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Level/Oblique Opposition and Raoyang Tonology

Jinpang Song
School of Foreign Languages, Nankai University

School of Foreign Languages, Tianjin Polytechnic University

Abstract: Phonetic experiments and phonological analysis reveal that Raoyang tone
system characterizes level/oblique (LO) opposition, which is hardly captured by the contour
node in tonal geometry. A hierarchical structure featuring an LO feature and a pitch feature
is then proposed in the framework of the Contrastive Hierarchy. Related OT constraints
are then constructed and ranked for a formal grammar. The paper concludes by a brief
discussion on the theoretical implications of this approach.

Key words: Raoyang; tone sandhi; level/oblique opposition; contrastive hierarchy;

Optimality Theory

INTRODUCTION

Tonal structure is the base for tonal analysis. This paper aims both for a proper
tonal structure of Raoyang and for a formal analysis on its tonal sandhi. We reflect on the
limitation for the tonal geometry proposed in Bao (1990) to represent level/oblique (LO)
opposition displayed in Raoyang, and turns to the theory of the Contrastive Hierarchy
(Dresher 2003a, 2003b). The second section briefs the phonetic experiments on Raoyang
tones and the third gives a rudimentary phonological analysis in support of the claimed
LO opposition. The fourth argues for the inappropriateness to use the node of contour in
representing LO opposition. The fifth constructs a contrastive hierarchy involving only an

LO feature and a pitch feature, leaving all others as redundant. The sixth is an OT-theoretic
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account, employing OT constraints built around the two features to unravel the mechanism
of Raoyang tonal sandhi. The last section concludes the study and reflects on the theoretical

implications of the adopted approach.

1 PHONETICS OF RAOYANG TONES

Raoyang County lies in the central part of Hebei Province, and in terms of
language, Raoyang dialect belongs to Shiji cluster of Jilu Mandarin (Liu 2006).
According to the Map B2 "Second in Mandarin" in the Language Atlas of China
(He et al. 1987), Jilu Mandarin comprises three clusters, namely Shiji, Baotang and
Canghui, and Raoyang is right in their intersecting area. According to the survey (Liu
2004) of the tone system in Hengshui prefecture, the four northern counties of Raoyang,
Shenzhou, Wugiang, and Anping share a basically identical tone system, which is
distinctive from other counties in the Perfect. Therefore, the tone patterns described in
this paper can be regarded as common across the above four counties.

To conduct a survey on the Raoyang tone system, the paper chose 71 Chinese
characters, each of which carries a single syllable and therefore 71 syllables, from the
Fangyan Diaocha Zibiao (1981), and tailored 126 disyllabic sequences, all without
neutral tones. These materials were read by two native speakers (a male and a female
from Guanting Township), and the recordings are processed with PRAAT for FO
patterns. The data are, in turn, normalized with the T-value Formula (Shi 1990).
Normalization yields four distinctive citation tones as indicated in the Five-point scale
in Table 1. Results of disyllabic sequences are shown in Table 2 where row heads
compose the first tone of a sequence and column heads the second.

Compared with Standard Chinese, Raoyang citation tones show the following
characteristics: T1 is lower in pitch; T2 curves; T3 ends with a lower pitch; T4 starts
with a lower pitch. In terms of FO shape, it has one level tone (T1), two curving tones

(one convex T2 and one concave T3) and one falling tone (T4).
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Table 1 Raoyang citation tones

T T2 T3 T4
Five-point scale
values 33 452 324 41
Examples I 15 B G &GP HKEFEH BB iR IR A
Table 2 Normalization results of disyllabic sequences

T1(33) T2(452) T3(324) T4(41)
T1(33) 44.22 33.452 33.323 4551
T2(452) 44.32 54.452 54.313 45.52
T3(324) 35.33 32.453 42323 34.52
T4(41) 42.44 42.453 43324 43.42

Same as in many other northern dialects, tone sandhi in Raoyang occurs basically
with the first tones of the disyllabic sequences. From the acoustic experiment, we notice
the following interim facts about the first tones: (O T1 varies in different contexts;
@ T2 simplifies itself by dropping the end of the complex tone; 3) T3 also simplifies
itself, but, different from T2, the remaining part rises or falls in different contexts; @ T4
keeps being a fall.

Simple auditory discrimination has the following corresponding findings, which to a
certain extent confirms the acoustic results: @) T1 neutralizes with T2 before T1 and T4. For
example, qing(T1)tian(T1) "blue sky" (the bracketed category is citation tone) and qing(T2)
tian (T1) "cloudless sky", tian(T1)di(T4) "heaven and earth" and tian(T2)di(T4) "farm", are
respectively indistinguishable. @) T3 neutralizes with T4 before T2 and T3. For example, in
mai(T3)fang(T2) "buy a house" and mai(T4)fang(T2) "sell a house", mai(T3)mi(T3) “buy

rice” and mai(T4)mi(T3) "sell rice", mai(T3)"buy" and mai(T4) "sell" are indistinguishable.
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2 PHONOLOGICAL ANALYSIS AND LO OPPOSITION

We are now ready for some analysis based on the tonal geometry proposed in Bao

(1990) as shown in Figure 1.

tone

TN

register contour
] / \
[xhigh][traised][+raised]

Figure 1 Traditional tonal geometry

To establish the underlying structure of tonemes, we need to consider (D the
contrastiveness of tonemes in the tonal inventory and @ the sandhi behaviors of tonal
categories. Additionally, the first position in a two-tone sequence is recognized as the sandhi
position; change is restricted to the first tone in Raoyang, as in many other northern dialects.
The second tone, and the citation tone, takes the non-sandhi position.

We now take a survey of the four tones in terms of their register. T2, T4 and their
allotones are all [+high] register. T1 (33) is ambiguous and can well be analyzed to have
either [+high] register with [-raised] pitch, or [-high] register with [+raised] pitch; the
allotone of T1 is definitely [+high]; T1 and its allotone are also safely [+high]. Table 2
shows that T3 basically surfaces as [+high] at sandhi position. Generally, the specification
for [high] feature in every tonal category is predictable from its position. We so posit that
the feature for register is redundant; its specification is left open in underlying representation
but specified as [+high] by a default rule at a later stage.

Bao (1990: 62) suggests that concaves and convexes can be reduced to simple contours
followed or preceded by phonetic on- or off-glides. This claim seems supported by one
observation in Raoyang that while T2 is falling in pitch to non-native ears, it is not to
native intuition; the final fall manifested in the T2 curve does not seem to form part of a

native speaker's phonological knowledge. Also, positing on simple contours underlyingly is
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adequate to yield a four-tone contrast system, while complex contour approach may result in
2*2*2=8 tones, half of which are non-existent. Additionally, T2 (452) unexceptionally loses
its ending drop at sandhi position, which can also imply that the end is not phonologically
important but a phonetic phenomenon.

T1 (33) can neutralize with T2 (45) before T1 and T4. To account for this fact, the
simple way is to treat T2 as an underlyingly high level tone, and T1 as a low level one. It is
usual to regard the phonetic values of 4 and 5 as high and 3, 2 and 1 as low, thus, in view of
the tonal values in Table 2, yielding the same result that T2 is a high level and T1 is a low
level. Without specification for register, the two levels are contrastive in terms of feature for
pitch. That is, T1 is [-raised, -raised] and T2 is [+raised, +raised].

T4 keeps being a fall and shows a certain degree of stability, although it does not fall
fully to bottom at sandhi position. In accordance with the treatment of falling tones in Shen
(1990) and Shi (1986), we regard the incomplete fall as an effect of co-articulation, thus
phonologically insignificant. This high falling tone fits into the model with two adjacent
[+raised, -raised] pitch features. Lastly, to render the four tones contrastive in the system,
T3 can only be specified as [-raised, +raised], that is, a rise in nature. The starting part of
T3 is coarticulation in nature; it reflects a transition of the vocal organ from neutral state to
low-frequency vibration. In terms of tone value, the rising half of T3 has a greater change
than the falling half, supporting it being treated as a rise, rather than otherwise.

The above discussion shows that underlyingly there are two level tones (T1, T2) and
two contour tones (T3, T4) in Raoyang; a level tone is neutralized into another level tone
and a contour tone is neutralized into another contour tone. For reasons to be discussed in
the next section, we here use the traditional term in the poetic meters in Middle Chinese,
oblique tones, for contour tones, simply to avoid confusions with the traditional connotation
of the latter. There is no neutralization between level tones and oblique tones, as shown

below in Table 3, which may be called level/oblique (LO) opposition.

007



X SNEREX

Table 3 LO opposition in Raoyang

Level tones Oblique tones

low 2high rise—> fall

We now consider the Obligatory Contour Principle (OCP) in level tone
representation. Violation of OCP is not evidenced in this dialect and the constraint of
OCP can effectively contribute to the LO opposition. Without the effect of OCP, the
low level needs two successive application of the same rule to change into a high level;
a single application can only produce conversion between levelness and obliqueness,
which result can be avoided by supposing OCP holds in Raoyang.

Thus the four underlying representations are listed in Table 4. The four sandhi
patterns in phonological sense are shown by shaded cells in Table 5, where row heads
compose the first tone of a sequence and column heads the second. For clarity, we
temporarily transcribe [+raised] and [-raised] as h and I respectively. Sandhi rules are

formulated below.

Table 4 Underlying representations

T T2 T3 T4

underlying 1 h Ih hl

Table 5 Tone sandhi sequences

T1(1) T2(h) Ta(lh) T4(hi)
TA(1) hl Lh LIh hhl
T2(h) h.l hh h.th h.hi
T3(lh) Ih.1 hlh hl.lh Ih.hl
T4(hl) LI hl.h hl.Ih hihi

Rule 1: T1aT2/_{T1,T4}
Rule 2: T3aT4/_{T2.T3}
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