.16
tsy i T3 122.39 | 11566 | 107.75 99.40 97.65 99.73 103.74 | 10545 | 101.71
tey & T3 12465 | 11646 | 110.11 | 10525 | 103.13 | 103.98 | 107.33 | 107.11 | 104.34
AveT3 (#%) T3 117.39 | 110.69 | 104.06 97.78 94.84 96.60 99.83 101.64 | 100.91
pa 7 T4 11943 | 117.78 | 11829 | 117.61 | 11620 | 11528 | 11441 | 11256 | 110.87
po g T4 123.88 | 11939 | 11852 | 117.93 | 117.41 116.76 | 11631 115.81 | 115.17
t & T4 12391 | 12140 | 12015 | 119.62 | 11936 | 11832 | 11732 | 115.83 | 113.58
o Gl T4 121.01 | 12072 | 120.53 | 12027 | 120.08 | 11972 | 11907 | 117.70 | 114.97
s, e T4 12635 | 12558 | 124.80 | 123.99 | 12325 | 122.60 | 12191 | 12076 | 119.17
tw i T4 12332 | 12294 | 122.66 | 12227 | 12206 | 121.93 | 120.94 | 11898 | 116.90
tsy E T4 130.91 | 12849 | 127.98 | 128.15 | 128.04 | 12742 | 12628 | 12426 | 121.83
tey £53 T4 123.18 | 120.89 | 120.02 | 119.16 | 118.08 | 116.90 | 11567 | 11457 | 113.16
AveT4 (4m) T4 124.05 | 123.00 | 12256 | 122.05 | 121.40 | 12056 | 11946 | 117.82 | 115.67
Consultant FY3 (Fenyang, Yanwu), t = sampling point
Label Mor. Tone tl 2 t3 t4 S t6 t7 t8 t9
pa = T1 109.95 | 102.06 92.84 85.60 82.04 79.90 79.41 77.47 75.67
po B T1 115.14 | 105.93 96.50 89.69 82.73 78.20 73.98 70.64 64.92
t £ T1 114.86 | 104.60 97.46 91.05 84.92 77.75 70.98 68.30 68.60
o) & T1 119.67 | 108.31 98.92 92.18 86.72 82.29 80.10 81.23 82.31
s, 1 T1 11545 | 105.36 97.92 92.03 88.89 86.08 85.73 87.42 88.58
tw i T1 124.84 | 11670 | 105.50 96.90 90.76 87.35 82.74 78.77 76.65
tsy I T1 11659 | 112.62 | 104.59 94.45 87.58 81.03 77.38 73.21 66.61
AveT1 (4m) T1 115.80 | 106.80 98.50 91.86 87.14 83.30 79.86 77.19 74.45
pha e T2 11146 | 104.95 99.13 95.96 93.69 90.98 89.51 88.18 82.15
pho e T2 118.79 | 11022 | 102.26 94.63 88.93 86.00 82.38 78.22 75.40
thi i T2 118.18 | 113.58 | 108.79 | 104.18 99.52 95.72 92.21 88.79 86.53
th i T2 120.88 | 110.34 | 102.31 95.40 91.12 87.46 83.28 77.35 75.15
tsh, o T2 117.10 | 11193 | 107.12 | 103.12 99.62 95.95 93.95 90.65 85.94
thu [ T2 119.94 | 109.83 | 104.43 96.20 92.80 87.32 82.23 78.62 72.82
tshy =3 T2 121.87 | 11488 | 108.61 | 103.50 98.51 96.59 94.79 90.60 84.11
tehy Eo T2 117.91 | 11120 | 104.37 98.77 93.67 91.21 86.64 80.49 72.15
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AveT2 | (fE) T2 118.06 | 11145 | 10571 | 100.66 | 96.89 93.72 90.11 85.83 80.88
m [am T3 146.41 | 142.64 | 13241 | 12405 | 117.12 | 11276 | 10516 | 10132 | 93.86
ki I+ T3 14126 | 129.16 | 116.04 | 10527 | 98.15 92.93 87.70 83.50 80.87
ku x T3 144.04 | 139.10 | 120.80 | 10542 | 85.27 80.46 78.59 78.54 77.00

AveT3 (f) T3 143.90 | 13697 | 123.08 | 111.58 | 100.18 95.39 90.48 87.79 83.91
pa #H T4 116.61 | 118.00 | 121.01 | 12557 | 12979 | 133.05 | 135.14 | 13601 | 138.24
po e T4 11545 | 11619 | 11641 | 11659 | 11692 | 117.84 | 11834 | 118.89 | 119.06
t 5 T4 121.53 | 12445 | 12656 | 12918 | 13111 | 131.93 | 132.63 | 133.04 | 133.21
o W T4 123.16 | 12755 | 13001 | 13224 | 133.82 | 13528 | 13624 | 13930 | 144.15
51 w T4 12371 | 12616 | 128.05 | 13030 | 13223 | 13532 | 138.80 | 140.32 | 141.72
tu e T4 12602 | 127.92 | 12948 | 13071 | 131.98 | 133.89 | 13613 | 136.48 | 137.08
tsy 5} T4 123.64 | 12888 | 132.17 | 13679 | 14823 | 15831 | 16236 | 163.93 | 165.31
tey & T4 12123 | 12134 | 121.81 | 12296 | 12538 | 128.86 | 133.85 | 136.89 | 138.97

AveT4 | (fE) T4 12132 | 123.67 | 12572 | 12842 | 131.61 | 13454 | 13623 | 137.56 | 138.82

Consultant PY1 (Pingyao), t = sampling point

Label Mor. Tone tl 2 t3 t4 [ t6 t7 t8 t9
pa =) T1 13569 | 12812 | 11941 | 117.16 | 11471 | 11504 | 118.80 | 12520 | 132.52
e s T1 13760 | 12834 | 121.81 | 11946 | 12172 | 127.74 | 13456 | 137.29 | 13835
© 7] T1 141.99 | 13280 | 12616 | 120.05 | 118.07 | 121.10 | 12698 | 131.14 | 13265
i $7 T1 140.74 | 133.66 | 128.86 | 125.58 | 12627 | 131.90 | 136.13 | 139.53 | 142.19
51 E3 T1 14616 | 14037 | 13415 | 12858 | 12871 | 13285 | 13939 | 143.77 | 147.40
) H T1 128.42 | 12476 | 12278 | 12023 | 11570 | 11622 | 12039 | 12438 | 12691
tu =il T1 14549 | 13861 | 13352 | 13025 | 127.77 | 128.03 | 13177 | 136.05 | 140.18
tsy 5% T1 135.58 | 128.84 | 124.68 | 12245 | 12052 | 12339 | 13147 | 137.10 | 139.89
tey & T1 14236 | 13873 | 13221 | 123.63 | 12053 | 12065 | 12296 | 127.15 | 131.50

AveT1 | (fE) T1 141.43 | 13522 | 129.92 | 12652 | 12600 | 129.28 | 134.62 | 13922 | 142.07
pa e T2 131.24 | 123.80 | 11936 | 11558 | 11481 | 11973 | 12854 | 13617 | 140.81
e = T2 13823 | 13115 | 12419 | 12111 | 122.09 | 12791 | 13612 | 14171 | 144.11
© Bk T2 148.76 | 14225 | 13438 | 129.03 | 12694 | 13076 | 140.08 | 146.65 | 149.24
i i T2 15630 | 148.16 | 139.05 | 129.08 | 127.78 | 13554 | 14531 | 150.96 | 153.84
1 A T2 14551 | 14028 | 13214 | 12321 | 120.88 | 123.69 | 13534 | 14828 | 159.56

102 (=3 -

'L‘J-l
1

TU



) i T2 151.60 146.89 140.03 135.01 134.96 140.98 149.97 157.83 162.40
pu # T2 146.93 134.07 121.94 112.98 112.17 118.22 127.97 137.67 141.40
tsy & T2 152.38 145.11 136.48 126.93 125.15 125.59 133.24 149.21 161.62
tey b3 T2 150.27 147.30 136.91 123.47 121.66 127.40 134.65 143.92 146.35
AveT2 (418 T2 14691 | 139.77 | 13136 | 12347 | 12258 | 127.65 | 13677 | 14618 | 151.42
pa i) T3 217.91 187.64 151.48 124.47 120.21 125.31 134.91 145.27 146.68
t® 4 T3 214.26 179.45 145.39 116.40 109.90 109.97 114.17 120.87 123.16
© =) T3 22591 187.60 144.28 121.80 114.56 113.46 116.76 120.54 123.18
ti I3 T3 214.41 185.39 153.31 133.14 127.55 132.67 139.47 144.95 146.32
1 ES T3 226.44 190.05 138.12 105.93 98.95 98.80 103.49 114.79 125.42
) s T3 236.23 195.63 132.94 106.65 101.30 102.52 112.94 120.96 127.44
pu il T3 227.25 164.89 127.86 113.85 110.68 114.78 121.36 126.66 130.64
tsy * T3 233.93 207.00 170.88 147.68 140.21 140.47 143.49 152.95 158.46
tey B T3 226.53 198.56 150.13 120.36 113.94 111.26 115.35 120.78 125.67
AveT3 (f) T3 22459 187.38 144.45 120.32 114.67 116.09 122.43 131.13 136.26
pa 7 T4 110.65 112.27 116.07 123.56 131.91 140.78 148.85 156.50 158.85
t® Ei4 T4 124.68 127.88 134.00 140.97 149.07 161.76 169.52 171.28 172.35
0 2l T4 125.90 130.10 138.70 149.53 164.35 173.45 181.91 183.91 184.33
ti wH T4 129.58 133.29 142.86 151.44 160.59 166.74 172.40 175.70 176.70
ts1 ES) T4 123.82 129.43 141.83 153.37 167.93 176.74 185.77 190.83 194.77
) 1E T4 126.64 128.32 135.35 144.34 154.66 165.08 170.81 177.28 182.46
pu i) T4 122.20 128.91 138.68 149.64 161.90 171.10 182.00 186.62 190.59
tsy E3 T4 133.84 136.85 142.24 147.79 157.00 165.22 174.23 182.08 183.80
tey B T4 118.29 121.07 128.11 138.21 152.05 161.50 170.91 177.70 180.33
AveT4 () T4 122.94 126.98 134.80 145.06 156.25 166.21 174.64 179.67 181.98
Consultant JX1 (Jiexiu), t = sampling point
Label Mor. Tone tl 2 3 t4 5 t6 t7 t8 t9
pa = T1 132.30 129.74 127.65 126.76 127.03 127.62 132.79 137.78 143.47
pE Tt T1 135.19 130.49 128.00 126.83 127.10 130.35 133.94 137.41 141.88
tei & T1 156.35 153.32 151.10 152.10 154.28 159.66 167.00 173.99 170.30
1 =i T1 151.05 148.71 148.24 147.86 149.12 153.25 158.49 163.07 158.53
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tw 0 T1 151.37 | 149.44 | 147.61 | 14675 | 14655 | 148.53 | 15237 | 157.03 | 155.53
tsy 5% T1 154.63 | 14991 | 147.96 | 14829 | 14894 | 15467 | 16120 | 170.86 | 173.20
tey JiE T1 157.00 | 151.94 | 149.01 | 148.60 | 149.77 | 153.62 | 15939 | 167.40 | 171.62
AveT1 (/) T1 147.62 | 14439 | 14223 | 14166 | 142.66 | 14592 | 15145 | 158.14 | 160.61
pa T2 149.54 | 147.13 | 14458 | 14618 | 150.77 | 15444 | 160.81 | 167.64 | 170.22
pE it T2 149.45 | 14595 | 143.12 | 143.33 | 14725 | 15342 | 16291 | 167.83 | 169.79
tei i T2 154.77 | 15498 | 155.62 | 155.73 | 15647 | 157.99 | 162.09 | 165.99 | 168.44
1 A T2 149.43 | 147.69 | 14626 | 14648 | 14690 | 150.33 | 15633 | 162.92 | 164.61
pu # T2 150.82 | 149.68 | 147.12 | 148.63 | 150.90 | 155.64 | 163.06 | 171.68 | 175.83
tsy & T2 153.42 | 15147 | 14832 | 146.86 | 147.44 | 15091 | 15626 | 163.43 | 167.99
tey % T2 16401 | 16272 | 159.65 | 157.87 | 157.44 | 160.88 | 167.39 | 17490 | 178.97
AveT2 (4m) T2 153.80 | 151.49 | 149.10 | 149.05 150.96 | 155.46 | 162.13 168.52 | 171.10
pa i T3 21457 | 19727 | 17656 | 157.43 | 144.96 | 139.01 | 13722 | 138.89 | 140.43
pE i T3 230.03 | 197.00 | 165.44 | 14947 | 143.01 | 145.06 | 149.19 | 15493 | 15555
tei JE T3 258.56 | 232.54 | 200.49 | 176.86 | 158.00 | 149.50 | 148.09 | 150.01 | 151.08
1 S T3 24628 | 21431 | 180.16 | 15455 | 14572 | 14223 | 142.15 | 144.94 | 150.46
pu i T3 231.19 | 21235 | 18772 | 16142 | 150.38 | 144.64 | 141.97 | 14153 | 145.28
tsy x T3 268.95 | 23646 | 193.94 | 17121 | 158.60 | 15326 | 154.60 | 16243 | 166.33
tey 27 T3 22455 | 20019 | 170.13 | 151.64 | 144.13 | 14030 | 142.33 | 14534 | 14822
AveT3 (f) T3 23270 | 208.27 | 179.60 | 159.25 | 148.72 | 144.43 | 144.53 | 147.49 | 149.75
pa W T4 142.68 | 155.00 | 160.34 | 16639 | 172.62 | 18236 | 18498 | 185.18 | 183.10
pe 4 T4 125.92 | 12808 | 13225 | 137.26 | 14354 | 14837 | 15292 | 15435 | 156.00
tei b T4 163.79 | 167.86 | 17137 | 17659 | 181.06 | 184.23 | 18651 | 185.66 | 181.46
1 F T4 166.74 | 170.89 | 17560 | 180.50 | 183.63 | 187.55 | 189.02 | 186.95 | 179.83
pu i T4 158.55 | 16336 | 172.80 | 180.93 | 18727 | 19242 | 19650 | 19570 | 187.60
tsy e T4 16410 | 16739 | 17483 | 183.74 | 190.07 | 195.07 | 197.87 | 197.73 | 192.47
tey B T4 171.01 | 17638 | 18425 | 190.60 | 197.09 | 201.65 | 20476 | 204.65 | 196.83
AveT4 | (fE) T4 159.15 | 16483 | 17170 | 17847 | 184.62 | 189.85 | 19258 | 19226 | 186.95

Consultant XY1 (Xiaoyi), t = sampling point

Label Mor. Tone tl 2 t3 t4 [ t6 t7 t8 t9

pa = T1 93.34 89.52 86.95 84.16 81.56 80.52 79.65 78.03 75.46
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PE P2 T1 99.62 99.21 95.54 93.12 91.10 90.50 90.26 89.41 86.83
i 1 T1 11027 | 104.83 97.29 89.27 86.48 82.47 80.89 79.52 75.95
1 K3 T1 106.95 | 103.06 96.70 91.28 89.78 88.05 86.93 85.49 82.28
51 il T1 98.15 96.41 94.20 91.77 90.19 90.38 91.87 94.10 93.32
tu =il T1 11143 | 11133 | 109.68 | 107.62 | 10542 | 10422 | 103.58 | 102.47 99.23
tey & T1 11911 | 11675 | 113.14 | 11113 | 108.95 | 107.80 | 107.07 | 10537 | 101.36
AveT1 (#%) T1 107.96 | 10550 | 101.13 97.33 95.19 94.00 93.66 92.88 89.65
pa e T2 11196 | 111.97 | 10953 | 107.25 | 10622 | 107.19 | 10934 | 111.09 | 111.07
tE 5N T2 118.84 | 11654 | 11450 | 111.49 | 11129 | 11221 | 113.04 | 113.14 | 110.88
t i T2 116.14 | 11641 | 11488 | 113.18 | 113.78 | 116.04 | 117.94 | 117.94 | 111.69
1 A T2 109.66 | 106.00 | 101.83 98.99 98.77 100.33 | 103.33 | 103.54 | 101.17
) bl T2 128.55 | 12634 | 12047 | 11627 | 11418 | 11571 | 119.40 | 123.66 | 123.01
pu ] T2 11727 | 11594 | 112.67 | 10939 | 10648 | 106.07 | 10692 | 107.66 | 105.94
tey 5 T2 130.81 | 12450 | 11676 | 113.76 | 11438 | 11679 | 120.05 | 123.08 | 121.81
AveT2 (4m) T2 117.54 | 11538 | 111.14 | 107.76 | 106.35 107.10 | 109.05 110.79 | 108.86
pa b T3 137.18 | 12371 | 114.83 | 11849 | 121.18 | 11996 | 121.05 | 122.09 | 120.79
pE i T3 165.90 | 161.41 | 142.89 | 12518 | 122.03 | 12072 | 12298 | 12665 | 123.65
t i T3 138.92 | 13422 | 11636 | 114.88 | 115.83 | 11521 | 11620 | 113.65 | 107.25
ts1 £ T3 13526 | 12878 | 11358 | 11219 | 11129 | 11043 | 11371 | 11815 | 118.23
51 #® T3 136.98 | 14053 | 12911 | 119.03 | 123.06 | 12338 | 123.85 | 127.95 | 130.70
pu #H T3 142.25 148.33 | 137.28 125.75 124.41 119.90 | 11872 | 122.08 | 119.55
tey Eoed T3 160.00 | 158.78 | 145.19 | 138.07 | 137.24 | 13839 | 137.90 | 138.89 | 138.13
AveT3 (f) T3 143.39 | 13614 | 12232 | 11799 | 11866 | 11772 | 11775 | 11832 | 115.82
pa W T4 106.44 | 11117 | 11513 | 119.09 | 12051 | 12039 | 118.85 | 11459 | 106.77
& K T4 143.10 | 15334 | 163.09 | 173.96 | 178.98 | 179.59 | 17775 | 17141 | 161.96
i W T4 13412 | 14861 | 15690 | 16420 | 17172 | 173.19 | 17229 | 16933 | 165.62
1 F T4 141.40 | 15322 | 16351 | 173.39 | 17884 | 179.14 | 17619 | 167.71 | 157.54
t5) b T4 13113 | 13653 | 141.93 | 14611 | 14871 | 150.03 | 148.57 | 14451 | 136.97
pu i T4 120.86 | 125.86 | 13335 | 13936 | 14271 | 14547 | 147.60 | 147.71 | 145.37
tey E T4 14259 | 15255 | 15690 | 160.45 | 163.08 | 164.14 | 16452 | 16135 | 153.99
AveT4 | () T4 13245 | 141.04 | 147.86 | 154.06 | 158.04 | 159.12 | 15831 | 15451 | 147.66
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A Research on Lexical Tones of Four Jin Chinese Varieties
Spoken in the Former Fenzhou Prefecture
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The Graduate School, Seoul National University

Located in central Shanxi, Fenzhou Prefecture (773 /ff) was an administrative division in Ming and
Qing dynasties, mainly including four counties: Fenyang (¥73F5), Pingyao (Z55%), Jiexiu (71{AK), and
Xiaoyi (2 2% ). Linguistically, there lies an important isogloss indicating whether Yin-Ping ([ 4*)
and Yang-Ping ([52F) are distinguishable in this region. The current internal classification of Jin
group (£57ft) employs this criterion to separate Bingzhou cluster (/1) and Liiliang cluster (=22
Fr'), as in the former cluster these two tonal categories are not distinguishable, while in the latter they
are (Hou Jingyi, 1986; Shen Ming, 2006). Among the four counties, Fenyang Jin is classified in
Liliang cluster while the other three are classified in Bingzhou cluster. Since these four counties are
closely related in terms of history, culture, geography, and the Jin varieties spoken in this region are
mutually more intelligible among the local people compared to other neighboring Jin varieties, we
hypothesize that the four Jin varieties may share a recent common parental stage which could be
separated from other neighboring Jin varieties. However, according to the current classification of Jin
group, Fenyang Jin has not been grouped with the other three. Motivated by this incoordination
between and the current classification of Jin group and the geographic contiguity as well as the shared
socio-historical context in this region, it is necessary to re-evaluate whether the (in)distinguishability
between Yin-Ping and Yang-Ping is a valid frame of reference to make historical classification for the
Jin varieties in this region. Unfortunately, many Jin varieties still remain poorly documented, and the
existing impressionistic descriptions transcribed in earlier times could provide us with little available
clues for further discussions on the tonal evolution history of this region. In order to explore this issue,
we carried out a series of investigations in this research including: (1) fieldwork; (2) statistical analysis;
(3) reconstruction of the tonal categories and tonotypes of the common parental language in this

region.
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First, we organized two times of fieldwork in six county-level divisions in central Shanxi during
which we recorded relatively sufficient first-hand phonetic materials of these Jin varieties. Our data
indicate that the indistinguishability between Yin-Ping and Yang-Ping observed in Bingzhou Jin
varieties might have originated from a tonal merger of these two tonal categories, and in Pingyao,
Jiexiu, and Xiaoyi Jin, this merger is likely to be a near merger because we measured a subtle but
repeatable difference in pitch value (fundamental frequency, FO) between the tokens of these two
tonal categories.

Second, in order to identify what perceptual dimensions may be relevant to tonal contrast of
these Jin varieties, we conducted a series of multidimensional scaling analyses for the fieldwork data.
The results indicate that it is likely to be average pitch value and onset that are relevant to the tonal
contrast.

Third, we reconstructed the tonotypes of each tonal category in the common parental stage
shared by these Jin varieties in this region, as well as their tonal evolution procedure by employing the
evolutionary comparative method (Zhu Xiaonong, 2018). According to our reconstruction, from the
common parental stage, the earliest split is likely to have been triggered by the differentiation in
Yang-Ping (5 7*) and Qu (Z5%). By this differentiation, the parental language was divided into
three: Fenyang, Xiaoyi, and Pingyao-Jiexiu. Hence, the Yin-Ping/Yang-Ping merger should be a
change that occurred more recently. According to principles in historical comparative linguistics, this
tonal merger should be invalid to separate Fenyang from the other three varieties by this tonal merger.

This research is an attempt to reconstruct a local tonal evolution history. The methodology we

employed is proved to be effective in studies on the phonological history of Jin group.

Keywords: Jin Chinese; tonal evolution; evolutionary comparative method; Fenyang, Pingyao,

Jiexiu, Xiaoyi

Student Number: 2020-26951
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