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Highlights 4. RQ1: Longer duration in zi rime change
0 Acoustic data confirm vowel lengthening in Xiaxian zi rime s1 52 53 >4
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change in all four speakers. [+1;282.i0/§6 47 [+32319'Zf/24 51 [+g§'81/°7 1 [+42520'30/;5 6] e All four speakers lengthen rime-changed finals:
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high front vowels = +39.7%, S4 +50.9% (form x speaker x*(3) = 291.6, p <
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e This tail may be where the /u/ ending of other dialects £ 500
comes from. bc = basic form; rc = rime-changed form; % = model-estimated
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1. Background: zi rime change

Zi rime change (F25%9): the meaning of the Mandarin suffix -zi (F) is S1/i/ S1 /&j/ S1 /wej/ S1 /ja/ S3 /i/
expressed by an alternation in the rime of the root. 3000 - 3000 - 3000 - 3000 - 3000 -
e T T ———— et _ oy _ _ |
N N N N — N
Xunxian (Henan) tsus?*  tsuau?* concatenation #H5 = 1000 - ™ 1000+ ™ 1000- ™ 1000+ = 1000-
Huojia (Henan)  tsua?33® tsuo33  fusion Bi5
Xiaxian (Shanxi) pffs33  pfx:33  lengthening K35 ~ 800- ~ 800- ~ 800- ~ 800 :___/—"" ~ 1000
Wenxi (Shanxi)  pf'a®3  pfloruS! lengthening + concat. K& +#{& £ 600- S} 600-/_/.\ £ 600 ke T 600+ L, 750-
‘table’ in four dialects (example (1); F. Wang 1999 types) = 400 " m 4000 -7 T T ~al ) = 400-—-.*_47._\- = 400+ = 500
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Puzzle: In many dialects, the rime-changed forms end in a back 75 500 925 75 500 925 75 500 925 75 500 925 7.5 500 925
rounded segment (/u/, /o/), yet zi suffixes contain an apical vowel or Normalized time (%) Normalized time (%) Normalized time (%) Normalized time (%) Normalized time (%)
schwa ([ts1], [ta?], [ta]). Where does /u/ come from? Mean F2 (upper) and F1 (lower) over normalized time. Dashed grey = basic, solid orange = rime-changed; thin lines = item means.
Received pathway (after H. Wang 2004, 2008) CVU (= fusion) Henan e S1 and S2: clear F2 lowering toward the offset in some rime-changed finals.
CV+tsri—>..>CV+a—>CVia—>?—->CV.u < e S3: bc and rc trajectories largely overlap. S4: a weaker offglide, with smaller offset backing (e.g., /i/, /w&j/).

CV: Shanxi e The offglide is gradient and unstable: its size varies by final and speaker, and end points do not converge on one target (they depend on the basic

final). F1 changes too (S1, S4).

e Length-only dialects such as Xiaxian = a late stage, after loss of /u/.
e The step @ = u (?) remains controversial.

6. RQ3: The offglide occurs mainly after high front finals

2. Xiaxian zi rime change & RQs

Rime-changed offsets move toward the central-to-back region

Xiaxian (E£&), Yuncheng, southern Shanxi; Fenhe group of Zhongyuan - OB AD F2 (H2) F2 (Hz)
Mandarin. Fieldwork in Yaofeng Town (EEI£$E), 2024 & 2026. we) 1261 | 710 | 855 |WCePANECTRENNEETIN -7 Y 3000 2500 2000 1500 1000 2000 1500 1000
T : i 1256 1180 490 -78 -23 278 147 We U S ) B
* 36 basic finals; 32 have rime-changed forms ! 1180 J?vgjg;___o L300 weil B - SORTEEL S
* Previous descriptions: lengthening only = 1143 - B 25 46 169 34 qe.e?;o'_:il\ \:::;\’_‘_’__‘ ! WCJEZJ Y Lo 300
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7] taw>2 tarwe?2 ‘knife’ je 424 295 161 63 97 176 191 265 a 700 4 F600
&= pffiy33 pfbag:33 ‘table’ u 194 | 358 135 166 -194 87  -30 55 - -
a 24 -69 15 43 75 -30 ~12 13 o bc offset e rc offset o bc offset e rc offset
b. # "2 t"i:X5?2 ‘ladder’ 51 b) 52
~ e] -80 18 48 3 -84  -25  -64 17 (a) (b)
Loy EVES ny:X?#3 ‘girl’ ~ . o . . . . L o
~ OB = offset backing (bc — rc offset F2); AD = A F2 decline (rc — bc peak-to-offset F2 Basic and rime-changed offsets in F1-F2 space for the nine finals, S1 (a) and S2 (b); /i, u,
=t §éj52 §éIX52 ‘body’ decline); Hz. Shading: 2900, 2600, 2300, 2100. Selected finals. a/ as reference.
2] khwej33 khwe:X33 ‘wardrobe’ e InS1andS2, /i, vy, =j, waej, €], j, wej, wéj, yéj/ combine offset backing with a larger F2 decline; rc offsets move toward the central-to-back

region. S4: weak; S3: none (except one /y/ item).
e Larger changes after higher, fronter basic-form offsets (S1, S2; Spearman p = .60-.68, Holm p < .05).

a. lengthening; b. lengthening + offglide.

| X] = backed offglide: auditorily central to back, with narrowing of
lip aperture; salient for some speakers, weak or absent for others.

Not reported in earlier descriptions. 7. Interpretation and an evolutionary hypothesis

* |ts distribution appears regular, related to vowel height and
frontness. Representation. The Xiaxian zi affix = a mora with a floating [+back]: {i, [+back]} (see also Lin 1993; Yang 2024)

) . . _ o 5 " e * [+back] fixes the direction: displacement is larger
RQ1 Are rime-changed finals consistently longer than basic finals? thy {n, [+back]} 9 th1: X after high front finals and vacuous after /a/.

* RQ2 What are the acoustic properties of the backed offglide, as

reflected in formant trajectories? basic form ‘ladder’ u - length; [+back] - direction rime-changed form e Speaker variation = how u and [+back] are

phonetically realized.

* RQ3 What are the phonetic conditions on its occurrence?

Hypothesized pathway

4 N
CV+tsr—>..->CV+aH CV + {p, [+back]} - CV:X CV.u /u/ spreads CVu - fusion
suffix reduced to schwa (+ — gradient backed offglide — offglide reanalyzed as a —> by analogy to finals without —> long vowel lost; /u/ may fuse
mora) (Xiaxian) segment; [+round] enhances an offglide (e.g., Huojia)
e Speakers: S1-5S4 (2 F, 2 M), aged 69-74, lifelong residents of Yaofeng backness
Town. . J
e Materials: 59 items, 31 basic finals. CVu (= fusion)
. : - PR ) o , , reanalysis
* Each item as basic form (bc), read in 1XZ ___ "This is , and e Consequence: Xiaxian would sit before the /u/ ending arose, not CV+ts1=> ... >CV+3 = CVa > y > CV:us Henan
rime-changed form (rc), naming a pictured object in the same analogy

after its loss, and the gap @ - u in the received pathway would be

frame. filled by listener reanalysis (Ohala 1993; Beddor 2009). CV:
e 3 repetitions.

e Data: 1,371 tokens after quality control (707 bc, 664 rc). MFA

alignment, manual correction in Praat. .
e Measures: final duration; F1, F2 at 20 time-normalized points. 8. CIOSlng remarks

e Analyses:

Shanxi

e Xiaxian zi rime change = lengthening (all speakers) + a backed offglide (mainly S1, S2; only after high front basic finals).

e The offglide is gradient, unstable and tied to morphology = zi affix {u, [+back]}.

e Hypothesis: the Xiaxian offglide raises the possibility that the /u/ ending of other dialects arose through listener reanalysis.
e Next: end points vs. each speaker’s /u/ and /a/; lip-rounding data; other Shanxi lengthening dialects.

e RQ1 mixed-effects model of log duration.
e RQ2 offset backing and A F2 decline.
e RQ3 Spearman p per speaker, Holm-adjusted.



