H

University of
HUDDERSFIELD

University of Huddersfield Repository
Fang, Xueyang

Sound from Antiquity: A Music Archaeological Study of Chime Stones in Ancient China (Ca. 2400
BCE - 8 CE)

Original Citation

Fang, Xueyang (2019) Sound from Antiquity: A Music Archaeological Study of Chime Stones in
Ancient China (Ca. 2400 BCE - 8 CE). Doctoral thesis, University of Huddersfield.

This version is available at http://eprints.hud.ac.uk/id/eprint/35175/

The University Repository is a digital collection of the research output of the
University, available on Open Access. Copyright and Moral Rights for the items
on this site are retained by the individual author and/or other copyright owners.
Users may access full items free of charge; copies of full text items generally
can be reproduced, displayed or performed and given to third parties in any
format or medium for personal research or study, educational or not-for-profit
purposes without prior permission or charge, provided:

* The authors, title and full bibliographic details is credited in any copy;
* A hyperlink and/or URL is included for the original metadata page; and

* The content is not changed in any way.

For more information, including our policy and submission procedure, please
contact the Repository Team at: E.mailbox@hud.ac.uk.

http://eprints.hud.ac.uk/



SOUND FROM ANTIQUITY: A MUSIC ARCHAEOLOGICAL
STUDY OF CHIME STONES IN ANCIENT CHINA (ca. 2400
BCE - 8 CE)

XUEYANG FANG

A thesis submitted to the University of Huddersfield
in partial fulfilment of the requirements for the

degree of Doctor of Philosophy

October 2019



Copyright Statement

1. The author of this thesis (including any appendices and/or schedules to this thesis)
owns any copyright in it (the “Copyright”) and s/he has given The University of
Huddersfield the right to use such Copyright for any administrative, promotional,

educational and/or teaching purposes.

i1. Copies of this thesis, either in full or in extracts, may be made only in accordance
with the regulations of the University Library. Details of these regulations may be

obtained from the Librarian. This page must form part of any such copies made.

iii. The ownership of any patents, designs, trade marks and any and all other intellectual
property rights except for the Copyright (the “Intellectual Property Rights”) and any
reproductions of copyright works, for example graphs and tables (“Reproductions”),
which may be described in this thesis, may not be owned by the author and may be
owned by third parties. Such Intellectual Property Rights and Reproductions cannot and
must not be made available for use without the prior written permission of the owner(s)

of the relevant Intellectual Property Rights and/or Reproductions.



Declaration

This dissertation is the result of my own work. The collaboration work that has been
previously published as a reference is: Fang, X., & Till, R. (2019). A Study on nine
chime stones found in an Eastern Zhou tomb in Hebi, China. In R. Eich-mann, E.
Hickmann, L.-C. Koch (Eds.), Studien zur Musikarchdologie XI, Orient- Archdologie
(Vol.40, pp. 69-87). Berlin: DIA. Dr. Dara Mojtahedi also cooperated on quantitative
analysis using SPSS. These relate particularly to Chapter 9.



Abstract

This thesis focuses on researching the chime stone, a form of ancient stone-made
percussion instrument that originated in ancient China. According to the taxonomy of
the Ba Yin (eight tones) system, chime stones belong to the category of “stone”, and are
a kind of percussive lithophone that can be categorised as an idiophone using the
Hornbostel-Sachs system. Archaeologists and musicologists have begun in recent years
to study the chime stone in past societies, but research has generally been limited to
individual case studies or restricted to a particular historical period and geographical
area, while systematic research remains scarce.

This thesis examines chime stone finds and distribution, their classification and
typology, evolution of shape, manufacture, combinations, pitch measurement, tuning
systems, acoustic properties, as well as their use and function, including performance,
ensemble, and their social and political meaning in the ancient Chinese Li Yue (ritual
and music) cultural context. The research covers chime stones ranging from the late
Neolithic Age (ca. 2400 BCE), through the Qin dynasty (221-207 BCE), up to the
Western Han dynasty (202 BCE-8 CE).

The methodologies in this thesis combine different approaches. Music archaeology is
an interdisciplinary subject which involves various aspects of knowledge and
technology. This thesis employs archaeo-organology, pitch measurement, acoustic
experimentation, statistical and computational analysis. It comprises 11 Chapters and
includes discussion of chime stones found in archaeological sites, as well as analysis of
data from new field work carried out by the author in 2016. It establishes statistical
relationships between the tuning systems of the stones, their dimensions and cultural
context, and concludes that chime stones were a marker of cultural authority for the
ruling classes.
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Nomenclature, Map and Chronology

Figure 1 provides detail of specific chime stone nomenclature. Below this is a map
detailing the geographical distribution of chime stones found in China (map. 1). Also

listed is the chronology of ancient China in historical perspective (table. 1).
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Figure 1. The basic structure and nomenclature of chime stone from the Eastern Zhou (770-
256 BCE) to Western Han periods (202 BCE- 8CE).

Except for length, height, and suspension hole, the other part-names using the Chinese Pinyin
system are taken from classical text Kaogongji (The records of examination of craftsmen),

author(s) unknown, probably dating to the 3rd century BCE.
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Map 1. Geographical distributions of archaeologically excavated Chinese chime stones dating from the late Neolithic Age to the Western Han
dynasty (ca. 2400 BCE-8 CE).

The upper blue line is the Yellow River, and the lower blue line is Yangtze River. The provinces on the map represent locations where chime stones have
been found.
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Table 1. The historical chronology of ancient China
(From the Xia dynasty to the Han dynasty)

Dynasty Date Capital Modern site
. ca.2070-1600 .
Xia BCE Zhen Xun Henan-Yanshi
~ Yin Xu
Shang ca.1 %)é)El 046 Henan-Anyang
(late period)
Western Zhou 1046-771 BCE Hao Jing Shaanxi-Xi’an
Eastern Spring and
Zhou Zhou | Autumn period 770-476 BCE
(770- ) Luo Yi Henan-Luoyang
256 Wamng States 475-221 BCE
BCE) period
Qin 221-207 BCE Xian Yang Shaanxi-Xianyang
Han (202 Western Han 202 BCE-8 CE Chang An Shaanxi-Xi’an
BCE-220
CE) Eastern Han 25-220 CE Luo Yang Henan-Luoyang

Note: Archaeologists regard Zhen Xun as the legendary capital of the Xia dynasty according to finds
from the site of Yanshi Erlitou, other legendary Xia capitals include Yangcheng, Yangdi and

Shangqiu.

Chinese archaeologists classify the Western Zhou dynasty into three periods (Chen,
2004), namely the early, middle and late periods, which correspond with the Zhou

Kings’ lineage as follows:

Early Western Zhou Wu, Cheng, Kang, Zhao (four Kings)
Middle Western Zhou  Mu, Gong, Yi (§%), Xiao, Yi (53) (five Kings)

Late Western Zhou Li, republican time, Xuan, You (three Kings)

According to the Xia Shang Zhou Duandai Gongcheng (The project of the Xia, Shang
and Zhou dynasties chronology), the reigning dates of every King in the Western Zhou
dynasty are listed below (Experts in the project of Xia, Shang and Zhou dynasties

chronology, 2000, p. 36-37, 88).



King Wu
King Cheng
King Kang
King Zhao
King Mu
King Gong
King Yi
King Xiao
King Yi
King Li
Republic
King Xuan

King You

1046-1043 BCE

1042-1021 BCE

1020-996 BCE

995-977 BCE

976-922 BCE

922-900 BCE

899-892 BCE

891-886 BCE

885-878 BCE

877-841 BCE

841-828 BCE

827-782 BCE

781-771 BCE

To define the periods of the Spring and Autumn, and the Warring States, historians and

archaeologists commonly divide them into three periods—early, middle and late (Lu,

2017).
Early Spring and Autumn 770-686 BCE
Middle Spring and Autumn 685-547 BCE
Late Spring and Autumn 546-476 BCE
Early Warring States 476-387 BCE
Middle Warring States 386-285 BCE
Late Warring States 284-221 BCE
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Chapter 1: Introduction

This thesis focuses on researching the chime stone, a form of ancient stone-made
percussion instrument that originated in ancient China. In antiquity, people regarded the
chime stone as an important musical instrument because its presence was a
representation of the wealth and status of tomb owners. In the late Neolithic Age, people
initially found the differences between each stone with their quality of sound. Chime
stone manufacture focused on the sounding of inartificial stone, as opposed to both
materials and sounding based selection in later periods, which formed a part of making
a perfect and delicate chime stone. In the earlier period the chime stone was only a
musical instrument for producing rhythmic sound but as time went by, they gradually
became melodic musical instruments and were played with string, wind, and other

percussion instruments in ensemble.

This chapter first explores the reasons for studying chime stones. After setting out the
aims of this research, it explores the use of terminology and the choice of Chinese
characters used to represent the chime stone. The literature dealing with chime stones
and related issues are then reviewed in order to contextualise this research. Details of

research materials and methods then follow, before detailing the thesis structure.

1.1 The Significance of Studying Chime Stones

Chime stones and bronze chime bells were some of the most important musical
instruments in the royal court of ancient China. Ownership indicated high political and
social rank or status; usually they were the paraphernalia of kings and aristocrats. They
therefore had symbolic meanings of wealth and power. Both bronze bells and chime

stones were important components of the “Jin Shi zhi Yue” (“metal and stone music”)?

1 In particular, “metal and stone music” was a kind of ritual music including bronze bells and chime
stones accompaniment, symbolizing high-ranking status in the ancient elite society.
1



in pre-imperial China. Alongside the chime bells, the chime stones not only served as
musical instruments, but also represented ritual objects. Both chime stones and chime
bells are equally components of an ancient social hierarchy. The reasons why scholars
have concentrated heavily on researching chime bells rather than chime stones are
difficult to assess. One reason is that chime bells are more plentiful and better preserved
in the archaeological record and many of them are carved with inscriptions. Normally,
chime bells had better-preserved condition than chime stones when excavated
archaeologically. Due to the brittleness of the stone material, chime stones have
relatively poor preservation, and the integrity of chime stone sets is less than that of the
bronze bells. Additionally, only a few inscriptions on chime stones have been found so
far. It is likely that this is the main reason that researchers have focused their studies

primarily on chime bells rather than chime stones.

Nevertheless, chime stones were usually played alongside chime bells in ritual and
ceremonial events as one of the main components of “metal and stone music”. In the
last twenty years or so Chinese archaeological excavations have discovered a large
number of new musical instruments, including chime stones and bronze bells. In
particular, the new finds contain a number of complete sets of chime stones. For
instance, sets of late Western Zhou (1046-771 BCE) and Western Han chime stones
have been unearthed from tombs in recent years, so such archaeological sources can be

used to carry out comprehensive analysis and discussion.

The goal of the present research is to follow a historical perspective of development,
exploring the evolution of shape and manufacture of chime stones, including materials,
design, tools, techniques, as well as pitch and tuning, and furthermore to research the
acoustic properties and musical capabilities of both singly used chime stones and sets
of chime stones. It is also crucial to study their combinations, tone series and scales
from the viewpoint of different archaeological sites and historical periods. This study
will research their timbre evolution and recreate a piece of music based upon a

traditional Chinese composition by means of samples from original timbres of



unearthed chime stones, bronze bells, clay ocarinas, as well as traditional Chinese
instruments guzheng zither and di bamboo flute. Through pitch measurement?, 1 will
research the acoustic properties of chime stones. Whereas this has often previously
focused only on identifying a single pitch, this project also explores sound spectrum,
timbre and ensemble. It provides new important information on musical practice in
ancient China. Finally, I will explore the chime stones in different archaeological
contexts, and the application of chime stones, their use and function in the ancient royal
court, their role and characteristics in ensemble, as well as their significance in the

context of the system of ritual and music (Li Yue Zhidu) in ancient China.

1.2 Terminology of the Chime Stone

Among the many percussion instruments of oriental origin used in musical performance,
the chime stone is very interesting acoustically. According to Chinese historical
documentation Zhou Li (the ritual system of the Zhou)3, Ba Yin (eight tones) was a
classification system of musical instruments, which divided all musical instruments into
eight groups based upon their manufacturing materials. Joseph Needham and Wang
Ling explain Ba Yin: “The earliest known system by which the Chinese classified
sounds was according to the materials from which their instruments were made. These
originally numbered four: stone, metal, bamboo, and skin or leather. Their number was
later increased to eight” (Needham & Wang, 1962, p. 151). The other four included

such materials as clay, wood, silk and gourd. The chime stone, in its Chinese term ging
22 belongs to the category of stone, and it is a kind of percussive lithophone which can

be classified as an idiophone within the H-S system®.

2 It is usually described by Chinese researchers as “tone measurements” when exploring chime stones.
3 Author (s) unknown, probably dating to the 3rd century BCE. See Anonymous 1980 in bibliography.
4 The Hornbostel-Sachs or Sachs-Hornbostel system of musical instruments classification was devised
by Erich Moritz von Hornbostel and Curt Sachs, and first published in the Zeitschrift fUr Ethnologie in
1914. 1t is a systematic classification of western and non-western instruments. See Sadie, S., & Tyrrell,
J. (2001). The new Grove dictionary of music and musicians (2nd ed., XXII). 75. London: Macmillan.
See also Myers 1992, p. 444-461. English translated by A. Baines and K.P. Wachsman.
3



“Terminology is an important but problematic subject” (Till, 2014, p. 292). There is no
unique or standard terminology for describing and discussing stone-made percussion
musical instruments. Currently, scholars have used the terms rock gongs, sonorous
stones, ringing stones, stone bells, lithophones, chime stones and the Chinese character
ging. Lithophone is a term frequently used in the literature, but to date there is no
consensus about describing such a stone-made percussion musical instrument. Many
scholars have concentrated on addressing lithophones (Steggerda, 1944; Kuttner, 1953;
Montagu, 1965; Dams, 1985; Fagg, 1997; Lund, 2009). Steggerda (1944), in a related
study, alleges that stone gongs or ringing stones have the same meaning and could be
used interchangeably. He argues that stones could produce different tonal pitches
according to a fieldwork case study in one of the Maya villages in Yucatan. As he
explains, the tones could not form our musical scale but chimed very nicely when struck
simultaneously. In his study on lithophones, Fritz Kuttner (1953) uses “lithophone” to
refer to a single stone, and “lithophones” to represent the sets of stones, whereas as we
will see others use lithophone to represent a group of stones. M. Catherine Fagg (1997),
on the other hand, uses the term “rock gong” to indicate stones that are natural and large
or unmoveable, in contrast to other lithophones which are portable and have been either
artificially tuned or selected for their tonal suitability. However, according to Cajsa
Lund (2009), these sorts of instruments should be named “ringing stones” as an overall
term. The entry “Lithophone” in the New Grove dictionary of music and musicians is
described as “a sounding stone or series of resonant stone slabs or plaques, suspended
horizontally or vertically, or circular stone discs arranged chromatically...such
lithophones may more appropriately be termed rock gongs” (Sadie, 2001, Vol.14, p.
886). Interestingly, in the dictionary, “stone chime” is used for describing Chinese
stone-made instruments in remote antiquity. This term is also mentioned in Fagg’s Rock
music, as he states, however, “The best known and most carefully constructed are the
chime stones, common in the culture area of ancient China” (Fagg, 1997, p. 1-2). In his
Suspended music, Lothar von Falkenhausen uses a compound word “chimestone” to

replace “chime stones” (Falkenhausen, 1993).



To sum up, a lithophone generally refers to man-made stone musical instruments, like
bar idiophones in Vietnam, chime stones in China and so on. A rock gong is a natural
stone, often extremely heavy and not portable in contrast to lithophones. Qing is a
unique word which specifically refers to five-sided chime stones and their previous
types in ancient China. However, there is no uniform approach to describe the entire
range of stone-made musical instruments. It is useful to separate the Chinese chime
stone from other stone-made instruments since it has a particular shape and tuning
system. In Chinese phonology/pronunciation (Pinyin system), ging has different
possible meanings, such as celebrating events, as light as a feather, and inviting
somebody to somewhere. As a result, it is problematic to use ging as the primary term
for the Chinese chime stone, as it introduces some inconsistencies and confusions in
the terminology relating to stone-made instruments. In this research, I adopt chime
stone as an overall term to represent these stone-made instruments instead of using the

Chinese character ging or other terms that are difficult to distinguish. The singular form
of chime stone is actually described as Te Qing £52= (singly used chime stone, usually

shaped, and large in size) which individually appeared in early times, from the late

Neolithic (ca. 2400 BCE) to the Western Zhou period (1046-771 BCE). The plural form
chime stones are usually the symbol of sets of chime stones (Bian Qing 4FEs), which

appeared approximately in the late Shang dynasty (ca. 1260-1050 BCE) throughout the
Western Zhou (1046-771 BCE) and Eastern Zhou dynasties (770-256 BCE), and

extended to the Western Han period.

The term ging also leads us to the further issue of Chinese characters. Various characters

have been used to depict the chime stone; Chinese classical texts indicate this evolution.
Different characters for ging occurred several times in antiquity. Initially, “shi” &

(stone) referred to the chime stone. In Shang Shu (Venerable documents from antiquity),

it describes: “[People] playing chime stone, and dressing up as a variety of animals to



dance.”® This depicts a scene featuring a performance with accompanying chime stones.
The inscription “shi” also appears on a chime stone unearthed from the tomb of Fu Hao,

a consort of Shang king dating approximately to the thirteen century BCE, shown as
“Renzhu ru Shi” #F/7 A1 (Renzhu sends stone as a gift). Another example is the
inscription engraved on the chime stones’ box found in the tomb of Marquis Yi of the

Zeng state (the early Warring States period, 433 BCE), “Guxi shi Shi you san zaici” 5
et A X =74 (4£) [t (thirteen stones of Guxi are installed here), Guxi also

referring to one of twelve-lii names®. The term “mingqiu” "&E (sounding ball or ringing

ball) is another name for chime stone. According to Shang Shu Yi Ji, it depicts a scene
as “Striking sounding ball, playing the gin and se zithers” (Ruan, 1980. Shang Shu Yi
Ji).

Another notable example of the chime stone in classical texts is the pictographic
character 7 qing. This character appeared on oracle bone inscriptions in the late

Shang period (ca. 1260-1050 BCE), although there is no evidence that this character
has been previously used in connection with the stone instrument previously described.
In Zuo Zhuan (The commentary of Zuo, probably fourth century BCE) it also depicts
“qing”, and tells a story of people in the Zheng state bribing someone in the Marquis of
the Jin state with gifts including “two sets of chime bells, bo-bells and chime stones, as

well as sixteen female musicians”.’

In short, it seems that the terms shi, mingqiu, and ging are all used to depict the chime
stone. They simultaneously existed in the past and could be used alternately. A single
chime stone is also addressed as 7e Qing and this inscription appeared on a chime stone
dating to the Qing dynasty (1636-1911 CE), although we do not have evidence to

conclude that 7e Qing was used before the Han dynasty. Bian Qing refers to sets of

5 Translated by Xueyang Fang, similarly hereinafter unless an exception with footnotes.

6 See Chapter 8 for detailed discussion about traditional Chinese twelve-1ti

7 Zuo Zhuan: “Xianggong shiyinian”. For the Chinese version, see Ruan, 1980, p. 1951.
6



chime stones that were frequently combined with chime bells in instrumental
performance in the royal court. It seems that defining the character of chime stones was
a challenging task in ancient times. However, in later times, ging became the unique
word referring to a percussive stone-made musical instrument and this has survived to

be used in modern society.

1.3 Previous and Recent Studies

The chime stone is mentioned many times in Shi Jing (The book of songs: the ancient
Chinese classic of poetry, 900-700 BCE), Shang Shu (Venerable documents from
antiquity, also known as Shu Jing, allegedly compiled by Confucius), as well as in other
classical poems and in the literature of ancient China; but there is no detailed
explanation of them. During the Song dynasty (960-1279 CE), the discipline of
“epigraphy” (Jin Shi Xue, Jin means metal, which refers to objects made of bronze, Shi
is equal to stone-made objects) became popular and it is regarded as the predecessor of
Chinese archaeology, although not the archaeological study in modern meaning that we

commonly know.

Chinese epigraphy mainly researched ancient bronzes and their inscriptions, only a few
cases involved inscriptions on or associated with stone artefacts. With emphasis on
bibliography and textual data, the purpose of epigraphy is to prove details of Chinese
history. In these writings there is much valuable information preserved. Some of the
books created in this period contain images of bronze objects and stone tools, and the
names and contents of their inscriptions, which reflect the core of the discipline of
epigraphy. For example, the chime stone uncovered from a hoard in Shaanxi Fufeng
and housed by Wangshi was recorded in the book Kaogu tu (Illustrations for inquiring
into antiquity, Lii, 1092), then followed the monograph Bogu fu (Bronze objects with
pictures, Wang, 1123) and Lidai zhongding yiqi kuanzhi fatie (Assessment of bells,

tripods, and other ritual vessels from historical times, Xue, 1144), which also discussed



the same chime stone. Later in Yu Xingwu’s (1940) monograph Shuangjianyi gugiwu
tulu (The philological studies on ancient texts and findings), a chime stone excavated
from Henan Luoyang Jincun was also cited as an example. However, the discipline of
epigraphy did not conduct an in-depth study on musical instruments or music itself and

failed to carry out any chronological study of bronzes and other artefacts.

With the development of Chinese archaeology, more research has focused on different
aspects of chime stones. It is interesting to compare the various attitudes both in the
past and present toward chime stones. Topics include typological study, the evolution
of types and decoration, origin and manufacture, set combinations, scales and modes,
sound experimentation and acoustic properties, inscriptions, use and function as well

as social and political meaning in ritual and cultural context in ancient China.

Most Chinese scholars have concentrated their studies on tone series, scales and modes
of chime stones, discussing their regularity (Huang, 1978; Li, 1996; Fang & Zheng,
2007a, 2007b; Fang, 2010a). In order to examine the development of the tone series
and investigate different possibilities of scale formation, Huang Xiangpeng (1978)
conducted the tone measurement and illustrates the tone series of chime stones. He
explores variety within chime stones’ tone series, which evolved from three (such as
shang-jue-zhi, which contains a minor third) to four tones (gong-jue-zhi-yu), and
eventually reached five (pentatonic scale) from the late Shang (ca. 1260-1050 BCE) to
the Warring States period (475-221 BCE). He reviews the development of musical
scales from Neolithic to pre-Qin China, in particular demonstrating the differences of
pentatonic scales between the ancient Chinese and Greek. In his comparison, five-
degree harmonic relation occupies the predominant position in the Greek scale, whereas
the harmonic relationship of the minor third figured prominently in the Chinese scale.
Li Chunyi, a significant researcher of ancient Chinese music historiography and
Chinese music archaeology, has conducted much research on ancient Chinese musical
instruments found archaeologically. In his Zhongguo shanggu chutu yueqi zonglun (The

comprehensive discussion of unearthed musical instruments of ancient China, Li, 1996),



Li constructs a theoretical perspective on chime stones, including a comparative study
of scales and modes in order to find possible scale paradigms. Scales of chime stones
will be discussed in Chapter 8 of this thesis. Fang Jianjun (2010a) measures the tone
data on both chime bells and chime stones excavated from the Luozhuang Western Han
tomb, suggesting that the fundamental frequency becomes much clearer with the

increasing pitch of chime stones. This effect is explored in Chapter 9.

Another research area that scholars have explored is the typology of chime stones.
Several types and subtypes of chime stones have been classified (Chen, 1988; Li, 1996;
Fang, 1996; Zichu Wang, 2004; Anchano Wang, 2005a; Zheng, 2005). According to Li
Chunyi, the chime stones could be mainly divided into four types based upon the
evolution of shape. Following the historical development of chime stones, Fang Jianjun
also contributes a similar classification of four-type chime stones. Fang allocates them
depending on the subtle differences of the top part of the chime stones. Wang Anchao
proposes a classification system of four types of chime stone focused on shape and
decoration (Wang, 2005). Chime stones have also been divided into three types
according to their shape, manufacture and acoustic properties (Zheng, 2005). Wang
Zichu (2004), divides the stones based on the dates of chime stones in different periods,
as well as their shapes and types. Other similar methods for classifying types of chime

stones focus on the evolution of shape and profile (Gao, 2004; Ren, 2008).

The shape of chime stones (five sides with a curved base) led to discussion among
scholars as to whether the instruments had an ancestor. Some have suggested that it
came from a stone-made tool used in agricultural production (Wang & Jia, 1991; Xiu
& Wang, 2001; Wang, 2006a), while others (Kuttner, 1953; Suo, 2009) suggest the
chime stone and other objects have an evolutionary relationship. Kuttner (1953) claims
that the chime stones were connected to the Chinese pi disk (bi in Pinyin system), and
he suggests that the bi disk was the embryonic form of the chime stone. Suo Quanxing
(2009) also argues that this rectangular stone implement with a square-hole that was

chiselled on the surface of it was the ancestor of the chime stone. Chime stone shape



typology is discussed in Chapter 3.

Dating methods in this music archaeological field can be problematic. The application
of the '*C (Carbon-14) dating system (Kovar, 1966; Bowman, 1990; Mook & van der
Plicht, 1999; Qiu & Zhang, 1999; Qiu & Cai, 2001) cannot be used to date the stones
themselves, but is used to date items found in association with them, and thus the date
of their burial. Cajsa Lund (2009) discusses dating ringing stones found in Sweden
through observing cup marks on them. As she suggests, this method of dating gives a
broad range of dates by using this cup mark criterion. No matter how one dates stone-
made musical instruments, the time suggested is not a fixed point but rather an

approximate range.

Other related research includes inscriptions, decorations, and metaphor relating to the
chime stones. A comparative study on inscriptions between chime stones and drum-
shaped stones of the Qin state in the Spring and Autumn period discusses the possible
date of manufacture and the similarity of styles of these inscriptions (Hao & Hao, 2007).
Different decorations or inscriptions on each chime stone may be more metaphorical,
depending on their type of patterns, contents and archaeological contexts. The essence
of either inscriptions or decorations is that they can reflect the ritual power and status
of the owners (Qiu & Li, 1981; Huang, 1981; Li, 1983; Chen, 2002; Ye & Wang, 2005;
Wang, 2006b). Inscriptions also sometimes explore the musical theories relating to the

tuning system (Hubei Provincial Museum, 1981; Fang & Zheng, 2007a, 2007b).

In relation to the manufacture technique of the chime stones, the Kaogongji (The
records of examination of craftsmen) describes the method of pitch tuning and also the
ratios between different dimensions of chime stones in the chapter of Qingshi (Qing
family). This book is a Chinese historical document that records the specification and
manufacturing process for various types of work in the official handicraft industry.
Qingshi was a craftsman and an expert at making chime stones professionally. In
general, historians treat this book as an official record in relation to the Qi state in

northeast China of the early Warring States period (476-387 BCE), but the author is
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anonymous. It exemplifies a formula that shows how to calculate the ratio of the sizes
of the main parts of the chime stone, during the Eastern Zhou periods (770-256 BCE.

See Chapter 4).

In the 1960s, Zhuang Benli (1966) conducted a research project focused on musical
instruments in museum collections in Taipei, which include chime stones and clay
ocarinas that were discovered in the 1930s in Anyang, Henan province, and were then
transferred to Taiwan before 1949. In order to explore the evolution of shape and design
of chime stones collections in Taipei during the Shang (ca. 1600-1046 BCE) and Zhou
dynasties, he measured four chime stones to compare with the Kaogongji Qingshi text.
The results show that the actual sizes of chime stones are different from the text. Also
based on the formula in Kaogongji, Fang Jianjun (1989c) examines nine Western Zhou
(1046-771 BCE) samples of chime stones found in different geographical locations. By
comparing with this formula, he found that dimensions and ratios of unearthed chime
stones are a little smaller than that of the Kaogongji Qingshi. Chapter 4 explores various
geographic locations and periods of the sample of chime stones, using both the present

project’s fieldwork and existing research data from the past.

Sun Chen (2009) focuses on attempting to find different meanings of the formula in
Kaogongji, and verifies the text by calculating the dimensions of unearthed chime
stones. Other scholars have discussed the possible date in which Kaogongji was written
(Xuan, 1993; He, 2009; Sun, 2009) and examined the acoustic theories the book
describes (Du, 1965; Wenren, 1982). Among them, Wenren Jun (1982) proposes a
specific explanation of acoustical descriptions relating to the chime stones in light of
modern acoustical theory, and his research shows that the vibration of a chime stone is

equivalent to the sound mechanism of transverse vibration of elastic plate.

Acoustic research on stone-made musical instruments has in recent years aroused much
interest. For instance, Thomas Rossing and Junehee Yoo (2006) carried out comparative
acoustic research focused on Chinese chime stones and Korean pyeongyeong. They

provide conclusions about relationships of chime stone vertex angle and fundamental
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frequencies, and their work is discussed in Chapter 9, which explores the wider spectra

of the larger sample group of stones under study in this thesis.

Rupert Till (2010) conducts acoustic analysis of a digital model of Stonehenge by using
software designed for architects’ use, exploring acoustics and stone in the context of a
large stone monument. Aaron Watson (2013) focuses his study on acoustics of Neolithic
monuments and discusses whether the acoustics of Neolithic monuments are intentional
or fortuitous. Apart from these studies, a significant amount of research exists on the
tuning systems of chime stones in ancient China (Dai, 1993; Wu, 1994; Miao, 1996;
Feng et al., 1996), through which the history of acoustics in China is described. Other
studies (Kuttner, 1953; Zhu, 2010) are associated with musical and physical qualities
of chime stones. Kuttner proposes that the curved base of chime stones acts to improve
the acoustical qualities of the stone. Zhu Guowei (2010) argues that it is possible to
obtain reduced overtones in the lower frequency range when a curved base chime stone
vibrates. They both suggest that the curved base of some chime stones has a specific

acoustic effect (see Chapter 9).

Research on vibration patterns in chime stones is also significant. Vibrating models can
be examined by using a number of different methods (JSDTKGD, 1988; Chen & Wang,
1989; Yoo & Rossing, 2006; Zhang, Cheng & Zhu, 1997). Chinese archaeologists have
conducted experimental work to calculate key vibrating frequencies and modes and to
research vibrating properties in the various shapes of the chime stones. To analyse these
different vibrating modes, it is necessary to find relationships between vibrational mode
frequencies and shapes of ancient chime stones. Using FEM (Finite Element Method),
the Jiangsu Dantu archaeological team have calculated the vibration characteristics and
frequencies of the chime stones in various shapes and sizes. Chen Tong and Wang
Zhongyan have carried out similar research by using FEM to obtain an empirical
formula for the calculation of the fundamental frequency of a stone. Thereafter, Yoo
and Rossing have conducted an experiment to make a comparison between the Korean

pyeongyeongs and Chinese chime stones. They highlight that the most important
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parameter is the vertex angle of the chime stones, but the curvature of the base of chime
stones may have a smaller influence. These experiments were theoretical computer
studies, and they dealt only with straight sides, whereas most real chime stones have

curved bottoms, which are far more difficult to analyse.

Another approach is to use Nearfield Acoustic Holography to simulate the vibration
modes of chime stones (Zhang, Cheng & Zhu, 1997). Zhang Dejun, Cheng Jianzheng
and Zhu Nianqiu (1997) focus on studying different aspects of chime stones in order to
obtain a specific formula for pitch design, through building different models of chime
stones. The first two experiments used the same methodology and concentrated on the
fundamental frequencies and primary modes of Chinese chime stones. The third
experiment used a parallel comparison to find similarities and differences between the
Chinese chime stones and Korean pyeongyeongs. Nearfield Acoustic Holography was
used to detect the vibrational modes present, but these methods do not include the
curvature of the base, and the formula it informed has some deviations from computer

based experiments.

Other related research on chime stones are based on computational and technological
analysis. Zhang Baocheng, Xu Xuexian, Chu Meijuan and Han Liusheng (1983)
primarily use computer analysis of the sonic properties of chime stones, in particular to
investigate their vibration model through the use of spectrograms, combined with
mathematical equations for calculating their frequencies. In contrast to this, Jae-hyun
Ahn and Richard Dudas (2015) focus on physical model studies that rely on
computational Modal software. They have created a physical model that can be used in
musical studies. They have also constructed a framework on use of synthesis of ancient
chime stones. Both projects are based on computer models rather than actual chime

stones.

Much research has been carried out on the 32 piece set of chime stones from the
Marquis Yi’s tomb of the Zeng state. The tomb contains large numbers of musical

instruments, including a sixty-five-part assemblage of bronze bells and many other
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wind and string instruments. Relevant studies on chime stones from Marquis Yi’s tomb
have involved the textual explanation of the inscriptions (Huang, 1981; Hubei
Provincial Museum, 1981; Qiu & Li, 1981; Li, 1983; Chen, 2002; Wang, 2006b), the
scale structure of chime stones (Gao, 1988; Wang, 2005b, 2007; Liu, 2014; Liu, 2015),
and the reconstruction of chime stones (Tong, 1981; Hubei provincial Museum &
ZKYWWYS, 1984; Xu, Zhang & Feng, 1988; Zhang, 2006). These comprehensive
studies, to some extent provide a reference for researching chime stones from other
mausoleums during the Eastern Zhou period (770-256 BCE). Studies of this set of
stones provide a model approach, as discussed in Chapter 8, which explores scales and

modes in chime stones.

Although both archaeologists and musicologists have paid considerable attention to the
acoustics of chime stones, their cultural significance and relationship with the ancient
Chinese system of ritual and music (Li Yue Zhidu) have been largely ignored. Previous
studies pay insufficient attention to acoustical properties, especially timbre analysis of
partials. Scholars have highlighted the data acquired from tone measurement of chime
stones, but there has been little widely cast fieldwork or broad analysis. Some issues
need further discussion, for instance, how did ancient people create the convex
pentagon-shaped chime stone, and what is the meaning of this unique shape? What is
the significance of the chime stone with arching base? What are the sound qualities and
timbre characteristics of chime stones archaeologically found in different regions and
historical periods? These questions outline, the persisting mystery of the chime stones,

and that it is worthy of further discussion.

1.4 Research Sources and Methodology

In order to obtain specific and reliable results, I chose only to study chime stones that
were uncovered archaeologically by means of scientific excavation with published

formal or brief reports, and included only a very few unearthed samples without
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archaeological context. References examined for the project include an extensive
number of research articles related to chime stones published in scientific journals.
Owing to the emergence of newly excavated finds and their studies, I generally defined

the deadline of research materials in this thesis as published before October 2018.

In this dissertation, I rely on archaeological sources including excavation texts such as
inscriptions on chime stones. The most valuable materials for this study are the musical
instruments themselves, which have been found in aristocratic tombs as well as some
small tombs with unknown occupants. Those archaeological sources, as Li Chunyi says,
are full of authentic, accurate materials and facts (Li, 1986). The data from my
fieldwork provides extra evidence. It covers chime stones in museum collections and
creates original sound recordings. In addition, I consulted a number of historical
documents. The range of textual sources reveal more about real musical practice during
ancient times, which include classical texts such as Zhou Li, Shi Jing and the volume

of Yue Ji (Record of music) in the Li Ji (The book of rites).

The principal methodology in this thesis is music archaeology, a new discipline with
approaches including classification, analysis and typological study (Hickmann, 2001,
p. 848-854), followed by methods of archaeoacoustics and sound archaeology. From a
diachronic and synchronic perspective, I classify the chime stones into specific types
and subtypes, and explore their evolutionary development of shape and manufacture. |
will investigate how the chime stone evolved from beginning to maturity and their
variety, and consider how it evolved from the late Neolithic Age (ca. 2400 BCE) to the

Western Han dynasty (202 BCE-8 CE) during two thousand years.

I then conduct an acoustical study of the chime stones. Firstly, I take pitch
measurements and obtain pitch data, then examine the combinations of the chime stones,
their tone series, scales and modes, and their connection with bronze bells and other
sorts of musical instruments. I adopt the archaeoacoustics method for exploring the
acoustic experimentation related to pitch, timbre and frequency spectrum of the chime

stones by using computer software, in order to find the relationship between frequencies
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and dimensional elements.

The project methodology is in part derived from the theoretical framework of
organology within ethnomusicology, as discussed by Mantle Hood (1971). He suggests
that research on musical instruments should combine ontology of technology with their
cultural background. His ‘“organogram” demonstrates that organological research
should be sited within a comprehensive context of economy, culture, rite, symbol, and
gender. Hood regards music in its relation to society and culture, stating that
ethnomusicology is “an approach...not only in terms of itself but also in terms of its
cultural context” (Hood, 1969, p. 40). He later concludes, “Music is inseparable from
the cultural context as distinct from its social context and it both affects and is affected
by the context” (Hood, 1971, p. 250). Moreover, Alan Merriam mentions “the study of
music in culture” (Merriam, 1960, p. 109), he later emphasizes this point in his 7he

anthropology of music (Merriam, 1964, p. 17-36).

Lothar von Falkenhausen adds that research into ancient musical instruments such as
chime bells, should not only stress their type, but also their culture (Falkenhausen,
1993). Indeed, unearthed musical instruments cannot be defined and studied without
reference to their archaeological context or archaeological culture. All these theories
emphasise that we should put music into its cultural context in the course of study. Thus,
it is crucial to research the chime stone based upon a system of ritual and music (Li Yue
Zhidu) and combine musical research with cultural perspectives to explore the role,
function and significance of the chime stone in the specific time and space of ancient
China. It is important to study both material culture and spiritual culture of the
instruments in an archaeological context, rather than to study them in isolation, as has
been the approach of many previous studies. Furthermore, it is necessary to pay
attention to the excavated ruins, tombs, ancient states and ethnicities that chime stones

belonged to.

Field work in music archaeology uses observation, sound recording, physical

measurement and pitch measurement, and collection of a range of data. In 2013, I
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carried out field work in Hebi City Museum (Henan) with colleagues and students from
Tianjin Conservatory of Music, to measure the chime stones and chime bells dating to
the Spring and Autumn period (770-476 BCE), which were excavated from the tomb
M4 in Qixian Songzhuang (Henan). In 2016, I went to various sites in China, including
Anyang, Hebi, Xinzheng and Zhengzhou (all in Henan province), as well as Xi’an
(Shaanxi), Chaoyang (Liaoning), Chifeng (Inner Mongolia), Zhangqiu, and Jinan
(Shandong) to visit museum collections of chime stones and other instruments. During
my field work, I observed one hundred and eleven chime stones. Some of them are well
preserved, but some had already broken, and thus I could not always take sound
recordings and measurements. Even so, [ have measured the dimensions and pitch data
of 65 chime stones in total, and other published data of pitch measurements are also

discussed in this thesis.

In addition, the research makes a comprehensive application of tables, figures and
spectrograms to demonstrate relevant data and analysis. The sound of 65 chime stones
was recorded through fieldwork and subsequent testing by computer. In previous
studies, scholars mainly focused solely on the pitch and scales that the ancient chime
stones produced. By means of experimental composition, the project searches for
possibilities of combining sound samples from ancient chime stones and other
instruments such as bronze bells, clay ocarinas, guzheng zithers, and di bamboo flute,
through which we may encounter the sound of remote antiquity. Through sound
experimentation and analysis, I identify the relationship and inner connections among
tones, dimension data, shape and materials of chime stones found in different regions
and different historical periods in ancient China. It is this comprehensive and detailed
methodology that differentiates the present study from previous studies, which tended

to be narrowly focused.
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1.5 The Organization of the Thesis

This thesis is divided into 11 chapters. The present chapter is an overview of recent
studies and methodological discussion. In Chapter 2, I will survey the geographical
distribution of the chime stones found in the Yellow River and the Yangtze River valley
areas, and describe the unearthed circumstances and archaeological contexts. Chapters
3 to 8 will contain an in-depth discussion of chime stones unearthed from those regions,
involving classification and typology, evolution of shape, manufacture, performance
and assemblage of the chime stones as well as the detailed pitch measurement and
analysis. Chapter 9 examines acoustic properties of chime stones through sound
experimentation and acoustics. Chapter 10 looks at the use and function of chime stones,
which includes chime stones in ancient ensemble, cultural context, used in ritual music,
and the symbolic meaning of chime stones in ancient China. The final chapter draws

conclusions, looks at research barriers and proposes future studies on chime stones.

1.6 Summary

This chapter has provided a comprehensive view of existing research, presents the aims
of the present research, alongside material sources and methodology, and elaborates the
theoretical framework of this thesis. The chapter contains a detailed comparison of
different terms used to refer to chime stones. The variety of terminology can be
confusing in this research area, which is why I attempt to offer my own definition. A
summary of the main chime stones findings at the two river basins, together with

geographical features of distributions, is provided in the next chapter.
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Chapter 2: Archaeological Finds and Distributions

This chapter aims to survey and discuss the geographical distributions and features of
unearthed chime stones in the “two river basins”, the Yellow River and the Yangtze
River areas. A large number of archaeological sites and artefacts including chime stones

and many other musical instruments have been excavated from these two regions.

2.1 The Yellow River Valley Region and the Area to its North

The Yellow River, with its length of more than five thousand kilometers, is the second
longest river in China and the sixth longest in the world. Originating from the
Bayankala Mountains in Qinghai province, it flows through nine provinces of China
and empties into the Bohai Sea. The upper reaches of the Yellow River flow from
Qinghai, Sichuan, Gansu and Ningxia. The middle and lower streams of the
Yellow River pass through Inner Mongolia, Shaanxi, Shanxi, Henan and
Shandong. Since its valley is the main birthplace of Chinese civilization and the most
prosperous region in early Chinese history, it is called the “Mother River of China” and
also hailed as “the Cradle of Chinese civilization” (Liu, 2016). The most ancient
archaeological findings are distributed along the Yellow River valley and some beyond
its northern part, especially musical instruments, offer rich research possibilities. The
following will survey archaeological finds of chime stones, according to ancient

Chinese chronological sequences.
2.1.1 The Neolithic Chime Stones

Ten samples of Neolithic chime stones have been archaeologically discovered in China
(see table. 2). The table contains details of all Neolithic chime stones including some
broken and restored specimens. The first four specimens are representative of the

earliest chime stones, which were all uncovered from large tombs in the cemetery at the
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Neolithic site of Xiangfen Taosi (Shanxi)®. They belonged to the Taosi culture
(previously named late Longshan culture Taosi type). The Taosi site lies within the
boundaries of Xiangfen county, Linfen city in Shanxi province. The Taosi
archaeological culture was contemporary with the late Longshan period and it dated to
around 2450-1900 BCE, based on 24 reliably calibrated radiocarbon dates. The tombs
in Taosi which contained early period chime stones are dated from around 2400-2300
BCE according to carbon-14 dating (ZSKKGS & LFWWIJ, 2015). A chime stone
(M3002:6) from tomb M3002 is made of chert with a caesious colour, by using the
chipped stone tool manufacturing process (figs. 2&3; see also Chapter 5). The tomb has
a passageway leading to the main chamber. Similarly, the other three chime stones were
also buried in tombs with this layout. On the basis of the rich funerary artefacts present,
archaeologists suggest that a tomb with such a passageway not only symbolizes wealth,
but also the high standing and social status of the deceased tomb occupant, and it is a

characteristic of the royal cemetery in later periods (e.g. the Shang dynasty).

In tomb M3015, two crocodile skin drums and one pottery drum were discovered close
to a chime stone made of hornfels stone of grey colour (figs. 4&5). Figure 4 shows the
layout of the tomb; the proximity of the drums and chime stone offers the possibility
that they were played together. The other two chime stones unearthed from different
tombs were also coexistent with such instruments (fig. 6). These chime stones are close
to grey-green colour and music archaeologists have measured their tone pitches (see
Chapter 8). In view of the geographical location where these chime stones were
unearthed, the site and tombs probably belonged to some ancient tribes (ZSKKGS &
LFWW], 2015). Zhang Qingli and Zhang Jie have asserted that this middle Neolithic
Age is when super settlements and tribes began to appear (Zhang & Zhang, 2017).

However, proof of this theory would be assisted by further archaeological excavation.

As shown in table 2, around half of the Neolithic chime stones were found in Shanxi,

only two examples were discovered in Henan and Qinghai, suggesting that the Neolithic

8 Since the source will be listed in all tables, I here do not cite them repeatedly.
20



chime stones were mainly found in both the upper and middle areas of the Yellow River
valley, with no evidence to show their appearance in the lower region. From current

evidence it is likely that the former region is where Chinese chime stones were first

manufactured.
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Figure 2. Diagram of Shanxi Xiangfen Taosi M3002.
Crocodile skin drums (nos.27-28), chime stone (no. 6). After ZSKKGS & LFWW]J, 2015, p. 454,

fig. 4-37 (A). Redrawn by Xueyang Fang.

0 12cm

Figure 3. Chime stone from Shanxi Xiangfen Taosi M3002.
Early Taosi culture (ca. 2400-2300 BCE). Length: 95 cm. After ZSKKGS & LFWW], 2015, p.

672, fig. 4-147. Redrawn by Xueyang Fang.
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Figure 4. Diagram of Shanxi Xiangfen Taosi M301S5.
Crocodile skin drums (nos.15-16), chime stone (no. 17). After ZSKKGS & LFWW]J, 2015, p. 452
fig. 4-36 (A). Redrawn by Xueyang Fang.

Figure 5. Crocodile skin drum from Xiangfen Taosi M3015.
Early Taosi culture (ca. 2400-2300 BCE). Height: 110 cm. After ZSKKGS & LFWW], 2015,
color plate 21.
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Figure 6. Pottery drums from Xiangfen Taosi large tombs.

1. M3072:11, Height: 80.4 cm; 2. M3016:33, Height: 45.6 cm; 3. M3002:53, Height: 81.4 cm; 4.
M3032:1, Height: 140.5 cm. Early Taosi culture (ca. 2400-2300 BCE). After ZSKKGS &
LFWW]I, 2015, p. 1333, fig. 2.
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Table 2. The Neolithic chime stones unearthed in northern China

Excavation Site and/or tomb® Specimen no. Date Chime Other musical Source

No. year stone instruments

1 1979 Shanxi Xiangfen Taosi M3002:6 Early Taosi culture (ca.2400- 1 2 crocodile skin drums, 1 ZSKKGS & LFWW/J,
M3002 2300 BCE) pottery drum 201510

2 1978-1980  Shanxi Xiangfen Taosi M3015:17 Early Taosi culture (ca.2400- 1 2 crocodile skin drums, 1 ZSKKGS & LFWW/J,
M3015 2300 BCE) pottery drum 2015

3 1978-1980  Shanxi Xiangfen Taosi M3072:10 Early Taosi culture 1 1 crocodile skin drum, 1 ZSKKGS & LFWW/J,
M3072 (ca. 2400-2300 BCE) pottery drum 2015

4 1978-1980  Shanxi Xiangfen Taosi M3016:39 Early Taosi culture (ca.2400- 1 2 crocodile skin drums, 1 ZSKKGS & LFWW]J,

5 1988-1989

6 1987
7 1978
8 1983

9 1974-1978

10 1976

M3016
Shanxi Xiangfen
Daguduishan

Shanxi Wutai Yangbai

Shanxi Wenxi
Nansongcun

Henan Yuxian Yanzhai
M14

Qinghai Ledu Liuwan
M1103

Gansu Lanzhou Yuzhong
Majiawa

87SWYHI11:1

YHYS83T11M14

M1103:35

2300 BCE)
Taosi culture (ca. 2450-1900
BCE)

Early Longshan culture (ca.
2100-2000 BCE)

Early Taosi culture (ca. 2400-
2300 BCE)

Late Longshan culture (ca.
2400-1900 BCE)

Early Qijia culture (ca. 2200-
1600 BCE)

Qijia culture (ca. 2000-1900
BCE)

1 semi-finished
product

1

pottery drum

2015

Tao, 1988

Wang & Jia, 1991

Li & Han, 1986

Kuang & Jiang, 1984

QHWGKGD et al.,

1984
WWDXBJB, 1998

9 Normally, Chinese archaeological excavation report uses M to indicate tomb, for instance, M1 means tomb 1, and M1: 36 is a specimen number of an artefact or a
funerary object. The data from tables are all based on scientific excavations.
10 The abbreviation of these sources. See “The abbreviation of institutions in China” in Appendix 2.
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2.1.2 The Xia and Shang Chime Stones

Recorded in the second volume Xia Ben Ji (Record of the Xia dynasty) in Shi Ji (The
records of the grand historian, Sima, [145 or 135-90 BCE] 1993), the Xia was an early
dynasty in ancient China, which was dated from around 2070-1600 BCE.
Archaeological evidence has shown that the capital of the Xia dynasty was located in
the area of southern Shanxi and Western Henan (WWDXBJB, 1996a, 2000). Following
the Xia, the Shang was the second dynasty, and was divided into early and late periods.
Absolute dates are hard to establish, as they vary almost with each scholar. According
to the Xia Shang Zhou Duandai Gongcheng (Experts in the project of the Xia, Shang,
and Zhou dynasties chronology, 2000), a new dating system has emerged, which I adopt
(see table. 1).

Archaeological excavation shows that in the Xia dynasty, the typical representative
culture is the Erlitou culture. Erlitou culture (1-4 periods) belonged to the Xia dynasty
according to the chronological research project mentioned above. In three separate sites,
Shanxi Xiaxian Dongxiafeng, Xiangfen Zhanghuai and Henan Yanshi Erlitou, single
chime stones have been found. These chime stones were manufactured using the
chipped stone tool method. The Erlitou chime stone has a concave gu (the slanting part
of the chime stone when it is suspended from a rack) and guu part (opposite to the gu
part); in other stones these two parts are straight. This distinction will be further detailed
in Chapter 4, but it is clear that, even in these early periods, there is a developing

tradition of particular shaping.

The archaeologically found musical instruments of the Shang dynasty (ca. 1600-1046
BCE) are separately located in the middle and lower river areas in Shaanxi, Shanxi,
Inner Mongolia, Henan and Shandong. Moreover, there are several chime stones
unearthed in the northern area of the Yellow River—the northern Hebei and western
Liaoning province. The early Shang musical instruments mainly appeared in the site of
Erligang culture (ca. 1600-1300 BCE). For example, a single chime stone was found in

Zhengzhou Xiaoshuangqiao at the site of a large palace building dating to the upper
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layer of Erligang culture.

Some musical instruments have been excavated from the Lower Xiajiadian culture (the
upper limit dated to around 2300 BCE and lower limit to approximately 1600 BCE).
The chime stones from this culture had an angular top shape and their date was similar
to that of the late Shang dynasty (Fang, 2006). In the late Shang in Anyang, the
representative archaeological culture is known as the Yinxu culture, which was mainly
found in the Shang capital Yinxu (present day Anyang in Henan) and divided into four

historic periods, their chronological sequence is shown below (Jiang, 2001, p. 130):
Yinxu culture Period  1260-1235 BCE
Yinxu culture Period I 1230-1120 BCE
Yinxu culture Period I 1150-1080 BCE
Yinxu culture Period IV 1097-1050 BCE

Some Shang dynasty (ca. 1600-1046 BCE) chime stones were found in archaeological
sites far from the Central Plain region and this suggests that they belonged to local states

or tribes. The single chime stone unearthed from the Lower Xiajiadian culture in
western Liaoning, for instance, belonged to the Guzhu J[{//'] state of north-eastern China

(Fang, 2006, p. 138). The same archaeological culture also spread across southeast
Inner Mongolia, where a single chime stone was also excavated (Zheng & Zhang, 1983).
Tomb M4 in Shandong Tengzhou Qianzhangda also contained a single chime stone.

M4 is a tomb with two passageways, which possibly had a relationship with the Xue

g state (ZSKKGSSDGZD, 1992). According to inscriptional evidence from M4, Shi

5 appears on bronze vessels; Wang Entian argues that the tomb probably belonged to

a tribe of Shi (Wang, 2000). These stones appear to be high status items that probably

had a meaning to the whole tribe.

Of the Shang (ca. 1600-1046 BCE) chime stones, four were discovered in Liaoning,
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two in Inner Mongolia, one in Tianjin, five in Shanxi, 27 in Henan, five in Shandong,
and one each in Hebei and Shaanxi. It seems that chime stones are largely found in the
middle reaches of the Yellow River area during the Shang period, especially in the late
Shang capital city Anyang. 27 single chime stones were unearthed in Henan; nearly 90%

of all the finds of the Xia and Shang dynasties (table. 3).

At Houjiazhuang Xibeigang in the late Shang capital Anyang, located in the district of
late Shang Kings’ mausoleum, some large cross-shaped tombs with four passageways
contained musical instruments. However, only a few survived due to a large number of
tomb robberies (Yang, 2002. fig. 7). In Wuguancun, the contents of tomb WKGM1
included a single chime stone engraved with a tiger motif (fig. 8). In Houjiazhuang,
M1217 contained a single chime stone and a drum together with the remains of a chime-
rack and drum stand. M1004 contained three chime stones, whereas M1001 only had
broken pieces of chime stones accompanied by two ocarinas. Other large tombs such
as M 1550 only unearthed one ocarina. These tombs belonged to different kings during

the late Shang periods (between Yinxu culture II-III).

1003
1004 1443 1400
1500
D 1129
WKGM1

1567
1550

1217

260
A :tomb buried with instrument 0 50m ﬂ

Figure 7. Plan of late Shang kings’ mausoleum in Anyang Yinxu.
After Yang Baocheng, 2002, fig. 18. Redrawn by Xueyang Fang.
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Figure 8. Chime stone from Henan Anyang Wuguancun WKGM1.
Late Shang dynasty (ca. 1260-1050 BCE). Length: 82.6 cm. After WWDXBJB, 19964, fig. 1.3.2.

Sites and tombs other than the Kings’ mausoleum also contained chime stones. Near
the site of the palace building in Anyang Yinxu Huanshui Nan’an, a single chime stone
decorated with a dragon image was discovered. Fu Hao, a consort of Shang king Wu
Ding, was a military general. Her tomb was a rectangular pit without a tomb passageway,
but it contained extremely rich funerary objects including bronze vessels, weapons and
musical instruments. Five chime stones, five chime bells and three ocarinas were
excavated from Fu Hao’s tomb (ca. 1200 BCE. ZSKKGS, 1980); sadly, the poor
condition of the chime stones prevents acoustical study. In two singly used chime stones,
one is ornamented with an owl-like pattern, another as I mentioned in Chapter 1, was
carved with the inscriptions “Renzhu ru Shi” (Renzhu sends stone as a gift; fig. 9).
Renzhu is assumed to be the ethnic minority Guzhu, which was associated with the

Lower Xiajiadian culture (Cao, 1993).
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Figure 9. Chime stone from Fu Hao’s tomb.
Late Shang (ca. 1200 BCE). Length: 45 cm. Right: rubbing of inscription. After WWDXBJB,
19964, fig. 1.3.3.

In the western district of Yinxu, some aristocratic tombs contained musical instruments.
Tomb M701 contained one single chime stone, while M93 was a medium-sized tomb
with a passageway, from which five chime stones with painted patterns on their surface
and a few other artefacts survived (fig. 10). Whereas most chime stones have holes
placed so that the stone hangs at an angle, more horizontal than vertical, the Fu Hao

chime stone would have hung vertically, as the hole was near one end of the stone.

The finds from tombs of the Shang dynasty (ca. 1600-1046 BCE) provide strong
evidence that these bronze bells and chime stones are a part of the ancient court ritual

“metal and stone music”, showing that this preliminary ritual music system had been

established as early as the late Shang period (ca. 1260-1050 BCE).
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Figure 10. Chime stones from Yinxu Xiqu M93.
Late Shang. 1.M93:2; 2. M93: 5; 3. M93:3; 4. M93:6; 5. M93: 20. After ZSKKGSAYGZD, 1979,

p. 103, fig. 78. Redrawn by Xueyang Fang.
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Table 3. The Xia and Shang chime stones found in northern China

No. Excavation Site and/or tomb Specimen no. Date Chime Other musical instruments Source
Year stone
1 1974 Shanxi Xiaxian 74SW26H15: 60 Dongxiafeng type of 1 - DXFKGD, 1980
Dongxiafeng Erlitou culture, Xia
dynasty
2 1975 Henan Yanshi Erlitou 75YLVIK3: 21 Erlitou culture III, Xia 1 - ZSKKGSELTGZD,
dynasty 1976
3 2003 Shanxi Xiangfen H1:1 Xia dynasty 1 - Xiangfen Museum, 2007
Zhanghuai
4 1972 Hebei Gaocheng Taixi M112:24 The upper layer of 1 - HBWYS, 1985
MIl112 Erligang culture
(ca.1300 BCE)
5 1990 Henan Zhengzhou ZSXT189 (3):1 The upper layer of 1 - HNWYS, 1993
Shifoxiang Erligang culture (ca.
Xiaoshuangqiao 1300 BCE)
6 1973 Shaanxi Lantian - The upper layer of 1 - Fan & Wu,1980
Huaizhenfang Erligang culture (ca.
1300 BCE)
7 2010 Shandong Jinan - Erligang culture 1 - SDKGX &SDWYS,
Daxinzhuang M 139 2010
8 1971 Henan Anyang Hougang - Yinxu culture [ 1 - ZSKKGSAYFID, 1972
M47
9 1950 Henan Anyang WKGM1 Yinxu culture 11 1 traces of chime rack Guo,1951
Wuguancun M1
10 1976 Henan Anyang Xiaotun AXTMS5:2, 316, 332, Yinxu culture II 5 3 clay ocarinas, 5 chime bells ~ ZSKKGS, 1980
Fu Hao’s tomb AXTMS5 1595, 1596
11 1984 Henan Anyang - Yinxu culture II 1 - ZSKKGSAYFID, 1987
Wuguancun M260
12 1935 Henan Anyang HPKM1001 Yinxu culture II broken 1 clay ocarina, 1 bone Liang & Gao, 1962
Houjiazhuang Xibeigang pieces ocarina, traces of chime rack

31



No. Excavation Site and/or tomb Specimen no. Date Chime Other musical instruments Source
Year stone

13 1990 Henan Anyang Yinxu ASM991:20 Yinxu culture II 1 - WWDXBJB,1996a
Xiqu Dasikongcun M991

14 1980 Henan Anyang ASMS539:11 Yinxu culture II 1 - WWDXBJB,1996a
Dasikongcun M539

15 2001 Henan Anyang M54:207 Yinxu culture II 1 3 chime bells ZSKKGSAYGZD, 2004
Huayuanzhuang M54

16 1935 Henan Anyang HPKMI1217:R1754 Yinxu culture III 1 1 drum with drum stand, 1 Liang & Gao, 1968
Houjiazhuang Xibeigang chime stone rack

17 1935 Henan Anyang HPKM1004 Yinxu culture III 3 - Liang & Gao, 1970
Houjiazhuang Xibeigang

18 1976 Shandong Qingzhou - Yinxu culture II1 1 3 chime bells SDWYS et al., 1989
Subutun M8

19 1990 Henan Anyang M160:6 Yinxu culture II1 1 3 chime bells ZSKKGS, 1998
Guojiazhuang M 160

20 1973 Henan Anyang - Yinxu culture 11 1 - ZSKKGSAYFJD, 1976
Xiaotuncun Huanshui

21 1991 Shandong Tengzhou M4:97 Yinxu culture IV 1 1 ling clapper-bell, 2 ZSKKGSSDGZD, 1992
Qianzhangda M4 crocodile skin drums

22 1991 Shandong Tengzhou - Yinxu culture [V 1 1 ling clapper-bell ZSKKGSSDGZD, 1992
Qianzhangda M203

23 1991 Shandong Tengzhou - Yinxu culture [V 1 1 ling clapper-bell, 2 ZSKKGSSDGZD, 1992
Qianzhangda M210 crocodile drums

24 1977 Henan AnyangYinxu M701:72 Yinxu culture IV 1 - ZSKKGSAYGZD,1979
Xiqu M701

25 1977 Henan Anyang Yinxu M93:2,3,5, 6,20 Yinxu culture IV 5 - ZSKKGSAYGZD,1979
Xiqu M93

26 1976 Shanxi Lingshi Jingjie 76LIM1:13 Yinxu culture IV 1 1 broken crocodile skin drum  SXKGS, 1986
M1
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No. Excavation Site and/or tomb Specimen no. Date Chime Other musical instruments Source
Year stone

27 1976 Shanxi Lingshi Jingjie - Yinxu culture IV 1 - Dai & Liu, 1980
M3

28 1987 Henan Anyang Angang 87AGM1769: 1 late Shang 1 - WWDXBJB, 1996a
Zhongban M1769

29 1978 Henan Anyang AHBMI1 Yinxu culture Unknown - ZSKKGSAYGZD, 1982
Houjiazhuang Beidi

30 1959 Henan Anyang Xiaotun - Late Shang 1 - ZSKKGS, 1987
Xidi M258

31 1990 Shanxi Pinglu - Late Shang 1 - WWDXBJB, 2000
Qianzhuang

32 1965 Tianjin Zhangjiayuan - From late Shang to 1 - Liang & Mei, 2012

Western Zhou

33 1978 Liaoning Jianping - Lower Xiajiadian culture 1 - Fang, 2006
Shuiquan

34 1997 Liaoning Beipiao - Lower Xiajiadian culture 1 - Fang, 2006

35 1996 Kalaqin Dashangian - Lower Xiajiadian culture 1 - ZSKKGS, CFD,
(Inner Mongolia) NMWYS & JDKGX,

36 1977 Kalaqin Xifu (Inner - Lower Xiajiadian culture 1 - Zheng & Zhang, 1983
Mogolia)

37 1980 Liaoning Jianping - Lower Xiajiadian culture 1 - LNSBGZD &
Kalaqin Hedong CYBWGWWZ et al.,

38 1978 Liaoning Jianchang - Lower Xiajiadian culture 1 - Feng & Deng, 1983

Erdaowanzi Dongnangou
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2.1.3 The Western Zhou Chime Stones

Located in the Central Plain region of China, the area now known as Fufeng Zhouyuan
(Shaanxi) was the political centre of the Western Zhou dynasty (1046-771 BCE). There
are relatively few discoveries of chime stones belonging to the early period of the
Western Zhou, while more chime stones have been archaeologically excavated dating
from the middle to late Western Zhou period. Western Zhou musical instruments are
located primarily in the middle and lower areas of the Yellow River. Some chime stones
unearthed in Shaanxi, Shanxi, Henan, and Shandong provinces are preserved well

enough for study of their musical properties through sound experimentation.

The Western Zhou chime stones were mainly distributed in the Shaanxi region, however,
only a few aristocratic tombs have been excavated from the Zhou central realm, with at
least ten chime stones found in Fufeng, Chang’an and Qishan (table. 4). Because of
looting, only tombs in Chang’an Zhangjiapo contained chime stones and bronze bells.
In other states such as the Ce and Rui some chime stones and other musical instruments
have survived. In Chang’an Zhangjiapo, the cemetery of the Jingshu (or Xingshu)
family contained some musical instruments, including three bronze bells and some
broken chime stones excavated from M163; with the bell inscriptions showing the tomb
occupant was a wife of Jingshu. Other Jingshu family tombs (M157, M152 and M170)
also featured chime stones, but without additional musical instruments (fig. 11),

unfortunately their poor condition prevents making sound recordings of them.

0 10cm
1

Figure 11. Chime stone from Jingshu family tomb (M157: 81).
Late Western Zhou (877-771 BCE). After ZSKKGS et al., 1999, fig. 228-8. Redrawn by Xueyang
Fang.
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From Changzikou’s tomb (fig. 12) in Henan Luyi Taiqinggong, one triangular-shaped
chime stone was excavated with six small musical bells (usually called nao & or
)11

occasionally yong JF)"  and five bone panpipes dating to the early Western Zhou period

(1046-977 BCE. fig. 13). The tomb has two passageways and contained very rich

funeral objects including ritual vessels such as the bronze ding % (a cooking vessel

with three tripods), jue 4 (three legged wine cup) and hu 7% (wine vessel), suggesting

that the tomb occupant was a noble man and a chief leader of the Chang state.
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Figure 12. Diagram of Changzikou’s tomb.
Early Western Zhou (1046-977 BCE). Chime stone (no. 142). After HNWYS et al., 2000, p. 16,
fig. 10. Redrawn by Xueyang Fang.

11 Li Chunyi explains that the late Shang small chime bells found in Anyang were likely named yong /7
according to information from oracle bone inscriptions and the classic poem Shi Jing, while their large
counterpart found in southern China such as Hunan, Jiangxi, Anhui, and so forth was called yong §,

both are the same pronunciation in Pinyin system but different Chinese characters.
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Figure 13. Chime stone from Changzikou’s tomb.
Early Western Zhou (1046-977 BCE). Height: 18.2 cm. After HNWYS et al., 2000, p. 182, fig.
151. Redrawn by Xueyang Fang.

Other Western Zhou (1046-771 BCE) tombs in the neighboring provinces of Shaanxi,
such as the cemetery of Marquis Jin in Shanxi Tianma Qucun, the Guo state cemetery
in Henan Sanmenxia, the Wei sate tomb in Henan Xunxian Xincun, and the Ying state

tomb in Henan Pingdingshan have included many chime stones.

Dating from early Western Zhou (1046-977 BCE) to the end of late Western Zhou (877-
771 BCE), several tombs in the cemetery of Marquis Jin in Shanxi Tianma Qucun
contained musical instruments including musical bells and chime stones (fig. 14). Five
tombs (M33, M91, M64, M8 and M93) included chime stones as part of funerary

artefacts (fig. 15), and additional instruments such as bronze bells as well as singly
appearing bronze zheng $i (a long-shanked mallet-struck bell). All tombs with musical

instruments had one or two passageways except M33; tomb M93 with two passageways

was dated later than other tombs.

The extremely rich paraphernalia from a Marquis tomb M93 demonstrates the wealth
of the deceased; it consists of two sets of chime bells (each set has eight bells) and ten
chime stones. In tomb M64, a set of eight chime bells belonging to the Chu state,
accompanied by 16 chime stones and one bronze zheng, have been found. The tomb
MO1 was a large tomb with a single tomb passage of 20 metres in length; buried within
the tomb were approximately 20 chime stones, seven chime bells as well as bronze

ritual vessels such as ding, dou and plates. In Marquis Su’s tomb (MS8), ten chime stones
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and 16 chime bells were found, bell inscriptional evidence showing that the tomb
occupant was Su, a Marquis of the Jin state. In brief, the occupants of those five tombs

belonged respectively to different generations of the local ruler—the Marquis Jin.
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—t» z

Horse-and-chariot pit

M7
Q M5 and-chariot pit
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M13
i Horse-and-chariot pit
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M114 115 M113
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M32 M33

M93

Mé63

Horse-and-chariot pit i
D — &7
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Figure 14. Plan of the cemetery of Marquis Jin in Tianma Qucun.
After BDKGXX & SXKGS, 2001, p. 4, fig. 1. Redrawn by Xueyang Fang.

M62

Figure 15. Chime stone from tomb M8 of Marquis Su of the Jin state.
Late Western Zhou (877-771 BCE). Length: 49 cm. After WWDXBJB, 2000, fig. 1.2.1b.

Two Monarch’s tombs M2001 and M2009 of the Guo state found in Henan Sanmenxia
Shangcunling all included bronze chime bells, bronze zheng and chime stones (fig. 16).

By this point the stones are more carefully and regularly shaped than the earlier
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examples of irregular shape, and often with carefully crafted lines. With ten chime
stones in M2001 and 20 in M2009, the occupants of the tombs were Guo Zhong (M2009)
and Guo Ji (M2001) respectively, and the tombs dated to the late Western Zhou dynasty
(877-771 BCE). In another Guo state tomb M2011 (fig. 17), 18 chime stones and one
bronze zheng were recovered (fig. 18), the tomb belonged to a prince of Guo state and

was dated to the end of the Western Zhou period.

0 5 10cm

Figure 16. Chime stones from Sanmenxia Guo state tomb M2001.
Late Western Zhou (877-771 BCE). Length: 20.6-58 cm. After HNWYS et al.,1999, p. 200, fig.
153. Redrawn by Xueyang Fang.
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Figure 17. Diagram of Sanmenxia Guo state tomb M2011.

Late Western Zhou (877-771 BCE). Chime stones (no. 285, 286, 300, 295, etc). After HNWYS et
al., 1999, p. 322. fig. 219.

©
; i ——
—— ~
©
[ ==
2 ©
— </
@ 7
7 ]
r— ¢ ————— )
(::j

Figure 18. Chime stones from Sanmenxia Guo state tomb M2011.

Late Western Zhou (877-771 BCE). Length: 20.8-38.4 cm. After HNWYS et al., 1999, p. 371, fig.
259. Redrawn by Xueyang Fang.
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The chime stones from tombs M27 and M28 of the Rui state cemetery in Shaanxi
Hancheng Liangdaicun should also be considered as late Western Zhou (877-771 BCE)
remains (fig. 19), since they are shaped with the straight base that was a specific feature
of chime stones belonging to this period, although the excavators assumed they were
later, from the beginning of early Spring and Autumn period (770-686 BCE. fig. 20).
With two passageways to the south and north of the central area, M27 was the largest
tomb in the cemetery, others including M28 were smaller than M27 with one
passageway. Tomb M27 contained many bronze ritual vessels, weapons, chariot fittings,

ironware, gold vessels and jade artefacts. The musical instruments found included eight

musical bells, seven bell hooks, ten chime stones, one zheng, one chunyu 22, one

Jjiangu 7#&Y (pole drum) and one small drum. An inscribed bronze gui B (a round-

mouthed food vessel) has the word “Rui duke made this gui for travel”, suggesting that
the tomb occupant was a ruler entitled “duke” of the Rui state. Tomb M28 contained

bronze vessels, weapons, chariots and many practical items; the musical instruments

included eight chime bells with eight hooks, ten chime stones and a sheng % (mouth

organ), as well as additional fittings comprising the remains of racks for the bells and
chime stones. According to the archaeological excavation report, the date of tomb M28
was later than M27; the owner of M28 was probably a duke of Rui state, which was a

generation after M27.

The data from table 4 show a majority of finds of chime stones in the middle and lower
reaches of the Yellow River area, including Shaanxi, Henan, Shanxi and Shandong.
Especially in the Central Plain regions such as Shaanxi, Shanxi and Henan, a large
number of chime stones have been excavated, around 60 are distributed in Shaanxi,
more than 55 in Shanxi, over 50 in Henan, and only one in Shandong. The chime stones

listed in the table include broken pieces and restored examples. These stones are found

12 Chunyu is a class of mallet-struck bronze bell with oval cross-section and bulging manufactured in
ancient China.
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in increasingly elaborate graves, belonging to very high status individuals.
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Figure 19. Plan of the Rui state cemetery in Hancheng Liangdaicun.
Late to early Spring and Autumn (770-686 BCE). After SXKGYJY & WNKGBHS, 2007, p.3. fig.
1. Redrawn by Xueyang Fang.

Figure 20. Chime stone from Hancheng Liangdaicun M27.
Late Western Zhou (877-771 BCE). length: 49.5 cm. Photo by Fang Jianjun.
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Table 4. The Western Zhou chime stones found in northern China

No. Excavation Site and/or tomb Date State Chime stone .Other musical Source
year instruments

1 1973-1974 Henan Luoyang Beiyao Early Western Zhou Unknown 1 - Luoyang City Museum,
M14 1981
Henan Luyi Taiginggong Early Western Zhou, 6 chime bells, 5 bone

2 1997 M1 (Changzikou’s tomb) king Cheng period Chang ! panpipes HNWYS et al., 2000

3 1965 Shandong Jiaoxian Middle Western Zhou ~ Unknown 1 . WWDXBJB, 2001
Zhangjiazhuang

4 1987 Shaanxi Fufeng Qizhen Middle Western Zhou ~ Zhou 1 - WWDXBIJB, 1996b
Shanxi Tianma Qucun Middle Western Zhou,

5 1994 M33 Xiao-Yi period (891- Jin Approx. 10 - BDKGXX et al., 1995

878 BCE)

Shaanxi Chang’an Middle Western Zhou,  Probably

6 1984 Zhangjiapo M152 Gong-Yi-Xiao period ~ Zhou 4 ) ZSKKGS etal., 1999
Shaanxi Fufeng Zhouyuan = Mid- to late Western 15 (3 have been

7 1980 Shaochen Yiqu Zhou Zhou restored) ) Luo, 1987

L . 7 chime bells, 9 ling
8 1986 Henan Pingdingshan M95 Late Western Zhou Ying 4 broken HNWYS, 1992
clapper-bells

9 1932 ﬁ;ﬁan Xunxian Xincun ;i Western Zhou ~ Wei 2 - Guo, 1964
Shaanxi Chang’an Probably . ZSKKGS et al., 1999

10 1984 Zhangjiapo M157 Late Western Zhou Zhou 5 (only 2 remain) -

11 1984 Shaamﬁl Chang’an Late Western Zhou Probably s¢vera1 broken 3 chime bells ZSKKGS et al., 1999
Zhangjiapo M163 Zhou pieces
Shaanxi Baoji Jiacunyuan more than 10

12 1969 ) unyu Late Western Zhou Ce pieces, but only 1 - Lu & Yi, 1982

Shangguancun

extant
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Excavation

State

Other musical

No. Site and/or tomb Date Chime stone . Source
year instruments
13 1982 Shaanxi Fufeng Huangdui | oo \estern Zhow  Zhou 1 . Luo, 1987
Yuntang
14 1984 Shaanxi Chang’an Fengxi Late Western 'Zhou, Zhou Ibroken ) ZSKKGSFXFID, 1987
M17 Zhao-Mu period
Shaanxi Qishan Hejiacun Late Western Zhou, Shaanxi Provincial
15 1973 M1 Wu-Cheng period Zhou Ibroken ) Museum et al., 1976
Henan Sanmenxia Late Western Zhou
16 1990 Shangcunling M2001(Guo S Guo 10 8 chime bells,1 zheng ~ HNWYS et al.,1999
i) Xuan-You period
Henan Sanmenxia Late Western Zhou
17 1990 Shangcunling M2009 (Guo . N Guo 20 16 chime bells HNWYS et al.,1999
king Xuan period
Zhong)
Henan Sanmenxia
18 1990 Shangeunling M2011(Guo € Western Zhou, = 18 broken 1 zheng HNWYS et al.,1999
. Xuan-You period
Taizi)
19 1992 Shanxi Tianma Qucun M1 Late Western Zhou Jin 2 - BDKGXX et al., 1993
20 1994 Shanxi Tianma Qucun Late Western Zhou, i Approx. 20 7 chime bells BDKGXX et al., 1995
M1 king Li period
Shanxi Tianma Qucun Late Western Zhou, . .
21 1993 M64 king Xuan period Jin Approx. 16 8 chime bells, 1 zheng  SXKGS et al.,1994b
2 1992 Shanxi Tianma Queun Mg Late Western Zhou, - 10 (6 complete) 16 chime bells BDKGXX ct al.,1994a
king Xuan period
23 1994 Shanxi Tianma Queun Late Western Zhou, - . 10 16 chime bells BDKGXX et al., 1995
M93 You-Ping period
24 1999 Shaanxi Fufeng Yuntang Late Western Zhou Zhou 1 - ZYKGD, 2002
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No. ke Site and/or tomb Date S Chime stone cher musical Source
yvear instruments

8 chime bells, 1 zheng,
Late Western Zhou Rui 10 1 chunyu, 1 pole drum, SXKGYJY et al., 2007
1 small drum

Shaanxi Hancheng

**25E 20052007 Liangdaicun M27

Shaanxi Hancheng 8 chime bells, 4

26 2005-2007 Liangdaicun M28 Late Western Zhou Rui 10 wooden chime racks SXKGY]JY et al., 2007
Henan Xichuan

27 1971 . Western Zhou Unknown 2 - WWDXBJB,1996a
Longcheng Xiawanggang

28 2004 Shaanxi Qishan Western Zhou Zhou 1 - Xu, 2006

Zhougongmiao M18

13 * my fieldwork data (Some data from my fieldwork do not have archaeological context information thus will be stated in the rest of contents). ** chime stones

which I have observed.
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2.1.4 The Eastern Zhou Chime Stones

After the Western Zhou (1046-771 BCE), the Eastern Zhou (770-256 BCE) moved its
capital from Shaanxi to Henan Luoyang. The Eastern Zhou was subdivided into two
periods, the Spring and Autumn (770-476 BCE), and the Warring States (475-221 BCE),
during which some vassal states were located along the Yellow River basin. In the first
half of the Eastern Zhou times, the vassal states were competing for political power for
more than two hundred years; that period was historically described as the “Spring and
Autumn”. In the second half of the Eastern Zhou era, the emperor of the Zhou dynasty
(Zhou Tianzi) had gradually lost his political power, hence the “Warring States” period
came about (Sima, [145 or 135-90 BCE] 1993).

There are 54 tombs distributed in the Yellow River basin during the Eastern Zhou period.
The chime stones found in this area belonged to different vassal states located in present
Shaanxi, Shanxi, Henan, Hebei, and Shandong. Among them, more than half of the
tombs dated to the Warring States (475-221 BCE), others belonged to the Spring and
Autumn period (770-476 BCE, see details in table. 5).

In Gansu Lixian Dapuzishan Qin Gong cemetery, a sacrificial pit (K5) dating to early
Spring and Autumn (770-686 BCE) contained only musical instruments without any
other artefacts accompanying them, excavators therefore named it as a “musical
instrument pit”. From this pit, eight chime bells, three bo (large bell), ten chime stones
and accessories such as bell hooks and chime racks have been excavated. Bronze bells
and chime stones were buried in an ordered manner along two lines running from west
to east. Bells were in the south line and the chime stones in the north in two groups,
each of five (fig. 21); a likely indication of how they would have been laid out for
performance. The inscriptional evidence on the bo-bells shows that the owner of those
instruments was a duke of the Qin state. All instruments are preserved in good condition
to afford the possibility of undertaking further studies of their musical capabilities and

acoustic properties.
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Figure 21. Plan and cross-section of a musical instrument pit from Lixian Dapuzishan.

Early Spring and Autumn (770-686 BCE). After EQJT, 2008, p. 25, fig. 27. Redrawn by Xueyang
Fang.

Shaanxi Fengxiang Nanzhihui Qin Gong No.1 tomb contained many large-sized chime
stones, including 26 with inscriptions (fig. 22); unfortunately, most of them were broken
into pieces. The 190 inscriptional words mentioned Qin Jing Gong Z& 5 A, a ruler of
the Qin state, who made a sacrifice to the king of the Zhou court and reigned from
around 576-537 BCE (Hao & Hao, 2007). Dating to the beginning of the late Spring
and Autumn period (546-476 BCE), archaeologists believe that the tomb occupant was
Qin Jin Gong, and the date of the tomb was around 537 BCE.

Figure 22. Rubbing of chime stone inscriptions (M1:579) found in Qin Gong no. 1 tomb.
Mid- to late Spring and Autumn (685-476 BCE). After WWDXBJB, 1996b, fig. 1.3.6;.

Zhou tombs found in Luoyang contained a number of chime stones, for example, ten
chime stones dating to late Spring and Autumn (546-476 BCE) were unearthed from a
tomb in Luoyang Zhongzhou Daqu (fig. 23), and over 80 chime stones dating to the
Warring States period (475-221 BCE) from tombs (M7984, M7983) in Luoyang
Tanggong Xilu. All other chime stones from Luoyang belonged to the Warring States

period, for instance, chime stones respectively excavated from tombs in Jincun,
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Erqingju M131%, Xigong M4, Jiefanglu C1M395, Baihuogongsi M1 and M2621, and

Wangcheng Guangchang M190 (see details in table. 5).

(T,

Figure 23. Chime stones from Luoyang Zhongzhou Daqu.
Late Spring and Autumn (546-476 BCE). Length: 25.1-55 cm. Photo by Xueyang Fang.

Besides the Zhou state tombs found in Luoyang, other Eastern Zhou (770-256 BCE)
tombs in Henan represent various vassal states. From the tombs of the Ying state in
Henan Pingdingshan, chime bells with chime stones are only seen in several Monarch’s
tombs, and some of these vassal states tombs have chime stones buried without chime
bells. For instance, 13 chime stones have been excavated from M25 and M1l

respectively without other accompanying musical instruments.

Chime stones from four Wei state tombs have been uncovered: Henan Hebi Qixian
Songzhuang M4 (fig. 24), Jixian Shanbiaozhen M1 and Shaanxian Houchuan M2040
and M2041. Among those tombs, the latter two have ten chime stones each. Qixian
Songzhuang M4 was a large-sized tomb with one tomb passage; the base measured 4.40
metres by 4.20 metres (HNWYS, 2015). In it were buried nine chime stones and eight

chime bells, while Shanbiaozhen M1 contained ten chime stones and 14 bronze bells.

14 The tomb M131 is a rectangular shape of 4.2 metres in length and 3.4 metres width. Six chime stones
are buried in the northeast corner of the chamber.
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Figure 24. Chime stones from Qixian Songzhuang M4.
Late Spring and Autumn (546-476 BCE). Length: 24-55.7 cm. Photo by Xueyang Fang.

Chu state tombs have been archaeologically excavated in the southern part of Henan,
including the Xichuan Xiasi tomb (M1, M2 and M10), the Heshangling tomb (M1 and
M2), the Yexian tomb (M4) and the Shangcai Guozhuang tomb. In these tombs, chime

stones are commonly in a set of 13, Xichuan Xiasi M2 is a typical example (fig. 25).

Figure 25. Chime stones from Xichuan Xiasi M2.

Mid- to late Spring and Autumn (685-476 BCE). Length: 13.6-56 cm. After HNWYS & DJIWFD
etal., 1991, p. 196, fig. 147. Redrawn by Xueyang Fang.

Other vassal states such as the Jin state in Shanxi, the Qi, Teng, Jiang, Shi ¥*°, and Ju
state in Shandong, Yan and Zhongshan state in Hebei show that the distribution of

chime stones is geographically widespread across the region (see table. 5), illustrating

15 In order to distinguish from the previous Shi 5 tribe, I marked in different Chinese character.
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the extensive tradition of “metal and stone music” in ancient times.

Following the Western Zhou period (1046-771 BCE), the Jin state continued to build
its capital in the Shanxi area, from where chime stones were excavated. Jin state chime
stones have been found in Houma, Changzhi, Taiyuan, Wenxi, Linyi, Jiaokou, Xiangfen
and Yicheng. In particular, the two cemeteries of the Jin state in Houma Shangma and
Changzhi Fenshuiling had important music archaeological finds. Tombs M13 (fig. 26),
M1004 and M5218 contained sets of ten-part chime stones (fig. 27), two tombs have
nine bronze bells, whereas M5218 features 13 bells (nine niuzhong-bells and four bo-
bells). The tombs are filled with extensive funerary objects, which included ritual
bronzes, jade artefacts, chariot fittings and household utensils, M13 even featured
bronze weapons, leading to the suggestion that the tomb’s occupants were members of

nobility.

The most dramatic feature of finds distribution is that the chime stones were principally
concentrated in the Central Plain area around the Zhou cultural circle. However, chime
stones have also been found in some other vassal states, notably those from Shandong,
northeast China, suggest that the considerable popularity of chime stones was
concentrated in the middle and lower region of Yellow River valley during the Eastern

Zhou times (770-256 BCE).
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Figure 26. Diagram of Houma Shangma M13.
Mid- to late Spring and Autumn (685-476 BCE). Chime stones and bells are at the lower right
corner. After SSWGHHMZ, 1963, p. 234, fig. 7.

Figure 27. Chime stones from Houma Shangma M1004.
Mid- to late Spring and Autumn (685-476 BCE). After WWDXBJB, 2000, fig. 1.2.8.
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Table 5. The Eastern Zhou chime stones found in northern China

. State Chime Other musical
No. Excavation Site and/or tomb Date Source
year stone instrument
1 1995 Shandong Changging Early Spring and Shi 10 11+9 chime bells, 2 chime racks ~ SDKGX, 1998
Xianrentai M6 Autumn
’ 1994-2006 Gansu Lixian Dapuzishan Early Spring and Qin 10 wooden chime racks, 3+8 chime EQARG, 2007
K5 Autumn bells
. Middle Spring and . Shandong Provincial
3 1975 Shandong Junan Dadian M2 Autumn Ju 12 (5 restored) 9 chime bells Museum et al., 1978
. o Mid- to late Spring . HNWYS, DJIWFD et al.,
4 1978 Henan Xichuan Xiasi M1 and Autumn Chu 13 9 bells, 1 stone-made panpipe 1991
5 1978 Henan Xichuan Xiasi M2~ Mid-tolate Spring ¢ 13 26+18+8 chime bells HNWYS, DIWED etal,
and Autumn 1991
6 1978 Henan Xichuan Xiasi M10  Mid- (o late Spring ¢ 13 8 + 9 chime bells HNWYS, DIWED etal,
and Autumn 1991
7 1961 Shanxi Houma Shangmacun  Mid- to late Spring Jin 10 9 chime bells WWDXBJB, 2000
M13 and Autumn
Shanxi Houma Shangmacun  Mid- to late Spring . .
8 1961 M5218 and Autumn Jin 10 13 chime bells SXKGS, 1994
Shanxi Houma Shangmacun  Mid- to late Spring . .
9 1961 M1004 and Autumn Jin 10 9 chime bells SXKGS, 1994
Shanxi Linyi Chengcun Mid- to late Spring . . ZSKKGS, SXKGS et al.,
10 1987-1989 M1001 and Autumn Jin 10 9 chime bells 2003
Shanxi Linyi Chengcun Mid- to late Spring . . ZSKKGS, SXKGS et al.,
11 1987-1989 M1002 and Autumn Jin 10 9+4 chime bells 2003
Shaanxi Fengxiang Mid- to late Spring Hao & Hao, 2007.
12 1986 Nanzhihui Qin Gong No.1 and Autumn (537 Qin 28 (most broken) -
tomb BCE)
13 1995 Shandong Changging Late Spring and Shi 14 9 chime bells SDKGX, 1998

Xianrentai M5

Autumn
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. State Chime Other musical
No. Excavation Site and/or tomb Date Source
year stone instrument
*14 20092010  Hcnan Hebi Qixian Late Spring and Wei 9 8 chime bells HNWYS, 2015
Songzhuang M4 Autumn
15 2012 Shandong Yishui Jiwanggu  Late Spring and Brobably 10 9+9+4 chime bells, 2 chunyu SDWYS, 2013
M1 Autumn Jiang
16 1958 Shanxi Wanrong Late Spring and Probably 1 (5 extant) 9 chime bells WWDXBJB, 2000
Miaoqiancun M1 Autumn Wei
17 1978 Shandong Tengzhou Late Spring and Teng 13 (11 extant) 449 chime bells WWDXBJB, 2001
Jiangtunzhen Zhuanglixicun ~ Autumn
Henan Xichuan Late Spring and 9 (only one
18 1990 Heshangling tomb M1 Autumn Chu complete) ) WWDXBJB, 1996a
Henan Xichuan Late Spring and .
19 1990 Heshangling tomb M2 Autumn Chu 12 9+8 chime bells WWDXBJB, 1996a
20 Unknown Henan Pingdingshan M25 Late Spring and Ying 13 - WWDXBJB, 1996a
Autumn
21 Unknown Henan Pingdingshan M11 Late Spring and Ying 13 - WWDXBJB, 1996a
Autumn
%99 1958 Henan Luoyang Zhongzhou Late Spring and Zhou 10 ) ZSKKGS, 1959
Daqu Autumn
*23 1988 Shanxi Taiyuan Jinshengcun  Late Spring and Jin 13(most broken)  5+14 chime bells SXKGS et al., 1989
M251 Autumn
. . Late Spring and . .
#24 1972 Shanxi Changzhi Autumn or the early  Jin 10 9+9 chime bells Shanxi Changzhi City
Fenshuiling M269 . Museum et al., 1974
Warring States
. . Late Spring and . -
**25 1972 Shanxi ?hangzhl Autumn or the early Jin 11 8+9 chime bells Shanxi Changzhi City
Fenshuiling M270 . Museum et al., 1974
Warring States
. . Late Spring and
Shanxi Changzhi . . .
skok
26 1965 Fenshuiling M126 Autumn or the early Jin 16 1 complete chime bell Bian, 1972

Warring States
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. State Chime Other musical
No. Excavation Site and/or tomb Date Source
year stone instrument

27 1965 Shandong Linzi Spring and Autumn ~ LrOPabLy ) - WWDXBJB, 2001
Yujiazhuang Qi

28 2002 Henan Yexian Jiuxian M4 Spring and Autumn Chu 15 37 chime bells g(]i)%WGJ&YXWHJ’

29 2017 Shaanxi Chengcheng Spring and Autumn ~ Rui 10 chime bells, drum Chong, 2019
Liujiawa M1

30 2017 Shaanxi Chengcheng Spring and Autumn Rui Approx. 10 clay ocarina, chime bells, drums Chong, 2019
Liujiawa M2 ’ ’ ’ ’

31 1977 Shandong Yishui Spring and Autumn ~ Ju Most broken, only 1 _ WWDXBJB, 2001
Liujiadianzi complete

32 1940 Henan Luoyang Jincun Early Warring States Zhou 3 - Yu, 1940
Henan Shangcai Guozhuang . . .

33 2005-2006 tomb Early Warring States Chu 10+13 chime stones  chime bells Xu, 2012

34 1988 Henan Xinyang Xibeicun Early Warring States Chu 13 549 chime bells WWDXBJB, 1996a

35 1983 Shanxi Lucheng Luhe M7 Early Warring States Han 10 16+ 4+8 chime bells SXKGS et al., 1986

36 1979 ﬁ‘;g;“ Houma Xintian Early Warring States  Jin 10 (9 extant) 12 chime bells SXKGS, 1996

37 1992 Shanxi FushanYangcunhe Early Warring States Jin 9 - WWDXBJB, 2000

#£38 1994 ﬁ‘gg’“ Taiyuan Jinshengoun g 1o Worring States  Jin 10 chime bells and drum stand WWDXBJB, 2000

**39 1995 Shanxi Taiyuan Jinshengeun Early Warring States Jin 10 (only 1 chime bells WWDXBJB, 2000
M673 complete)

40 1935 ﬁelnan Jixian Shanbiaozhen Early Warring States Wei 10 14 chime bells Guo, 1959

41 1992 Shandong Linzi Zihedian g 1o Wwarring States Qi 24 8+16+10 chime bells SDWYS,2000

M2
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. State Chime Other musical
No. Excavation Site and/or tomb Date Source
year stone instrument
Shandong Yangxin . .
42 1988 e Early Warring States Unknown 13 9+5 chime bells SDYXWHG, 1990
Chengguanzhen Xibeicun
43 1989 Shandong Tanchen Erzhong - Early-to-mid Warring ., | 13 pottery versions 8 chime bells Liu et al., 1996
M1 States
44 1964 Hebei Yixian Yanxiadu M16 ~ Early Warring States ~ Yan i (fn(l(;lilcla}t,e; 35 pottery bells HBWHIWGD, 1965
45 1957 Henan Shaanxian Houchuan  Early-to-mid Warring Wei 10 9420 chime bells ZSKKGS, 1994
M2040 States
46 1957 Henan Shaanxian Houchuan  Early-to-mid Warring Wei 10 ) ZSKKGS, 1994
M2041 States
7+5 chime bells, 1 clay ocarina, 2
Shandong Zhanggqiu . . . . chime bell racks from M1; 2 pole
47 1990 Niilangshan M1 Middle Warring States Qi TM1)+2(Pit I) drums and 2 chime bells from pit SDWYS, 1993
|
Shandong Zhucheng
48 1970 Zangjiazhuang and Middle Warring States  Ju 13(only 2 complete)  7+9 chime bells Shandong Zhucheng
Museum, 1987
Gebukoucun
49 1959 Shanxi Changzhi Middle Warring States  Han 10 4+5+9 chime bells SXKGS et al., 1964
Fenshuiling M25
50 2001 Henan Luoyang Tanggong i1 41 Warring States ~ Zhou 10 - LYWGD, 2003
Xilu C1IM7984 '
*51 2001 Henan Luoyang Tanggong i1 41 Warring States ~ Zhou 72 - LYWGD, 2003
Xilu C1M7983 ’
. LYWGD, 2009
*52 1981 E[?I]:/ellrll;iuoyang Erqingju Middle Warring States ~ Zhou 6 16 chime bells
Hebei Pingshan Sanji, tomb . .
53 1997 of King Cuo in Zhongshan 313 BCE Zhongshan 13 14+3+8 chime bells, 9 /ing HBWYS, 1996

state

clapper-bells
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. State Chime Other musical
No. Excavation Site and/or tomb Date Source
year stone instrument

54 2012 Shandong Linzi Fanjiacun Late Warring States Qi 2 - LZWW]J, 2015
Shandong Linzi

55 1992 Yongliuxiang Late Warring States Qi 16 14 WWDXBJB, 2001
Shangwangcun M2

56 1974 Henan Luoyang Xigong M4  Late Warring States Zhou 4 - LYWGD, 2009

57 1979-1980 Henap Hual.yang Late Warring States Chu 5 ceramic versions 5 chime bells (ceramic versions) HNWYS et al, 1984
Pingliangtai M16

58 2015 Shaanxi Xianyang Late Warring States Qin Unknown Xu, Zhang & Geng, 2016

59 1995 Henan Shangcai M2 Warring States Chu 1 - WWDXBJB, 1996a

13 wooden chime bells, 1wooden

Henan Xinyang . 18 wooden chime chime stone rack, 1 chime bell

60 1957 Changtaiguan M2 Warring States Chu stones rack, 3 wooden se zithers, 2 HNWYS, 1986

drums

61 1982 gfrb‘gg%“oya“g Jiefanglu -\ ring States Zhou 23 22+4+18 chime bells LYWGD, 2002
Henan Luoyang . Provided by Luoyang

62 Unknown Baihuogongsi M1 Warring States Zhou 8 (4 complete) - Museum

63 1954-1955  Snanxi Changzhi Warring States Zhao 22 2+8 chime bells SXWGH, 1957
Fenshuiling M14

64 1982 Hebei Handan Shexian Warring States Zhao 10 - WWDXBJB, 2008
Beiguan M1

65 Unknown Shandong Linzi Shifotang Warring States Qi 8 - WWDXBJB, 2001

66 1979 Shandong Linzi Dafuguan Warring States Qi 16 8 chime bells WWDXBJB, 2001
Henan Luoyang .

67 1988 Baihuogongsi M2621 Warring States Zhou 3 - LYWGD, 2009

68 1995 Shanxi Wenxi Qiujiazhuang ~ Warring States Jin 10 - WWDXBJB, 2000

69 1985 Shanxi Jiaokou Warring States Jin 10 - WWDXBJB, 2000
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. State Chime Other musical
No. Excavation Site and/or tomb Date Source
year stone instrument

Taohongpozhen Yaowacun

70 1989 f/g‘“x‘ Xiangfen Zhaokang v, 10 States Jin 12 - WWDXBJB, 2000
Shandong Tengzhou .

71 1985 Xueguo Gucheng M117 Warring States Xue 7 - WWDXBJB, 2001
Shandong Linzi . Linzi City Museum,

72 1982 Shaoyuancun Eastern Zhou Qi 1 - 1988

73 Unknown Shaanxi Fufeng Eastern Zhou Qin 1 - Li,2016 [1092]

74 Unknown Henan Sanmenxia Eastern Zhou Guo 9 - WWDXBJB, 1996a
Henan Luoyang Wangcheng

75 Unknown Guangchang ZM190 Eastern Zhou Zhou 5 - LYWGD, 2009
Shanxi Jiaochen > (3 complete.

76 1983 . & Eastern Zhou Unknown  Copper-made - WWDXBJB, 2000
Hongxiang .

pseudo version)
77 1992 Shanxi Yicheng Heyuncun Eastern Zhou Jin 9 - WWDXBJB, 2000
78 1990 Shanxi Tunliu Chewanggou  Eastern Zhou Jin 10 - WWDXBJB, 2000
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2.1.5 The Western Han Chime Stones

Qin Shihuang (259-210 BCE) was the first emperor in ancient China. He led the
unification of the whole of China and built the Qin dynasty (221-207 BCE); however,
the dynasty ruled for only 14 years, to be followed by the Han dynasty which can be
divided into two historic phases: the Western Han (202 BCE-8 CE) and the Eastern Han
(25-220 CE). Thus far, there are no archaeological discoveries of chime stones of the
Qin dynasty and Eastern Han chime stones have been very rarely found. I will therefore

concentrate my study on Western Han chime stones.

In the northern area of China, there are a limited number of locations in which chime

stones dating to the Western Han dynasty have been found (table. 6). In addition to
stone-made chime stones, some minggi Bizs (pseudo instruments) such as pottery and

porcelain chime stones were discovered, which were ornamental imitations of the stone
instruments. The ceramic chime stones unearthed in Xi’an Hongmiaopo and Xi’an
Fannancun M92 suggested that the pottery versions were an imitation of the real ones,

which were unplayable (fig. 28).

Figure 28. Pottery version of chime stone from Xi’an Hongmiaopo.
Western Han (202 BCE-8 CE). Length: 17 cm. After WWDXBJB, 1996b, fig. 1.3.7.

In Shandong Zhangqiu Luozhuang Western Han Tomb (187-180 BCE), there was a
funeral pit numbered 14 (fig. 29). 22.6 metres long, 2.3 metres wide, and 2.5 metres

deep, the pit contained a number of instruments including 107 chime stones (fig. 30),
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19 bronze bells, one bronze chunyu and one zheng, one ling clapper-bell £ (ling), eight

ball-shaped rattles, seven broken drums, and the remnants of eight zithers (seven se and
one gin). The pit was close to the main tomb which belonged to Lii Tai who was a lord
of the local state government. The musical instruments in the pit were Lii’s
paraphernalia. The 19 bronze bells were originally suspended from a two-tier wooden
rack. The lower tier had five large bells with a long shank and a suspension hook, their
height is from 50.7-58.7 cm. The upper tier supported 14 small bells with inverted U-
shaped suspension loops, and their height is from 13.4-28.9 cm. All bells are well
preserved except two on the lower and one on the upper. The chime stones have an
otherwise smooth surface but with some inscriptions, which describe the suspension

order of the chime stones and some other information (see details in Chapter 8).

R :",,—‘ﬁ‘

Figure 29. A partial distribution of funeral pit no. 14 in Luozhuang Western Han tomb (187-
180 BCE).
After INKGS et al., 2004, plate 5-2.
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Figure 30. Chime stones from pit no.14 in Luozhuang Western Han tomb (187-180 BCE).
The racks are the imitation. Photo by Fang Jianjun.

107 chime stones have been archaeologically excavated from Shandong in northeast

China, and another 38 non-stone versions have been found in Shaanxi in northwest

China.

Based on the above survey of archaeological finds dating from the Neolithic to Western
Han period, I summarize the geographical distribution of chime stones in the Yellow

River Valley on map 2.

59



Table 6. The Western Han chime stones found in northern China

No. Excavation Site and/or tomb  Date Chime Other musical Source
Year
stone Instruments
1 1979 Shaanxi Xi’an Early 19 4 +9 pottery bells, 2 clay WWDXBJB,
Hongmiaopo tomb ~ Western  pottery se zithers 1996b
Han versions
2 1991 Shaanxi Xi’an Early 19 5 + 10 pottery bells, 6 WWDXBJB,
Fannancun M92 Western ~ pottery bronze se rui® 1996b
Han versions
**3  2000-2002 Shandong 187-180 107 1 gin,7 se, 19 chime bells,1  JNKGS et al.,
Zhangqiu BCE zheng, 1 chunyu, 2 drums, 2004
Luozhuang 1 ling clapper- bell, 5 pole

Western Han

tomb, pit no.14

drums, 8 ball-shaped

rattles, chime stone racks

16 Se rui is a bronze anchor for fixing the strings of the se zither, it usually appeared with four post on

one end of the wooden front-panel.
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Map 2. The distribution of chime stones found in the Yellow River valley. Drawn by Xueyang Fang.
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2.2 The Yangtze River Valley Region

The Yangtze River is the longest river both in China and Asia, and the third-longest in
the world, after the Nile in Africa and the Amazon in South America. The river is about
6,300 km long and flows from its source in Qinghai province, eastwards into the East
China Sea at Shanghai. Traditionally, the Yangtze River is regarded as a dividing line
between the north and south of China, although geographers consider the Qinling-
Huaihe line to be the official line of geographical division. As the largest river in the

region, the Yangtze is historically, culturally, and economically important to China.
2.2.1 Chime Stones from Shang to Western Zhou

There is no evidence from archaeological excavation to show that Neolithic chime
stones occurred in the region of the Yangtze River valley, suggesting a difference of
early musical culture between the south and north. According to current archaeological
evidence, it seems most likely that the chime stone was an instrument invented in the
Yellow River valley of northern China. The earliest chime stone so far known in the

Yangtze River valley belonged to the late Shang dynasty (ca. 1260-1050 BCE).

From late Shang (ca. 1260-1050 BCE) to Western Zhou (1046-771 BCE), chime stones
in Yangtze River valley are found in Sichuan, Chongqing, Hunan and Hubei (table. 7).
A few cases dating to this period appeared in Sichuan Guanghan, Sichuan Chengdu
Jinsha and Hunan Shimen Zaoshi'’. As far as we know, only one complete single chime
stone dating to middle Western Zhou (976-878 BCE) has been found in Hubei Suizhou

Maojiachong®®, where one bo-bell was coexistent with a chime stone (fig. 31). Other

17 In Hunan Miluo, a different kind of chime stone dating to the late Shang dynasty made of bronze with
a curled snout of pig-shaped profile appeared. Its construction, consisting of several bosses, is relatively
complicated compared to other chime stones. It can produce different sounds by striking each boss on its
surface. However, it is not certain that it was used as a musical instrument, and it requires more evidence
to be sure.

18 Two chime stones allegedly unearthed in Hubei Wufeng without any archaeological context and
excavation data (WWDXBJB, 1996c); | therefore do not consider them in this thesis.

62



broken chime stones survived in Hubei Zaoyang Guojiamiao M1, accompanied by a se
zither, pole drum and chime rack, archaeologists regard them as remains of the earlier

Zeng state, dating from the late Western Zhou (877-771 BCE) to the early Spring and
Autumn period (770-686 BCE). Some chime stones of the ancient Shu #j state have
been found, for example, one late Shang (ca. 1260-1050 BCE) chime stone excavated

from Sichuan Wushan Dachangzhen Shuangyantang, and two Western Zhou (1046-771
BCE) specimens unearthed at the site of Sichuan Chengdu Jinsha (fig. 32).

Figure 31. Chime stone from Hubei Suizhou Maojiachong, Middle Western Zhou (976-878
BCE).
After WWDXBJB, 1996c¢, fig. 1.7.2.

Figure 32. Chime stone from Sichuan Chengdu Jinsha (L62: 1), Western Zhou (1046-771
BCE).

After Xing & Wang, 2012, p. 64, fig. 3.

In contrast with the few Western Zhou (1046-771 BCE) chime stones have been
discovered in the Yangtze River valley, a large number of musical bells have been found
in this area. Late Shang (ca. 1260-1050 BCE) bells in the south were similar to their
northern counterpart nao or yong but with an enlarged shape; they appear not to have
been used as sets of chime bells, but rather used singly. By the time of Western Zhou,

the bronze bells in the south gradually began to be used as sets of chimes and became
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a melodic musical instrument throughout Eastern Zhou (770-256 BCE) and Western
Han times. On the other hand, chime stones in the south had increased in quantity from
the beginning of Eastern Zhou to the Western Han, showing that the chime stones were
popularized in the same way as chime bells during that period. These archaeological
findings suggest that geographically differentiated musical instruments and musical
culture existed between the south and north during the late Shang and Western Zhou
times. Furthermore, before the Eastern Zhou period, the chime bell in southern China

seems to have been more important than chime stones (Fang, 2006).
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Table 7. The Shang and Western Zhou chime stones found in southern China

No. Excavation Site and/or tomb Date State Chime Other musical Source
Year
stone Instruments
1 1981 Hunan Shimen Zaoshi Yinxu culture II or III Unknown 1 - HUNWYS, 1992
2 1929 Sichuan Chengdu Guanghan From late Shang to Probably 1 - Xing, 1992
early Western Zhou Shu
3 1994 Chongging Wushan From Shang to Zhou Shu 1 - Xing, 2002
Dachangzhen Shuangyantang
4 2006 Sichuan Chengdu Jinsha Western Zhou Shu 2 12 ling clapper-bells Xing & Wang, 2012
5 1995 Hubei Suizhou Maojiachong Middle Western Zhou Unknown 1 1bo-bell Suizhou City
Museum, 1998
6 2002-2014 Hubei Zaoyang Guojiamiao M1~ From late Western Zeng Several broken 2 se zithers, 1 pole drum stand, bells ~ Fang, 2015

Zhou to early Spring
and Autumn

chime stones

and chime stones racks
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2.2.2 Eastern Zhou Chime Stones

Eastern Zhou (770-256 BCE) chime stones were mostly distributed in the middle and
lower reaches of the Yangtze River valley in Hubei, Anhui, Jiangsu and Zhejiang (table.

8), with more than 200 chime stones found, including mingqi imitations.

Many chime stones have been excavated from several tombs in Anhui. There are in
total 30 chime stones found in Bengbu Shuangdun M1 (fig.33), Fengyang Bianzhuang
M1, Fengyang Dadongguan M1 and Shucheng Jiulidun, all of which belonged to an

ancient local state Zhongli $##f and were dated to the early to late Spring and Autumn

period (770-476 BCE). The occupants of those tombs were different generations of

local Zhongli rulers. Shuangdun M1 contained 12 chime stones, nine chime bells and
one bronze duo #% (a class of handbell with clapper), the Bianzhuang M1 contained

nine chime stones, nine chime bells and five bo-bells. Evidence from the inscriptions
on the bells makes it clear that the owners of the two tombs were different monarchs of
the Zongli state (AHWYS & FYWGS, 2010). The Dadongguan M1 contained four
chime stones, eight chime bells and seven bo-bells; according to the geographical
location, shape and ornamentation of artefacts unearthed from this tomb, excavators
regard them as remains of Zhongli state, although no inscriptional sources were found

in the tomb.

As for chime stones of the Wu state, there are 37 chime stones dating to late Spring and
Autumn (546-476 BCE) distributed in the ancient Wu region, corresponding to the
present Jiangsu province. In particular, from tombs M3 and DIIM in Jiangsu Pizhou
Jiuntidun, many chime stones have been excavated. The artefacts from these tombs
included chime bells, one exceptional tomb in Jiangsu Dantu Beishanding contained
bronze chunyu and zheng percussions as well (see table. 8). As the contents of these
tombs consisted of ritual vessels, chariot fittings and bronze weapons, excavators view

the occupants of the tombs as aristocrats with high social status.
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Figure 33. Chime stones from Anhui Bengbu Shuangdun M1.
Mid- to late Spring and Autumn (685-476 BCE). After AHWYS & Bengbu City Museum, 2013,
p.267, fig. 43. Redrawn by Xueyang Fang.

There are three excavated locations belonging to the ancient Yue state, separately in
Wuxi Hongshan, Changxing Bizishan and Haiyan Huangjiashan, all containing
porcelain or pottery versions of chime stones. Besides chime stones, tombs in these
locations also included porcelain imitations of bronze bells, bo, goudiao®® and zheng.
Based on the large and varied amount of funerary objects present, especially musical
instruments, archaeologists believe that the tombs’ owners were aristocrats of the Yue

state.

Zeng was a vassal state with the same lineage as the Zhou court, and had close relations
with its neighboring Chu state. Located in today’s Hubei Suizhou (formerly Suixian),
the Zeng state chime stones appeared as early as the late Western Zhou era (877-771
BCE). Dating to the late Spring and Autumn period (546-476 BCE), the Zeng tombs in
Suizhou Wenfengta M1 and M2 included 5 and 12 chime stones respectively, most of
them were broken into pieces, and additional instruments included chime bells and /ing

clapper-bells in tomb M1. Inscriptions on the bells show that the tomb occupant in M1

19 Goudiao is a kind of mallet-struck bronze bell, which is mounted mouth-up; its distribution is limited
to the south-eastern region of China, belonging to the remains of Wu and Yue culture.
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was Marquis Yu B of the Zeng state. M2 is 60 metres from M1, and dates to slightly

later than M1, archaeologists assume the tomb occupant was possibly another Marquis

of the Zeng.

Twelve chime stones were found in Hubei Suizhou Leigudun M2 and 32 in the tomb of
Marquis Yi of the Zeng state; unfortunately, the chime stones were all broken and I was
unable to test their sound properties. The Leigudun M2 had 36 chime bells and one
bronze drum stand, and dated to middle Warring States (386-285 BCE), which was later
than the Marquis Yi’s tomb of early Warring States (433 BCE). Since these two tombs
are only 100 metres apart, excavators believe the tomb occupant of Leigudun M2 was
a monarch of the Zeng state (Hubei Provincial Museum & Suizhou Museum, 1985;

Hubei Provincial Museum, 1989).

In Marquis Yi’s tomb, a total of 125 musical instruments were found. Besides 32 chime
stones from a two-tier rack, other instruments were 65 chime bells including one from
king Xiongzhang of the Chu state, suspended from a three-tier rack, transverse flutes,
a pole drum, panpipes, gin and se zithers, as well as mouth organs. In particular, the
Zeng inscriptions on the bronze bells and chime stones show the names of the tones

9520

that would be emitted, proving the phenomenon of “one bell with two-fone”=" in pre-

imperial China (Hubei Provincial Museum, 1989).

My research indicates that the Chu state chime stones were mainly found in Hubei,
where the Chu capital was established. Apart from Hubei, such Chu tombs have been
found in Hunan and southern Henan such as Xinyang and Xichuan aforementioned (see
2.1.4), which formed the Chu culture circle during the Eastern Zhou times (770-256
BCE). 25 chime stones with painted patterns were excavated from a site in Hubei
Jiangling Jinancheng, buried in a Warring States (475-221 BCE) layer with no other

associated funerary objects, their tones were in disorder (Hubei Provincial Museum,

20 The ancient Chinese musical bell can produce two-tone #£5%. The first tone is heard when the bell is

struck in the centre above the mouth and the second tone produces when it is struck to the right
(sometimes the left) of this area, which is so called one bell with two-tone phenomenon.
68



1972). Hubei Zaoyang Jiuliandun M1 and M2 contained several Warring States chime
stones?!, unfortunately, most of them were broken into pieces. In Jiuliandun M2,
however, many other musical instruments were found, including bronze bells, se zithers,
a bird-and-tiger drum, transverse bamboo flutes, panpipes, mouth organs, wooden
percussions and chime stone racks. Jiangling Tianxingguan M1 contained chime stones,
chime bells, se zithers, mouth organs, bird-and-tiger drums, small drums, chime stone
racks and wooden mallets. Unfortunately, this tomb had been robbed, the result of
which was that the surviving musical instruments were incomplete, and the chime
stones were decayed. The tomb occupant, according to the record of bamboo
inscriptions from this tomb, was Fan Cheng, a senior military officer. Another 12
pottery versions of chime stones were unearthed from Anhui Liu’an Chengxi Yaochang,

this also belonged to the Chu state and dated to the early Warring States period.

This distribution of chime stones shows that the prevalence of chime stones in the
Yangtze River valley was the same as that in the Yellow River valley during Eastern
Zhou times (770-256 BCE). As a component of ritual music (“metal and stone music”),

chime stones were as important as chime bells in the same period in ancient China.

21 Detailed archaeological data about Zaoyang Jiuliandun M1 have not yet been published.
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Table 8. The Eastern Zhou chime stones found in southern China

No. Excavation Site and/or tomb Date State Chime Other musical instruments Source
Year stone
1 1991 Anhui Fengyang Dadongguan  Early to middle Zhongli 4 15 chime bells AHWYS &
M1 Spring and Autumn FYWGS, 2010
2 2007 Anhui Fengyang Bianzhuang ~ Mid- to late Spring ~ Zhongli 9 9+5 chime bells AHWYS, FYWGS
M1 and Autumn et al., 2009
3 2006-2008 Anhui Bengbu Shuangdun M1 Mid- to late Spring Zhongli 12 9 chime bells AHWYS & Bengbu
and Autumn Museum, 2010
4 1980 Anhui Shucheng Jiulidun Late Spring and Zhongli 5 4 chime bells, 1 drum stand AHSGZD, 1982
tomb Autumn
5 1984 Jiangsu Dantu Beishanding Late Spring and Wu 12 12 chime bells, 3 chunyu percussion, 1 zheng and drum  JSDTKGD 1988
tomb Autumn accessories
6 1993 Jiangsu Pizhou Jiuniidun M3 Late Spring and Wu 13 4+6+9 chime bells, 1 stone-made drum hammer Kong & Chen, 2002
Autumn
7 1995 Jiangsu Pizhou Jiuniidun Late Spring and Wu 12 6+8 chime bells Nanjing Museum et
DIIM Autumn al., 1999
8 2009 Hubei Suizhou Wenfengta M1~ Late Spring and Zeng 5 8 chime bells, 4 ling clapper-bells HUBWYS &
Autumn Suizhou City
Museum, 2014
9 2009 Hubei Suizhou Wenfengta M2  Late Spring and Zeng 12 - HUBWYS &
Autumn Suizhou City
Museum, 2014
**10 1978 Hubei Suizhou Zenghouyi mu  Early Warring Zeng 32 65 chime bells, 2 transverse flutes (chi), 2 bamboo Hubei Provincial
(the tomb of Marquis Yi of the  States (433 BCE) panpipes, 6 mouth organs (sheng ), 2 gin and 12 se Museum, 1989
Zeng state) zithers, 4 drums (including 1 pole drum), 2 chime
stones mallets, 3 chime boxes, 1 chime stone rack, 1
bell rack, 8 bell mallets
11 1981 Hubei Suizhou Leigudun M2 Middle Warring Zeng 12 36 chime bells, bell hooks, 1 drum base Hubei Provincial
States Museum & Suizhou

Museum, 1985
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No. Excavation Site and/or tomb Date State Chime Other musical instruments Source
Year stone
12 1991 Anhui Liu’an Chengxi Early Warring Chu 12 pottery 12+5 ceramic bells AHWGS, 1995
Yaochang M2 States versions
13 1970 Hubei Jiangling Jinancheng Warring States Chu 25 - Hubei Provincial
Museum, 1972 (3)
14 1978 Hubei Jiangling Tianxingguan  Chuxuanwang or Chu several 4 chime bells, 1 chime bells rack and 1 chime stones Hubei Jingzhou
M1 Weiwang period rack, 2 bell mallets, 6 chime stones mallets, 5 se Museum, 1982
(340 BCE) zithers, 1 bird-and-tiger drum?, 2 drum mallets, 1
wooden drum, 6 sheng mouth organs
15 2002 Hubei Xiangfan Zaoyang Warring States Chu 19 broken 11 chime bells, 4 chi transverse flutes, 2 panpipes, S se  HUBWYS &
Jiuliandun M2 pieces zithers, 2 drums (one bird-and -tiger drum), 4 sheng XYWYS., 2018
mouth organs, 1 ya?®, 1 zhu?*, 1 chongdu®, 1 chime
stone rack and 2 mallets, 1 bell rack and 4 mallets
16 2005 Jiangsu Wuxi Hongshan Warring States Yue 16 - Nanjing Museum et
Qiuchengdun tomb porcelain al., 2007
versions
17 2003-2005 Jiangsu Wuxi Warring States Yue 18 24+16 chime bells, 23 goudiao, 2 chunyu. All are Nanjing Museum et
HongshanWanjiafen tomb porcelain porcelain versions al., 2007
versions
18 2003-2005 Jiangsu Wuxi Hongshan Warring States Yue 20 11 porcelain chime bells Nanjing Museum et
Laohutun tomb porcelain al., 2007
versions
B ) o ) ) ZIKGS&CX
19 2004 Zhejiang Changxing Bizishan =~ Warring States Yue 13 pottery  Pottery chime bells, bo, goudiao, chunyu and zheng
aristocratic tomb versions Museum, 2007

22 Usually with tiger-shaped wooden drum stand and bird-shaped wooden rack, the bird-and-tiger drum were all found in the Chu Culture area concentrated primarily
in Hubei, Hunan, and southern part of Henan province.

23 Ya is a kind of wooden percussion resembling an ox horn in shape.

24 Zhu is a kind of wooden percussion in the shape of a box by pounding with a pestle.

25 Chongdu is a kind of bamboo-made percussion.
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No. Excavation Site and/or tomb Date State Chime Other musical instruments Source

Year stone
20 1983 Zhejiang Haiyan Warring States Yue 4 porcelain  Porcelain chime bells, goudiao and chunyu ZJKGS & HY
Huangjiashan versions Museum, 1985
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2.2.3 The Western Han Chime Stones

Archaeologists have excavated several Western Han tombs in the Yangtze River valley,
the southern part of China, where chime stones were buried with other sorts of musical
instruments (table. 9). In addition to stone-made chime stones, there were pottery, wood,
glass and porcelain chime stones uncovered. Three relatively well-protected large

tombs dating to the Western Han period exist.

The Nanyue King’s tomb at Xianggangshan in Guangzhou (Guangdong) is a large sized
tomb with seven coffin compartments dating to about 122 BCE. An abundance of
funerary artefacts, including ritual objects and musical instruments, was discovered in
this tomb. Bronzes, iron weapons, chime bells, se zithers and household artefacts were
all found. There are two sets of chime stones from this tomb, one set has ten stones and
the other has eight. They were located beside bronze chime bells, arrayed from the west
to the east. Unfortunately, the poorly preserved condition of these chime stones makes
them unavailable for acoustic research. The tomb occupant, according to the excavation
report, was Zhao Mo, a king of second generation in Nanyue state, who reigned from

137 to 122 BCE (GZWGW, 1991).

Dating to the Western Han dynasty, the tomb M1 at Dayunshan in Xuyi (Jiangsu) was
large, with a vertical stone pit tomb between two passageways (fig. 34). It measures
35.2 metres in length, 26 metres in width and is 19 metres deep. In a side compartment
were buried a number of weapons, lacquerware and bronze vessels. A set of 20 glass-
made chime stones, accompanied by 22 pottery minggi imitations, were excavated from
this tomb. Excavators concluded that the tomb occupant was Liu Fei (168-128 BCE), a
king of Jiangdu area, the tomb could therefore be dated to 128 BCE (NJBWY&XYWG],
2013b). Although the 20 glass-made chime stones were broken into pieces, chemical
experiments have demonstrated that the making of ancient PbO-BaO-SiO> glasses in
ancient China had reached to its developmental peak during the Western Han period (Li
et al., 2016). However, scholars are still unsure if these glass-made chime stones could

really be played in a musical performance.
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Figure 34. The plan of the Han tombs in Jiangsu Xuyi Dayunshan.
After NIBWY&XY WG], 2013Db, p. 4, fig. 2. Redrawn by Xueyang Fang.

The tomb of Haihunhou in Nanchang (Jiangxi) is another typical example of tomb from
this period. With a tomb passageway and a rectangular wooden coffin chamber, it dated
to around 200 BCE. There are about ten glass-made chime stones unearthed from this
tomb, but their poor condition prevents further study on their shape and sound (Zhang
& Ke, 2019, p. 49)% The owner of the tomb was probably Liu He (92-59 BCE), who
was known as Marquis Haihun. The artefacts unearthed from the tomb include gold
objects, bronzes, jade artefacts, lacquered and woodenwares, textiles, pottery wares,
bamboo slips and a wooden tablet. Musical instruments present included a set of 10 +
14 chime bells, gin and se zithers, panpipes and approximately 36 figurines of
musicians. Additionally, four chime bell racks with animal shaped stands and two chime

stone racks were present (JXWYS, 2016).

Western Han chime stones are less common than in the Zhou dynasty, including both
Western (1046-771 BCE) and Eastern Zhou periods (770-256 BCE). By contrast, no

Eastern Han (25-220 CE) chime stones and other musical instruments have yet been

26 According to Zhang Wei and Ke Li, these chime stones are made of glasses. See page 49.
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recorded archaeologically. With the decline of the ritual and music system alongside
transformative changes in burial customs in the Han dynasty, one of the consequences
was the decrease in the use of musical instruments as funerary objects. Instead, people
often used minggqi as symbolic artefacts to satisfy the life of the tomb owner in another

world.

To sum up the above discussion, the location and distribution of chime stones found in
the Yangtze River basin from the Shang (ca.1600-1046 BCE) to Western Han period
(202 BCE-8 CE) are shown on map 3.
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Table 9. The Western Han chime stones found in southern China

No. Excavation Site and/or tomb Date Chime stone Other musical instruments Source
Year
1 1977 Anhui Fuyang Shuanggudui M1 Early Western 10+10 ceramic chime bells (pottery version, pseudo AHSGZD & FY
Han versions instruments) Museum, 1978
2 1973 Hunan Changsha Mawangdui M3 168 BCE 10 wooden 10 wooden chime bells, 3 se zithers, 1 Hunan Provincial
versions zhu zither, 2 yu mouth organs (pseudo Museum et al.,
instruments), 1 gin zither, 1se zither, 1 2004
yu mouth organ, 2 flutes, 1 chime rack
3 1983 Guangdong Guangzhou Xianggangshan 122 BCE 10+8 14+5 chime bells, 8 goudiao GZWGW, 1991
Nanyue king’s tomb percussions, several gin zithers, 2 se
zithers and 8 se rui
4 1974 Hunan Changsha Xianjiahu Caozhuan tomb ~ Middle Western ~ 14+14 pottery chime bells (pottery version) CSWHIWWZ,
Han versions 1979
5 1986 Jiangsu Xuzhou Beidongshan Chuwang Middle Western 14 stone-made and 3 chime bells Xuzhou City
tomb Han 1 pottery version Museum &
NDLSX, 1988
6 1980s unprovenanced museum collections late Western 14 - Wang, 1997
Han
7 2009-2011 Jiangsu Xuyi Dayunshan Han tomb M1 128 BCE 20 glass-made 2 chunyu percussions, 2 zheng Nanjing Museum
chime stones, 22 percussions, 5 ling clapper-bells, 14+5 etal., 2013b
pottery imitations bronze bells, several copper-made
pseudo bells
8 2011 Jiangxi Nanchang M1, the tomb of Marquis 200 BCE 10 glass-made 10+14 chime bells, 3 se zithers, several ~ JXWYS et al.,
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No. Excavation Site and/or tomb Date Chime stone Other musical instruments Source
Year
Haihun chime stones qin zithers, panpipes, 4 bell racks and 2 2016
chime stones racks
9 1992 Sichuan Mianyang Yongxing Western Han 3 pottery versions 7 pottery chime bells WWDXBJB,
1996d

10 1990 Jiangsu Nanjing Yizheng Zhangji Tuanshan Western Han 12 pottery versions 9 pottery chime bells, 43 ling clapper- NIBWY et al.,

M1 bells, 1 zheng percussion 1992
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Map 3. The distribution of chime stones found in the Yangtze River Valley. Drawn by Xueyang Fang.
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2.3 Summary

Chapter 2 explores the distribution of chime stones, which were all located in two river
basins. The entire distribution varied over time. In the early stage, during the late
Neolithic Age, they were discovered mainly in the middle and upper area of the basin.
The Shang dynasty (ca. 1600-1046 BCE) chime stones were found in Anyang, the
political centre of the Shang dynasty. The Western Zhou (1046-771 BCE) chime stones
were distributed mainly over the political centre and metropolitan area of Shaanxi, as
well as some states of its peripheries, whereas in the Eastern Zhou dynasty (770-256
BCE) a great number were spread widely across the two river basins. However,
following changes of funeral customs, the late Western Han period chime stones
gradually declined from the archaeological record. The chime stones along the Yangtze
valley in south China came from the north in the late Shang period (ca. 1260-1050
BCE). Judging from the shape of chime stones, they may have an inheritance
relationship. In the section that follows, the classification and typology of chime stones,

and disparity and similarity in shape development is discussed.
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Chapter 3: Classification and Typology

3.1 Classification

As discussed in Chapter 1, Ba Yin (eight tones) was a classification system that appeared
in the Zhou dynasty. The Ba Yin classification system divides the musical instruments
into eight different groups, based on the different materials from which they are made
(See Chapter 1 for reference). It was an ambitious attempt at creating a classification
system for musical instruments used in ancient China; however, it attributed musical
instruments with different playing methods and acoustic properties to the same category.
For example, in the case of chime stones and stone panpipes unearthed from the tomb
M1 of Xichuan Xiasi (Henan) dating to the Spring and Autumn period (770-476 BCE),
both instruments are made of stone and are therefore placed in the same group, but have
different playing methods, one is percussion and the other is a wind instrument. Another
flaw with this classification system is that the issue of how to define bone-made
instruments such as bone flutes has not been solved. Therefore, it is not a perfect system

to classify all instruments into eight categories relying on their manufacturing materials.

The Hornbostel-Sachs (H-S) system (See Chapter 1 for reference) is another
classification of musical instruments, and is referenced by most scholars today. Musical
instruments are divided into four -categories (idiophones, membranophones,
chordophones and aerophones) according to the nature of the sound-producing method;
solid objects, membranes (such as drum skins), strings or the air. The chime stone is set
in vibration by being struck, thus it belongs to the struck idiophones category according

to H-S system (Sadie & Tyrrell, 2001).

The category of idiophones generates two main branches: struck idiophones and
plucked idiophones (Hornbostel & Sachs, 1992). In related studies of African sound-
instruments, the following classifications are shown as: Ia, Ib, Im, In; Ila, IIb., the lower

case letters having distinct meanings. The letters a, b, m and n are defined as culture-
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circles (Hornbostel, 1933). “A system of classification has theoretical advantages as
well as practical uses. Objects which otherwise appear to be quite unrelated to each
other may now become associated, revealing new genetic and cultural links”

(Hornbostel & Sachs, 1992, p. 5).

Although the Ba Yin and H-S systems do have their own positive features, the inherent
property of the chime stone is unchanged whether the chime stone belongs to the Ba

Yin or the H-S system.

Chime stones could be divided into six classes according to their manufacturing

substances:

A.Stone-made chime—the real instrument, chime stone.

B.Pottery substitution—the minggqi, unplayable imitation.

C. Wooden substitution—the minggqi, unplayable imitation.
D.Porcelain substitution—most likely mingqi, unplayable imitation.

E. Vitreous substitution—possibly the real instrument.

The vast majority of archaeological discoveries are stone-made chime stones, and they
were one of the leading instruments of ritual music (“metal and stone music”) in ancient
China. Pottery-made chime stones or wooden versions are classified as funerary objects,
or mingqi (unplayable pseudo instrument). Pottery chimes are easy to break when being
struck, and wooden ones are less melodic in sound, they are clearly an imitation of
chime stones (Hunan provincial Museum & HUNWYS, 2004; WWDXBIJB, 1996b).
The porcelain versions of chime stones were limited to the Yue minority culture area in
the region of south-eastern China, and they were most likely the minggi imitations as
well. The vitreous substitutions have rarely been found in an archaeological context at
present, and almost all of them have been seriously damaged when found. Nevertheless,
like stone-made chimes, the materials of vitreous chimes are solid for mallet-struck
playing, so they were probably useable instruments. However, whether they could be

used as practical instruments or not still requires experimental study. These are not my
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main research subject and are simply mentioned for reference. This thesis only studies
the stone-made chime stone as a component of “metal and stone music” in ancient

China.

3.2 Typological Research

3.2.1 Discussion about Current Studies

Chinese archaeologists and musicologists have conducted typological studies on chime
stones in recent years. Chen Zhenyu divides the pre-Qin chime stones into eight types;
he has observed changes at the top of stones and used them as the main basis for
subdivision, which is an insightful approach to typological research of chime stones
(Chen, 1988). Apart from the top part of the stone, however, he also takes the bottom
shape into consideration, and as he sometimes relies on the top shape and sometimes
the bottom to classify the types of chime stones, the typological classification criteria

are not consistent.

Li Chunyi, a pioneer in the field of Chinese music archaeology, creates a typological
system according to the top shape of chime stones based on extensive fieldwork and
investigation. He divides chime stones into four types, and each of them has several

subtypes (Li, 1996). The four types and their subtypes are as follows:
I: The straight top.

I-1: The horizontal bar-shape.

[-2: The vertical bar-shape.

II: The irregular top?’.

27 It is inaccurate to describe the second type as fold-lined top according to Li’s description. The top
shape of the second type is actually irregular, with only trend line of fold.
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II-1: The pentagonal shape.

II-2: The trapezoid.

III: The arched top.

[I-1: The whale-head shape.

I1I-2: The bream-head shape.

IV: The angular top.

IV-1: The obtuse triangle.

IV-2: The convex quadrilateral.

IV-3: The pentagonal shape, which has three subdivisions depending on the base
shape—the flat (IV-3a), curved (IV-3b) and angled (IV-3c¢) base.

IV-4: The hexagonal.

Li describes type II as the “fold-lined top”. This top shape does not fit well in his
categorisation as some stones have an irregular top shape. Moreover, the hexagonal
type (IV-4) seems vague when compared with [V-3c. Only one sample stone of M93:6
in Yinxu has been found to be type IV-4 as yet. There are no criteria to distinguish these
two types. Except for a stone from Shandong Jiaoxian Zhangjiazhuang (fig. 42), IV-3c
can only be seen in pottery or wooden minggqi substitutions. Nevertheless, this type of
IV-3¢ became common in later dynasties, for example, the Ming (1368-1644 CE) and
Qing (1636-1911 CE) chime stones were all of such type (Fang, 2011, p. 147-155). By
the time of Eastern Zhou (770-256 BCE), all types had disappeared except type [V-3b,
which means the shape of chime stones eventually became unified and standardized

into only one type.

Fang Jianjun proposes another typological system that is slightly different from Li’s

description. Fang aims to define types of chime stones depending on the subtle
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differences of their top (Fang, 1996). While Fang and Li differ in the specifics of their

interpretations, the main idea is similar.

Wang Anchao, creates a further chime stone typological system with four types. Wang’s
definitions include A) indistinct type, B) evolving type, C) stable type, and D)
beautifully decorated type. As he states, the earliest chime stones were imperfect and
had vague geometrical shapes in morphology; therefore it is possible to attribute these
chime stones to the indistinct type. He explains the beautified type, suggesting that
during the Shang dynasty (ca. 1600-1046 BCE) ornamentation appeared only
occasionally; some chime stones were adorned with patterns but most were not. It is

thus appropriate to classify them by virtue of decoration (Wang, 2005).

This typological system, however, lacks both in historical and logical aspects; the
classification criteria are not uniform. Wang’s descriptions are vague and inaccurate,
and can include almost any type. The stable type is actually a convex pentagonal type,
whilst the so-called beautifully decorated type is based solely on the chime stone’s
decoration, rather than the shape. Therefore, the typological classification leads to
different standards. Decoration is a surface description of chime stones, and does not
address important factors in association with their shape and sound. Change of shape
seems most important in the evolution of musical instrument manufacturing, and the
typological classification should reflect an evolutionary process, and address any

historical sequence.

In contrast to Wang, Zheng Zuxiang (2005) divides chime stones into three types
according to their shape and sound properties. They are the uneven type, obtuse
triangular type and angular top type. In fact, on the basis of the examples cited by Zheng,
the so-called obtuse triangle is actually an irregular type; sometimes it has four or five

angles, sometimes even no angle but a circular arc.

Wang Zichu (2004) does not create a typological system for chime stones, but dates

their historical periods according to certain elements of chime stones, such as the shape
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of bottom, vertex angle and tone pitch.

Typological research on chime stones is also considered by a small number of other
scholars, however, their type attributions are not widely accepted or discussed (Gao,

2004; Ren, 2008; Deng, 2009).

The above typological classification methods are established based on different
perspectives and it is not easy to judge which one is more convincing. The taxonomy
in Li’s system places emphasis on specific shape development, however, the four types
that he created do not accurately address the irregularity of the shape of the top of the
stones. It is sometimes difficult to distinguish between types II and III. Such a large
variety of typological research is reflective of the fact that the shape of chime stones

was not uniform before the Spring and Autumn period (770-476 BCE).

Li’s typological system is the most consistent in terms of its application of classification
criteria, and is most adopted within the present research. However, owing to the
diversity of chime stones not fully covered by his system, I explore a newly developed

typological system in the following section.

3.2.2 Types and Subtypes

William Adams and Ernest Adams explore the evolution of types in an example of a
Nubian pottery family (Adams & Adams, 1991, p. 211). This typological system
precisely reflects the chronology of these ancient findings. However, “no one method
of type formulation is inherently right or wrong, and in fact many practical typologies
include types that were formulated in more than one way” (Adams & Adams, 1991, p.

183).

The advantages of such a division of types are that the relative chronological sequence
can be defined and it can expose the developmental process of archaeological artefacts.
The disadvantages are that it can only determine the logical order in which these

distinctions appeared, but not their absolute date in chronology.
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“A typology is a particular kind of classification” (Adams & Adams, 1991, p. 47). To
attribute ancient findings of chime stones into specific types categories according to
features of shape and create a new typology, a number of procedures have been carried
out: selecting scientifically excavated specimens with a clear date; observing and
defining their common characteristics in shape and allocating these artefacts
distinguishing types and subtypes; and analysing these findings within the framework
of a typological system which allows chronological sequence in the development of

chime stones.

The chime stones, according to their top and bottom shape, can be divided mainly into

two types, each having two subtypes:

A. The irregular shape.

A-1. The straight top (fig.35).

A-2. The non-straight top (fig. 36-37).
B. The angular top.

B-1. The straight base (fig. 38).

B-2. The curved base (fig. 39).

B-3. The angled base (fig. 43)

Such a typological system can be shown in a structural diagram (fig.40). The
developmental date of each type of chime stones may be seen in a schematic diagram
(fig. 41). Type A-1 (the straight top) appeared from late Neolithic to the middle Western
Zhou (ca. 2400-878 BCE). Type A-2 (the non-straight top) was from Neolithic to the
late Western Zhou (ca. 2400-771 BCE). Type B-1 (the straight base) occurred from the
late Shang (ca. 1260-1050 BCE) and developed to the end of Western Zhou or the
beginning of the early Spring and Autumn period (770-686 BCE). Type B-2 (the curved
base) appeared early in the Xia dynasty (ca. 2070-1600 BCE) and then it seems to have

disappeared until the early Spring and Autumn period, when this type of chime stone
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occurred again and developed throughout the Warring States (475-221 BCE) and
Western Han dynasty (202 BCE- 8CE). The reason why the B-2 chime stone had this
break in its occurrence is unclear, but eventually, the B-2 became the dominant type of

Chinese chime stone.

Figure 35. Type A-1 irregular shape with straight top of chime stones from late Neolithic to
late Shang period (ca. 2400-1050 BCE).

1. From Shanxi Xiangfen Taosi (M3015: 17), ca. 2400-2300 BCE. After ZSKKGS & SXLFWW]I,
2015, p. 672, fig. 4-147; 2. From Shanxi Xiangfen Zhanghuai (H1: 1), ca. 2400-2300 BCE. After
Xiangfen County Museum, 2007, p. 85, fig. 2; 3. From Gansu Lanzhou Yuzhong Majiawa, ca.
2000-1900 BCE. After WWDXBJB, 1998, fig. 1.3.1; 4. From Henan Anyang Yinxu Guojiazhuang
(M160: 6), late Shang. Photo by Xueyang Fang; 5. From Henan Anyang Yinxu Xiqu (M701: 72),
late Shang. After ZSKKGSAYFID, 1979, p. 103, fig. 78-6; 6. From Henan Anyang Yinxu
Dasikongcun (M991: 20), late Shang. Photo by Xueyang Fang.
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Figure 36. Type A-2 irregular shape with non-straight top of chime stones from late Neolithic
to Xia dynasty (ca. 2400-1600 BCE).

1. From Shanxi Xiangfen Taosi (M3016: 39), ca. 2400-2300 BCE. After ZSKKGS & SXLFWW]J,
2015, p. 673, fig. 4-147; 2. From Henan Yuxian Yanzhai M 14, ca. 2400-1900 BCE. After
WWDXBJB, 1996a, fig.151; 3. From Shanxi Wutai Yangbai (H111: 1), ca. 2100-2000 BCE. After
WWDXBJB, 2000, fig. 1.1.1; 4. From Shanxi Wenxi Nansongcun, ca. 2400-2300 BCE. After
WWDXBJB, 2000, fig. 1.1.3a; 5. From Qinghai Ledu Liuwan (M1103: 35), ca. 2200-1600 BCE.
After QHWGKGD, p. 232, fig. 141-5; 6. Shanxi Xiaxian Dongxiafeng (H15: 60), Xia dynasty.
After DXFKGD, p. 98, fig. 92-4.
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Figure 37. Type A-2 irregular shape with non-straight top of chime stones from Shang
(ca.1600-1046 BCE) to Western Zhou period (1046-771 BCE).

1. From Henan Zhengzhou Xiaoshuangqiao (T189-3:1), early Shang (ca. 1600-1300 BCE). After
Wu, 1999, fig. upper 4.6; 2. From Shaanxi Lantian Huaizhenfang, early Shang. Photo by Fang
Jianjun; 3. From Henan Anyang Yinxu (M1769: 1), late Shang. After WWDXBJB, 1996a, fig.
1.5.5; 4. From Shanxi Lingshi Jingjie (M1: 13), late Shang. After WWDXBJB, 2000, fig. 1.1.10;
5. From Shaanxi Fufeng Qizhen, middle Western Zhou (976-878 BCE). Photo by Fang Jianjun; 6.
From Shaanxi Chang’an Zhangjiapo (M152: 24), middle Western Zhou. After ZSKKGS et al.,
1999, p. 305, fig. 228-1; 7. From Sichuan Chengdu Jinsha (L62: 2), Western Zhou (1046-771
BCE). After Xing & Wang, 2012, p. 65, fig. 4; 8. From Henan Anyang Yinxu Xiqu (M93: 3), late
Shang. Photo by Xueyang Fang.
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Figure 38. Type B-1 angular top with straight base of chime stones from Shang to late
Western Zhou period (877-771 BCE).

1. From Hebei Gaocheng Taixi (M112: 24), early Shang (ca. 1600-1300 BCE). After WWDXBJB,
2008, fig. 1.6.2; 2. Liaoning Beipiao, Lower Xiajiadian culture. After Wu, 1999, p. 33, fig. upper
4.5; 3. From Kalaqin Xifu, Inner Mongolia, Lower Xiajiadian culture. Courtesy of Kalaqin
Museum; 4. Collection of Anyang Museum (A01609). Photo by Xueyang Fang; 5. Collection of
Anyang Museum (2416/0198). Photo by Xueyang Fang; 6. From Shaanxi Baoji Shangguancun,
late Western Zhou. Photo by Fang Jianjun; 7. Shaanxi Chang’an Zhangjiapo (M157: 81), late
Western Zhou. After ZSKKGS et al., 1999, p. 305, fig. 228-8; 8. From Shaanxi Fufeng Zhouyuan
Shaochen Yiqu, mid- to late Western Zhou. Photo by Fang Jianjun.
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Figure 39. Type B-2 angular top with curved base of chime stones from Xia (ca. 2070-1600
BCE) to Western Han period.

1. From Henan Yanshi Erlitou, Xia dynasty. After WWDXBJB, 1996a, fig. 1.5.2; 2. From Gansu
Lixian Dapuzishan, early Spring and Autumn (770-686 BCE), Photo by Fang Jianjun; 3. From
Shaanxi Fengxiang Qin Gong no. 1 tomb, 537 BCE. Photo by Fang Jiajun; 4. From Anhui Bengbu
Shuangdun M1, mid- to late Spring and Autumn (685-476 BCE). Photo by Fang Jianjun; 5. From
Henan Qixian Songzhuang M4, late Spring and Autumn (546-476 BCE). Photo by Xueyang Fang;
6. From Marquis Yi’s tomb of the Zeng (lower tier 2-11), 433 BCE. After WWDXBJB, 1996c, fig.
3.8.11d; 7. From Shandong Zhanggqiu Luozhuang Western Han tomb (187-180 BCE), pit 14,
Western Han. Photo by Fang Jianjun; 8. From Jiangsu Xuyi Dayunshan M1, Western Han (128
BCE). After NIBWY&XYWG]J, 2013, fig. 36.
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Figure 40. The structural diagram of typological system of chime stones
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Figure 41. Schematic diagram of typological and chronological development of chime stones

Type A has varied irregular shapes. The entire geometry can have irregular features,
with various quadrilateral shapes and polygons. The so-called top is defined by the end
closest to the hanging hole. In this type, there are two subtypes: The subtype A-1 has a
relatively straight top. Although some of these stones appear to not have very straight
tops, it is likely that the purpose of the design was to make it straighter but this was
hampered by the limitations of manufacturing tools and techniques. Examples of such
a subtype are the Zhanghuai chime stone; Dasikong M991 chime stone; M701 and
M93:5 chime stones in Yinxu Xiqu (fig.35). Evidence from archaeological excavations
suggests that straight top chime stones ceased to be used in the period before the late
Western Zhou dynasty (877-771 BCE) and were most likely no longer used during the
late Western Zhou times (WWDXBIJB, 1996a,b,c,d,e, 1998, 2000, 2001, 2006, 2008,
2010).

The second subtype A-2 has a non-straight top. In this type, some chime stones are of
profiles similar to animals such as fish, tiger and dragon (fig.37). The top shape on some
chime stones has a tendency to form an angle, although the top may still have an
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irregular shape, for example, the Yuxian Yanzhai chime stone and the Jinsha chime
stone. The subtype A-2 chime stones remained unto the late Western Zhou dynasty and

then disappeared.

By contrast, Type B, with angular top has a more uniform with a vertex angle over 90
degrees. Similarly, there are two subtypes divided from type B. The first is B-1 with a
straight base and the second is B-2 with a curved base. The profiles of these two
subtypes show little variation. Some examples, such as the Yanshi Erlitou chime stone,
Liaoning Beipiao chime stone and Inner Mongolia Kalaqin chime stone, are a variant
of this type (figs. 38 & 39), but as a whole, they still belong to the angular top type,
although the shape of their top edge is partly or slightly different.

Chime stones with an angled base (Type B-3) were rarely found between the Neolithic
and Western Han periods. Dating back to the Western Zhou dynasty (1046-771 BCE),
one chime stone from Shandong Jiaoxian Zhangjiazhuang has a profile of this type (fig.
42); its base is angled irregularly, but it is an unusual case. Most of this type of chime
stone appeared after the Han dynasty, for example those belonging to the twenty-sixth
year of the Qing Emperor Qianlong (1761. fig. 43) ?®. However, chime stones from the
Qing dynasty are not studied in this thesis as they are outside the time frame of research.
Pseudo chime stones with an angled base have also been discovered. The terracotta
figures excavated from the Warring States (475-221 BCE) tomb in Shandong Zhangqiu
Niilangshan included a statuette of a musician playing a pottery model of angled base
chime stones suspended from a rack (fig. 44). The other Warring States example was
the pottery mingqi chime stones (fig. 45) excavated from an aristocratic tomb of the
Yue state in Zhejiang Changxing Bizishan (ZJKGS & CX Museum, 2007). Because
they were not real instruments and cannot be used as a reliable source to include in my
typological classification system, chime stones with an angled base are not considered

in this thesis.

28 “Twenty-sixth year” refers to the time of making chime stones, and it was also the twenty-sixth year

of Qianlong’s reign (1761). It is a part title of this chime stone.
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Figure 42. Chime stone from Shandong Jiaoxian Zhangjiazhuang.
Middle Western Zhou (976-878 BCE). Length: 82 cm. After WWDXBJB, 2001, fig. 1.9.8.

Figure 43. Chime stone from the twenty-sixth year of the Qing Emperor Qianlong’s reign
1761).
Collection of the Art Institute of Chicago. Length: 71 cm. Photo by Fang Jianjun.

0 10cm

Figure 44. Terracotta figure from Shandong Zhangqiu Niilangshan.
Warring States (475-221 BCE). After Li Yuexun, 1993, fig. 3.
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Figure 45. Pottery chime stone from Zhejiang Changxing Bizishan.
Warring States (475-221 BCE). After ZJKGS & CX Museum, 2007, p. 20, fig. 40-1.

3.2.2.1 Fieldwork data and application

Based on my fieldwork, 65 chime stones are presented and allocated into two subtypes.

Below are the figures.
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Figure 46. Type allocation based on locations
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Figure 47. Type allocation based on period

The two figures above show how many chime stones from my fieldwork belong to
types B-1 and B-2 when related to different locations and time periods. In figure 46,
numbers 1-9 in the horizontal axis represents location. The vertical axis is the number
of stones. The excavated locations are respectively listed as Henan Hebi Qixian
Songzhuang M4 (QSM4), Henan Luoyang Zhongzhou Daqu & Luoyang Erqingju
M131 (LZDQ&ERM131), Henan Anyang (AY), Henan Shangcai Guozhuang M2 (SG),
Henan Xinzheng Hanwangling M2 (XH), Henan Xinzheng Xugang M3 & M4 (XX),
Henan Tanggong Xilu M7983 (TXM7983), Henan Luoyang Baihuogongsi M1 (LBM1)
and Henan Sanmenxia 0627 (HS0627) according to serial numbers. Figure 47 shows
four periods of allocated chime stones, which are respectively from the Spring and
Autumn period (770-476 BCE), the Warring States period (475-221 BCE), the Shang
dynasty (ca. 1600-1046 BCE) and the Eastern Zhou dynasty (770-256 BCE). As a
whole, the two figures indicate that type B-1 chime stones occupy only 20%: type B-2

form the majority of types found in fieldwork.
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3.3 Summary

With reference to several research-based typological studies of chime stones, this
chapter discusses the advantages and disadvantages of previous classification methods,
and proposes a new taxonomy. The new taxonomy system will be explored in relation

to the evolution of shape, in the next chapter.
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Chapter 4: The Evolution of Shape

4.1 The Origin of Chime Stones

Evidence relating to the origin of chime stones has been presented by both Li Chunyi
and Ingrid Furniss. Li points out that the chime stone excavated from Henan Yanshi
Erlitou is not the earliest example, he suggests that the earliest chime stone is dated to
the late Neolithic Age, referring to the single chime stones that have been unearthed in
Shanxi and Henan (Li, 1996). According to a recent excavation report by the Institute
of Archaeology at the Chinese Academy of Social Sciences (2015), the earliest Chinese
chime stones were found in the Neolithic tombs at Taosi in Shanxi Xiangfen. Four
stones were found at this site which provided extensive archaeological context and

dated to around 2400-2300 BCE.

Similarly, Furniss agrees with the conclusion that the earliest known stones were those
excavated from this late Neolithic Yellow River valley site (Furniss, 2008). Neolithic
chime stones always appeared singly, not in sets. During the Shang (ca. 1600-1046 BCE)
and the Western Zhou dynasties (1046-771 BCE), chime stones continued to be
concentrated in the northern region. Wang Renxiang discusses another early chime
stone uncovered at Minhe Lajia in Qinghai in the upper reaches of the Yellow River
(Wang, 2001). Belonging to the Qijia culture, the site where the chime stone was
unearthed is located in Lajia village. The chime stone is 100 cm in length, 60 cm in
width and is 4 cm in thickness, according to the brief report. Wang argues that this is
the earliest chime stone in ancient China. However, this chime stone was found
accidentally without any other artefacts and the Qijia culture, according to Carbon-14
dating, belongs to around 2180-1760 BCE (QHWGKGD et al., 1984), so this stone is

more recent than the Taosi culture stone discussed above (ca. 2400-2300 BCE).

Although the earliest chime stones so far identified were from the Xiangfen Taosi site,

this does not provide conclusive evidence for the origin of chime stone. This is not only
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because of the limited extent of present-day excavation, but also a lack of clarity as to
the extent that Stone Age stone tools were used for sound production. Early stone tools
may have been used as everyday practical tools but they may also have been used as
sound tools or even sound instruments; these two functions are not easy to distinguish
from each other and it is fair to say that the Chinese chime stone may have originated
earlier than the Taosi stones we have so far found. According to current archaeological
findings, all early chime stones were unearthed in the Yellow River Basin of Northern
China, suggesting that this area might have been the birthplace of the chime stone, and
it may be in the Central Plain area where ancient Chinese people lived and gathered.
Hence, the Chinese chime stone probably originated in its native land and there is no

present evidence to show a foreign origin of the Chinese chime stone.

The embryonic form of the chime stone was presumably some simpler stone tool. This
idea is suggested by Er Ya (an anonymous ancient text, approximately dating to the 3™
century BCE. In volume Shiyue, a chapter from Er Ya, “the chime stone is made of jade
and stone, and is similar to a ploughshare in shape”?°. According to Wang Bin and Jia
Zhiqiang, chime stones possibly originated from a stone knife with a rectangle-like
shape, which appeared in the late period of the Yangshao culture (ca. 3500-2900 BCE).
The chime stone at that time was used in ritual celebrations in local tribes. Sequentially,
there might be three stages of development inferred by both these ideas. The first stage
would be the worship of a production tool like a stone plough, or a kind of tool that had
the function to connect with supernatural beings, like a ritual stone knife. The second
stage was as a symbol of religious power, more separated from a functional use. The
last was as a musical instrument, consolidated within a system of ritual and music (Li
Yue Zhidu), which was meant to strengthen the internal rules of the imperial family
(Wang & Jia, 1991). A similar hypothesis stated by Xiu Hailin and Wang Zichu suggests
that the origin of the chime stone was in association with the usage of the stone knife

or stone plough (Xiu & Wang, 2001). Yang Yinliu and Li Chunyi also propose that the

29 For the Chinese version, see Ruan, 1980, p. 2601.
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chime stone was most likely derived from a functional tool (Yang, 1980; Li, 1996). An
alternative view is that the chime stone was not only derived from the production tools,
but also diversified stone tools. Some chime stones have a fish-like shape, Wang

Anchao suggests they could be derived from the shape of fish (Wang, 2006a).

Suo Quanxing argues that some stone-made square implements with a hole may be
regarded as an ancient musical chime stone (Suo, 2009). Square-shaped stone
implements with a hole in the top have been found in the Yangshao culture of the
Neolithic Age (ca. 5000-3000 BCE) and the Yueshi culture of the Xia (ca. 2070-1600
BCE) and Shang dynasties (ca. 1600-1046 BCE. fig. 48); we do not know the precise
purpose of this object. Similar objects were also found in the early Shang (ca. 1600-

1300 BCE) site of Xiaoshuangqiao in Henan Zhengzhou, and here they are thought to

be a farm implement, called shijue f=#% (a kind of polished stone tool), fangkong

chanxingqi 77 fLEF 28 (a spade-shaped tool with a square hole) and were rectangular

perforated stone implements, farming tools used for digging the ground. There is a lack
of archaeological evidence to attest that this sort of artefact might have had sound usage,
and these items differ from Neolithic chime stones in a number of important ways.

However, it is possible this is some kind of precursor.

0 10cm

Figure 48. Square-holed stone tool from Henan Zhengzhou (H247).
Late Yangshao culture (ca.3500-2900 BCE). After Suo, 2009, fig. 1. Redrawn by Xueyang Fang.

With regard to the origin of chime stones, Fritz Kuttner examines the relationship
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between the chime stone and the ancient Chinese pi (bi in Pinyin system) E% disk

(Kuttner, 1953). The bi disk is an ancient Chinese ritual object made of stone or jade of
a round disk shape with a hole in the centre (fig. 49). As a ritual artefact, the bi disk,
was used in most situations as an ornamentation of the human body as well as for ritual
activities (the volume Shigi, a chapter from Er Ya, dating approximately to the 3
century BCE). Kuttner suggests that chime stones are connected to the bi disk, and that
the bi disk is the embryonic form of the chime stone. He compares the inner circle of a
bi disk to the bottom of the chime stone, as if the disk was broken in half. However,

Kuttner’s view is simply a hypothesis without the support of archaeological evidence.

Figure 49. Stone bi disk from Gansu Wuwei Huangniangniangtai.

1. From tomb M38; 2. From tomb M41. Qjjia culture (ca. 2180-1760 BCE). After Xing et al.,
2008, fig. 2, 4.

In sum, given that the chime stone was originally found in the Yellow River valley, this
area could be the birthplace of chime stones. According to recent archaeological
discoveries, the origin of the chime stone could be much earlier than the late Neolithic
Age from which the earliest Taosi chime stones have so far been excavated (ca. 2400-

2300 BCE). Chime stones could perhaps originate in the earlier part of the Neolithic

period, but we have no evidence to support this hypothesis.

The chime stone presumably originates from some kind of stone artefacts used in daily
life which might have also sounded when struck. This phenomenon may have been
discovered by ancient people, and a special chime stone used for sounding derived from
this source, which gradually became a musical instrument. However, it is still unclear

which kind of stone tools were, or influenced the making of, the earliest chime stones.
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4.2 Development of Shape

4.2.1 Multi-Type Period

This developmental period, in which multi-types of chime stones coexisted, began in
the Neolithic and continued throughout the Xia (ca. 2070-1600 BCE), Shang (ca. 1600-
1046 BCE), and Western Zhou dynasties (1046-771 BCE). As time went by, some
shapes gradually disappeared. In the Western Zhou dynasty, there were only non-
straight top (type A-2) and angular top with straight base (type B-1) chime stones left,

other types (type A-1, type B-2 and type B-3) of chime stones were rarely found.

During this period, the occurrence of chime stones had changed from single incidences
of stones in the Neolithic to the coexistence of single stones and sets of multiple stones
throughout the Shang and Western Zhou periods. Sets of chime stones occupied the
mainstream in the late Western Zhou (877-771 BCE), while the single version largely
exited the historical stage with the beginning of the Eastern Zhou (770-256 BCE)
(Although it is worth noting that in the Qing dynasty (1636-1911 CE) looking back to
ancient ideology was popular, and the single chime stone reemerged but with
differences). To clarify the evolution of these multi-shaped chime stones, several
separate aspects are relevant. The most important factors are variations of the base and
also those affecting the bilateral top edges of the chime stone: gushangbian (the long
top edge of the chime stone) and guushangbian (the short top edge of the chime stone,

see figure 1).

From the Neolithic age to the Western Han dynasty, the base or bottom of the chime
stones changed incrementally. In the earlier periods, the chime stone has a rough base
with an irregular or sometimes nearly straight outline. As I discussed previously in
Chapter 3, the late Neolithic chime stones were roughly shaped with an irregular base.
As time went on, the base of the chime stone gradually became straight, from the late
Shang (ca. 1260-1050 BCE) through Western Zhou (1046-771 BCE), with a few early
examples from the early or middle Spring and Autumn (770-686 BCE or 685-547 BCE).
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For instance, chime stones from Shaanxi Chengcheng Liujiawa M1 and M2 dating from
early to middle Spring and Autumn period occasionally show a straight base (fig. 50),
whilst both top edges look like an animal head, but actually that is a variation on the
straight top edge. Similar cases from Anhui Bengbu Shuangdun M1, dating from early
to mid Spring and Autumn, also resemble an animal head on their guu part, and one
may distinguish a mouth and nose (fig. 51). From the Eastern Zhou (770-256 BCE)
through the Western Han dynasty (202 BCE-8 CE), a curved bottom with a straight
gushangbian and guushangbian became popular. The basal curvature can be varied;

chime stones excavated from southern China often display a large radian.

Figure 50. Chime stone from Shaanxi Chengcheng Liujiawa M2.
Early to mid Spring and Autumn. After Chong, 2019.

Figure 51. Chime stones from Anhui Bengbu Shuangdun M1.

Mid- to late Spring and Autumn (685-476 BCE). Photo by Fang Jianjun.

Some previous studies concentrate on the properties of the base. As Kuttner (1953)
states, chime stones with a straight base are older than those with an arc-shaped base.
He also concludes that the curved base can improve the acoustical qualities of the stones.
According to Li Chunyi (1996), a curved base can maintain the stability of the chime

stone when hanging from a rack.

The chime stone flourished and increased in number during the Eastern Zhou dynasty
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(770-256 BCE) with the development of type B-2, which has an angular top, pentagonal
shape and curved base. A straight gushangbian and guushangbian became the most
common shape from the late Western Zhou (877-771 BCE) to the Western Han period
(202 BCE-8 CE). Although the B-3 type did appear during this period, it is usually only

as the mingqi imitations.

The chime stones excavated from Qin Gong no.1 tomb in Shaanxi Fengxiang Nanzhihui,
which dates to the mid- to late Spring and Autumn period, are unusual examples. These
28 chime stones have attracted particular attention since they have a concave curve to
both gushangbian and guushangbian parts of the top (see fig. 39-3 in Chapter 3), which
is highly unusual. According to Li Xueqin (2000), another unprovenanced chime stone
recorded by a scholar (Xue, 1144) of the Song dynasty (960-1279 CE) also shows a
concave curved gushangbian and guushangbian (fig. 52)*°. In his view, the owner of
this chime stone, according to inscriptions on the stone, was “Huai Hou”, a wife of the

Qin Gong, and this inscriptional chime stone was most likely from her tomb.

Figure 52. An unprovenanced inscriptional chime stone.
Dated to the Late Spring and Autumn (546-476 BCE), it probably belonged to the wife of Qin Jing
Gong of the Qin state. After Xue, 1144 [1986], p. 38.

The content of inscriptions on these similar looking chime stones is different. The Huai

Hou chime stone records sacrificial offerings etc. that were dedicated to the wife of the

30 According to Xue Shanggong, the chime stone was allegedly part of Wang’s private collection. Wang
came from Shaanxi Fufeng, not far from Shaanxi Fengxiang Nanzhihui Qin Gong no. 1 tomb.
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ruler Qin Gong. Li Xueqin focuses on the content of inscriptions (Li, 2000), while other
scholars not only consider the content of the chime stone inscriptions from Qin Gong
no.1 tomb, but also the inscriptions’ font and style (Hao & Hao, 2007). So far, there is
no authoritative evidence to explain why the “Huai Hou” chime stone and the chime
stones from Qin Gong no. 1 tomb have a concave curved top edge in both gushangbian
and guushangbian. Interestingly, a Xia dynasty (ca. 2070-1600 BCE) chime stone
excavated from the site of Yanshi Erlitou (Henan) in 1975 is similar in shape to the
chime stones mentioned above (see fig. 39-1 in Chapter 3). As Li Chunyi describes, it
belongs to the same type with a curved top edge gushangbian and guushangbian (Li,
1996). However, their dates are considerably far apart so there is no reason to argue that

those chime stones are connected in some way.

Ten chime stones with surviving chime racks have been excavated from a sacrificial pit
near the tomb of Qin Gong in Lixian Dapuzishan (Gansu) and dated to the early Spring
and Autumn period (770-686 BCE). These chime stones belonged to a duke of the Qin
state, the date of them is earlier than chime stones found in Qin Gong no.1 tomb.
According to the archaeological excavation report, “the discovery of the musical
instrument burial pit brought us extremely valuable data for the confirmation of the Qin
Duke tomb, and for study into the early Qin peoples’ ritual and sacrificial institutions
as well as bronze casting technology” (EQARG, 2007, p. 38). The ten chime stones can
be divided into two groups, each has five in total, and they were arranged in the pit from
the west to the east side. The lacquered wooden rack for hanging the musical stones is
similar to a bell rack found in the same pit. The length of the rack is 2.5 metres and the
width is 0.8 metres. These chime stones from Dapuzishan have a similar feature to the
Qin state chime stones in that they also have a curved top-edge in both gushangbian
and guushangbian (see fig. 39-2 in Chapter 3), but it is less curved than the stones found
in Qin Gong no.1 tomb which all belonged to the Qin state (888-221 BCE). The chime
stones from Dapuzishan could be some sort of prototype or earlier form of the Qin Gong
no.l tomb examples, since the former dated earlier than the latter. However, more

archaeological finds are needed for further studies into the shape development of the
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Qin state chime stones.

In summary, the shape of chime stones from the late Neolithic Age to the Western Han
dynasty (202 BCE-8 CE) gradually evolved from an irregular to a regular shape. From
the late Neolithic to the Shang dynasty (ca. 1600-1046 BCE), there are various diverse
shapes, such as triangular, rectangular and trapezoid. From the Western Zhou (1046-
771 BCE) to the Eastern Zhou (770-256 BCE), chime stones have several changing
features. Firstly, the whole shape of the chime stone changed from longer and thicker
to shorter and thinner. Secondly, the base of the chime stone gradually transformed from
a low vaulted base line to a higher vaulted one; the chime stone maker aimed to improve
the whole balance of the chime stone’s body and to increase stability when hanging it

from the rack, making it a smaller shape and giving it a higher musical range.

There are no archaeological finds of chime stones from the Qin dynasty (221-207 BCE)
although the pattern of shape change is contiguous before and after this period.
Hopefully some new Qin dynasty chime stones will appear in the future. During the
Western Han dynasty (202 BCE-8 CE), the shape of chime stones did not change very
much, instead, they followed the shape of the Eastern Zhou chime stones, especially
the Warring States (475-221 BCE) ones. The diagram below shows the diachronic

development of the shape of chime stones (fig. 53).
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The Neolithic Age and Xia Dynasty The Shang Dynasty WZ EZ WH
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The single chime stone Sets of chime stones begin to appear
(as thythm instrument) (as melodic instrument)

The emergence of decoration and inscription

Figure 53. The shape development of chime stones in Ancient China.
WZ=Western Zhou, EZ=Eastern Zhou, WH= Western Han

4.2.2 Uni-Type Period

The uni-type period of the chime stone began approximately at the end of the Western
Zhou dynasty (1046-771 BCE) and lasted until the Western Han dynasty (202 BCE-8
CE). The shape of the chime stone becomes fixed as type B with an angular top, and its
popularity grows to its peak during the Eastern Zhou (770-256 BCE) and the Western
Han dynasties (202 BCE-8 CE).

Although all chime stones become unified with only one type, there are also individual
cases with special characteristics; for example, as discussed above, the chime stones
unearthed from Qin Gong no.l tomb have a concave top edge gushangbian and
guushangbian. The proportions of these special or common cases are shown in figure

54.

107



Figure 54. Statistics of base categories of chime stones from late Western Zhou (877-771
BCE) to the Western Han period

The overwhelming majority (75%) of the stones have a curved base. A standard curved
base accounts for 35%, 15% have a curved base with small notches, 15% have concave
gu and guu parts, and 10% have a high curved base. 20% have a straight base and

irregular based chime stones are relatively rare, only 5%.

In the classical text Kaogongji (The records of examination of craftsmen), there is a

design scheme with the scale and proportions for the manufacture of chime stones:

When the artisan Qingshi makes a chime stone, the top angle is a right angle
plus a half of it, the guubo is one, guushangbian is two, and gushangbian is
three. Divide guubo into three equal parts and then use two thirds for gubo.
Divide gubo into three equal parts, and then use one third as thickness (For
the Chinese version, see Ruan, 1980, p. 923).

From the above citation, we may calculate the ratio of the various parts of a chime stone

and obtain a formula as below:

Jjugou (vertex Angle) = 90°x1.5=135°
guubo (short end) = 1

guushangbian (short top edge) = 1x2=2
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gushangbian (long top edge) = 1x3=3

gubo (long end) :g x guubo = 0.67 guubo

thickness = % x guubo = 0.22 guubo

This demonstrates the formula used for a chime stone maker (Qingshi) to design a
chime stone. The vertex angle jugou, is set at 135 degrees, the length of guubo is
regarded as one unit, guushangbian is two units, twice as long, and gushangbian is
three units. When one divides the length of the guubo into three parts and takes away
one, this is the length of gubo, which is two thirds of a unit. If one divides the length of

the gubo into three parts, each will equal the measurement of the thickness.

Through this formula, we can easily calculate the length, thickness and top angle of
each chime stone. What is noteworthy, however, is the Kaogongji merely has the ratio
in relation to the guubo, gubo, gushangbian, guushangbian, jugou and thickness,
whereas other parameters such as the angles of gushangjiao and guushangjiao are not
involved. This formula is only a reference for manufacturing chime stones, and does
not correspond exactly to fieldwork results. Fang (2006) has carried out analysis of
archaeological finds of chime stones of the Western Zhou period (1046-771 BCE), to
compare their dimensions with the Kaogongji formula. He concluded that the result
achieved by using this formula is a little greater than the real dimensions of unearthed

chime stones.

However, the Kaogongji was an official record in relation to the Qi state in northeast
China of the early Warring States period (476-387 BCE) of the Eastern Zhou dynasty
(770-256 BCE), which is later than the Western Zhou stones analysed by Fang. In recent
years, many chime stones of the Qi state dating to the Eastern Zhou period have been
excavated, mainly in Shandong province. I have compared the ratios of chime stones
from Kaogongji with chime stones found in the Qi state during this period, in order to

best assess the accuracy of this model.
I chose 15 samples of chime stones from the Qi State in the Eastern Zhou period, taking
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measurements from excavation reports as none of my own field work examples are
from Qi state, from exactly the same context as the Kaogongji document. I calculated
the equivalent ratios (see table. 10) to the Kaogongji formula. These selected samples
are all well preserved. Detailed information relating to excavation location can be seen
in Chapter 2. Subsequently, I selected 10 examples from my fieldwork, and 5 further
examples from other excavation reports (see table. 11), each of which is from the same
dynasty, the Eastern Zhou, but from a different region, outside Qi state, and thus outside
Shandong province. This was to explore whether the Kaogongji guidelines are more

relevant in the area in which this document was written.
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Table 10. Ratios of Eastern Zhou chime stones found in Shandong and the record of Kaogongji Qingshi

Serial Excavation Specime  Gushangbia  Differenc  Guushangbi  Differenc Gubo Differenc  Gushangbi  Differenc Thickne  Differenc Jugou  Differenc
no. Location n n e an e to e an e ss e (Verte e
no. to to guub to to X
guushangbi guubo o guubo guubo angle)
an

Kaogong 1.5 2 0.67 3 0.22 135°

ji

Qingshi

1 Changqing M6:35 1.36 -0.14 1.99 -0.01 088  +0.21 2.71 -0.29 0.20 ~ -0.02~0 143° +8°
Xianrentai 0.22
M6

2 Changqing M6:36 1.42 -0.08 1.94 -0.06 0.89  +0.22 2.74 -0.26 0.22 ~ 0~+0.05 139° +4°
Xianrentai 0.27
M6

3 Changqing M6:33 1.46 -0.04 2.20 +0.20 094  +0.27 3.21 +0.21 0.29 ~ +0.07 ~ 140° +5°
Xianrentai 0.34 +0.12
M6

4 Changqing M6:34 1.28 -0.22 2.23 +0.23 1.07  +0.40 2.86 -0.14 0.25 ~ +0.03 ~ 135° 0°
Xianrentai 0.33 +0.11
M6

5 Zhucheng 899 1.44 -0.06 1.97 -0.03 085  +0.18 2.84 -0.16 0.24 +0.02 130° -5°
Zangjiazhua
ng

6 Zhucheng 898 1.44 -0.06 1.74 -0.26 088  +0.21 2.51 -0.49 0.18 ~ -0.04 ~ 130° -5°
Zangjiazhua 0.23 +0.01
ng

7 Tengzhou Unknow  1.31 -0.19 1.81 -0.19 080  +0.13 2.37 -0.63 0.22 ~ 0~+0.01 130° -5°
Xueguo n 0.23
Gucheng
MI117

8 Tengzhou Unknow  1.33 -0.17 1.60 -0.4 0.77  +0.1 2.14 -0.86 0.25 +0.03 134° -1°
Xueguo n
Gucheng
M117

9 Tengzhou 09376 1.30 -0.20 1.56 -0.44 0.88  +0.21 2.03 -0.97 0.34 ~ +0.12 ~ 143° +8°
Zhuangli 0.37 +0.15
Xicun

111



10

11

12

13

14

15

Average

Tengzhou
Zhuangli
Xicun

Linzi
Dafuguan
Linzi
Dafuguan
Linzi
Zihedian M2
Linzi
Zihedian M2
Linzi Shang
Wang M2

09375

F30029

F30045

51:8

51:7

F30061

1.33

1.47

1.56

1.44

1.54

1.36

1.40

-0.17

-0.03

0.06

-0.06

+0.04

-0.14

-0.10

1.65

2.36

2.11

2.09

2.07

2.06

1.96

-0.35

0.36

0.11

+0.09

+0.07

+0.06

-0.04

0.86

0.89

0.83

0.81

0.88

0.87

0.87

+0.19

+0.22

+0.16

+0.14

+0.21

+0.20

+0.20

2.19

3.48

3.28

3.01

3.20

2.81

2.76

-0.81

0.48

0.28

+0.01

+0.20

-0.19

-0.24

0.36 ~
0.49

0.25 ~
0.26
0.26

0.21

0.23 ~
0.27
0.20 ~
0.24
0.25 ~
0.28

+0.14 ~
+0.27

+0.03 ~
+0.04
+0.04

-0.01

+0.01 ~
+0.05
-0.02 ~
+0.02
+0.03 ~
+0.06

137°

142°

142°

133¢

134°

141°

137°

+2°

+7°

+7°

-2°

-1°

+6°

+2°
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Table 11. Ratios of Eastern Zhou chime stones excavated from outside Shandong and the record of Kaogongji Qingshi

Serial Excavation Specime Gushangbia  Differenc  Guushangbi  Differenc Gubo Differenc  Gushangbia Differenc Thicknes Differenc Jugou  Differenc
no. Location n no. n e an e to e n e s e (Verte e
to to guub to to X
guushangbia guubo o guubo guubo angle)
n
Kaogong 1.5 2 0.67 3 0.22 135°
ji
Qingshi
1 Hebi M4:40 1.46 -0.04 1.64 -0.36 0.63  -0.04 2.40 -0.6 0.22 ~ 0~+0.07 148° +13°
Qixian 0.29
Songzhuan
g M4
2 Hebi M4:51 1.29 -0.21 1.68 -0.32 085  +0.18 2.16 -0.84 0.14 ~ -0.08 ~ 160° +25°
Qixian 0.29 +0.07
Songzhuan
g M4
3 Hebi M4:39 1.28 -0.22 1.82 -0.18 0.73  +0.06 232 -0.68 0.28 ~ +0.06 ~ 153° +18°
Qixian 0.32 +0.10
Songzhuan
g M4
4 Hebi M4:50 1.23 -0.27 1.72 -0.28 0.83  +0.16 2.11 -0.89 0.32 ~ +0.10 ~ 150° +15°
Qixian 0.36 +0.14
Songzhuan
g M4
5 Hebi M4:38 1.44 -0.06 1.67 -0.33 0.89  +0.22 2.40 -0.6 0.39 ~ +0.17 ~ 150° +15°
Qixian 0.42 +0.2
Songzhuan
g M4
6 Hebi M4:49 1.46 -0.04 1.44 -0.56 0.78  +0.11 2.11 -0.89 0.29 ~ +0.07 ~ 160° +25°
Qixian 0.32 +0.10
Songzhuan
g M4
7 Luoyang no.7 1.54 +0.04 1.87 -0.13 093  +0.26 2.88 -0.12 0.22 0 144° +9°
Zhongzho
u Daqu
8 Luoyang no.4 1.71 +0.21 1.52 -0.48 0.71 +0.04 2.59 -0.41 0.21 -0.01 151° +16°
Zhongzho
u Daqu
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10

11

12

13

14

15

Average

Luoyang
Zhongzho
u Daqu
Luoyang
Zhongzho
u Daqu
Shanxi
Jindu
Xintian
M302
Shanxi
Jindu
Xintian
M302
Tomb of
Marquis Yi
of the
Zeng
Tomb of
Marquis Yi
of the
Zeng
Shanxi
Lucheng
Luhe M7

no.8

no.9

no.9%4

no0.98

Lower
tier no.3

Upper
tier no.2

no.1

1.37

1.53

1.39

1.50

1.24

1.48

1.76

1.45

-0.13

+0.03

-0.11

-0.26

-0.02

+0.26

-0.05

1.74

227

1.73

1.5

1.41

1.79

1.68

-0.26

-0.66

+0.27

-0.27

-0.59

-0.21

-0.32

0.83

0.87

0.94

1.04

0.84

0.79

0.79

0.83

+0.16

+0.2

+0.27

+0.37

+0.17

+0.12

+0.12

+0.16

2.39

2.05

3.15

2.60

1.87

2.09

3.14

242

-0.61

-0.95

+0.15

-1.13

-0.91

+0.14

-0.58

0.25

0.21

0.32

0.28

0.26

0.22

0.27

0.26 ~
0.28

+0.03

-0.01

+0.10

+0.06

+0.04

+0.05

+0.04 ~
+0.06

140°

150°

145°

138°

164°

160°

130°

150°

+5°

+15°

+10°

+3°

+29°

+25°

+15°
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The results show that the ratios in Kaogongji are an approximate guide for making
chime stones, but not a unified standard. Table 10 shows that the ratios of gushangbian
and guushangbian between the Qi state and the Kaogongji Qingshi (KQS) are relatively
close, the difference in averages being 0.10. It identifies that the ratio of 3/2 in
gushangbian/guushangbian from KOS could be reflected in the chime stones of the Qi
region in Shandong of northeast China. The average of guushangbian/guubo has little

difference in the ratio of KOS, which is 0.04 less than that of the KOS.

The ratio of gubo and guubo is slightly greater than that of KOS, with an average of
0.87; 0.20 larger than the KQS. From the archaeological record of Qi state chime stones,
it appears that the gubo in the Qi area of the Eastern Zhou dynasty (770-256 BCE) was
relatively smaller than the guubo; there is no case that shows the ratio between gubo
and guubo is 1, therefore the widths of the gubo and guubo are not equal on this

occasion.

The average thickness ratio of the Qi area is about 0.03-0.06 higher than that of KQS.
The difference between the ratio of gushangbian and guubo is not much different from
the KOS, with a difference in the average of less than 0.24. The vertex angle in KQS is
135 degrees. In table 10, the angle is fairly close, with an average difference of 2°,

which is larger than in KQS.

Table 11 compares the ratio of gushangbian and guushangbian between the other areas
outside Shandong during the Eastern Zhou period and the KQOS. The result is closer than
in table 10. The average ratio of gushangbian and guushangbian from selected chime
stones is 0.05 less than that of KQS. It identifies that the ratio of 3/2 in
gushangbian/guushangbian from KQS could be also reflected in the chime stones from
other places during the Eastern Zhou period. The average of guushangbian/guubo has
quite a large difference when compared with the ratio of KQS, which is 0.32 less than
KQS.

The average ratio of gubo and guubo is slightly larger than that of KOS, with a
difference in the average of 0.16 greater than KQS. As before, the length of the gubo in

other areas outside Shandong during the Eastern Zhou period (770-256 BCE) was
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relatively smaller than that of the guubo. There is no case that shows the ratio between
the gubo and the guubo is 1, therefore the widths of the gubo and guubo are not equal

on this occasion.

The average thickness ratio of the chime stones from other areas is about 0.04-0.06
higher than that of KOS, and much thicker than those from the Qi area. The differences
between the ratio of gushangbian and guubo show much discrepancy from the KOS,
with an average of 0.58 less than the KQOS. The vertex angles from other locations
outside Qi state are relatively bigger than that of KOS, with an average of 15° larger
than that of the KQS. The chime stones from Marquis Yi’s tomb have a very wide vertex
angle, for example, the specimens in lower tier no. 3 and upper tier no. 2 are 164° and

160°, respectively, which are the 29° and 25° larger than that of KQS.

The data in the two tables illustrate a number of differences from the documented

standard. Based on the above discussion, the results can be achieved:

Due to the influence of weathering and other factors, the size of the chime stones may
differ slightly from the size before the burial, that is, the size may be decreased.
However, such deviation is relatively small, and the erosion and spalling of the chime
stones should be equal on its whole body and despite this, the scale of the gu and guu
part of Eastern Zhou stones is roughly similar to that contained in KQS. In particular,
the average vertex angle of chime stone in the Q1 area is close to that of KOS. Thus, the
explanation is that KOS is more applicable to the Qi area stones in the Eastern Zhou

period.

The gubo in the Eastern Zhou dynasty is wider than that of KOS, probably because of
grinding, and the arching base of the Eastern Zhou chime stones may also be shaped
after tuning. The overall thickness of the Eastern Zhou chime stones varies from stone
to stone and is often uneven on individual stones; the KOS has not explained this factor
in much detail. The KOS includes the approximate thickness of the chime stone.

Actually, the excavated chime stones are thicker than that of KOS, which may be to
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leave space for grinding and tuning. In addition, it is not yet possible to determine the
shape of the chime stone accurately by following the scales such as the vertex angle,
gu, guu, bo and thickness contained in the KQS. Only by adding the angles of the
gushangjiao and guushangjiao can they be accurately formed; there are no records
about that in KQS. It is interesting to note that both the gu part and the vertex angle in
the southern region are much bigger than those in the northern area, especially the

chime stones from the Marquis Yi’s tomb.

In sum, selected examples from the Eastern Zhou (770-256 BCE) show that the chime
stones of the Qi realm are roughly similar to that of the KOS, while only a small part of
the ratios of other individual sites outside the Qi are similar to those of KOS. The scales
and ratios of the chime stones contained in the KOS are the approximate specifications
of the semi-finished product. After the process of tuning, their dimensions will be
changed. According to Wenren (1984), the KOS was compiled in the early period of the
Warring States (476-387 BCE). Some experiments also indicate that the dimensions of
chime stones depicted in KOS are considerably different from those of the Western
Zhou period (Fang, 1989; Sun, 2009). The formula in KQS is a theoretical summary
based on the chime stone manufacturing practice which the Western Zhou craftsman
and chime stone maker “Qingshi” (Qing family) had experienced. The manufacture of
chime stones in the Eastern Zhou period had evolved from an early stage of empirical

design to another phase of theoretical design.

4.3 Inscription, Decoration and Metaphor

Inscriptions are commonly seen on archaeological finds in both the Shang (ca. 1600-
1046 BCE) and the Zhou dynasties in ancient China. The earliest inscriptions are known
as oracle-bone script which appears in the late Shang dynasty (ca. 1260-1050 BCE)
carved on turtles’ breastplates. In remote antiquity the overwhelming majority of
inscriptions appeared on bronze vessels and other bronze objects including musical
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bells, although some stone artefacts including chime stones were also inscribed.
Inscriptions on bronze vessels dating to the Western Zhou dynasty (1046-771 BCE)
revealed that they were not only dedicated to deceased ancestors, but also intended for

using as lavish ritual banquet items (Liu, 2011).

As they are musical instruments used to make “metal and stone music”, relevant
inscriptions are sometimes seen on chime stones. Some chime stones have inscriptions
which record and describe the musical scale, tone names, the reason for making the
instruments, the owner of the instruments, or even the historical background. The
earliest inscribed chime stone is the late Shang stone excavated from Fu Hao’s tomb
(ca. 1200 BCE), as discussed in Chapters 1 and 2. Another example is a set of three late

Shang chime stones allegedly found in Henan Anyang, each carved with different
Chinese characters: Yongqi 7k ¥, Yaoyu K5 (fig. 55) and Yongyu 7k &, respectively

(Yu, 1976); however these inscriptions have not been explained.

Figure 55. One of three inscribed late Shang chime stones.

Inscribed with “Yongyu”. After Yu, 1976, p. 141.

The 32 chime stones in Marquis Yi’s tomb (433 BCE) are covered with rich inscriptions
which number them serially, give the names of the tones they would each emit, and the
name of the twelve-lii tuning system (Hubei provincial Museum, 1989. fig. 56). Lothar
von Falkenhausen points out that “these inscriptions told us the chime stones of the
Zeng emitted an unbroken chromatic sequence of tones through three and a half octaves”

(Falkenhausen, 1993, p. 270). I will look at the Zeng chime stone inscriptions in detail

118



in Chapter 8.

0 5cm

Figure 56. Rubbing of Chime stone from Marquis Yi’s tomb.
Early Warring States (433 BCE). After Hubei Provincial Museum, 1989, p. 580, fig. 22.

Dating to the Warring States period (475-221 BCE), chime stones from Luoyang Jincun
tomb display inscriptions that show the names of the tones they emitted, and their order
for hanging from chime racks (Yu, 1976). In 1995, a chime stone dating to the Warring

States period was excavated from a Chu tomb in Henan Shangcai, with inscriptions of
“Shang fu zhi Zhi” P55 7 {8 along the guu part, showing the tone names shang (re)

and zAi (sol) in a traditional Chinese five note scale. They are very similar in shape to

the chime stones from Marquis Yi’s tomb (fig. 57).

Figure 57. Chime stone from Henan Shangcai Chu tomb.
Warring States (475-221 BCE). After WWDXBJB, 1996a, fig. 1.5.17a.

Inscriptions relating to music are also seen on a Eastern Zhou (770-256 BCE) chime

stone found in Shandong Linzi Shaoyuancun, which displays an inscription Yuetang %

43! (music hall) on the guu part. Recently, a new find in Shaanxi Xianyang has been

briefly reported, where a number of inscribed chime stones were excavated from a city

31 The inscription could be explained as either Yueshi £ (music room) or Yuetang £&%& (music hall).
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site of the Qin state, although most of them were broken into pieces (fig. 58). An
inscription of the music institution Yuefu #£J732 appeared on some of these chime

stones, suggesting that the Yuefu was established by the late Warring States period (284-
221 BCE. Xu, Zhang & Geng, 2016).

Figure 58. Chime stones inscribed “Yuefu” from Shaanxi Xianyang.
Late Warring States (284-221 BCE). Photo by Xu Weihong.

In a Luozhuang Western Han tomb, inscriptions on chime stones also reflect stone
suspension orders, serial numbers, and historical information (JNKGS et al., 2004).
Similarly, chime stones in private collections dating to the late Western Han period from
Guo Handong in Guangdong Zhuhai display an explanation of tone names and titles of

music compositions (fig. 59). I will discuss these further in Chapter 8.

Figure 59. Chime stone collected by Guo Handong.
Western Han (202 BCE-8 CE). After WWDXBJB, 2010, fig. 1.8.3b.

Colin Renfrew and Paul Bahn state, “Art is not, of course, restricted to the depiction of

32 The word Yuefu has two meanings, it can be understood to mean Chinese poetry composed in a folk
song style but here it refers to an important music institution in the royal court which appeared as early
as the Qin dynasty.
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scenes or objects. The decoration of pottery and other artefacts with abstract patterns
must not be overlooked” (Renfrew & Bahn, 2004, p. 423). In ancient China, bronze
objects served as a means of communicating with invisible spirits, this was at least
partially through mystical decorations, particularly zoomorphic images such as Taotie
(an imaginary animal mask design), a dragon pattern and so on. Therefore, inscriptions
and animal patterns on bronze objects were reflecting both their practical uses and ritual

functions in ancient times.

As well as chime stones with inscriptions, examples with other ornamentation have
been found. Chime stones exhibiting decoration in the form of an engraved motif or a
painted pattern occur during the period from the late Shang (ca. 1260-1050 BCE) to the
Warring States (475-221 BCE) although no decorated Western Han (202 BCE-8 CE)
examples exist. Decoration reemerges on some specimens during the Qing dynasty

(1636-1911 CE. Fang, 2011).

By far the earliest ornamented chime stone appeared in Fu Hao’s tomb (ca. 1200 BCE),
where a single chime stone was found carved with an owl-like design (fig. 60). The
Chinese classical text Shi Jing says that “the mysterious bird is an ancestor of the Shang

dynasty”3

, and this owl-patterned chime stone might have communicated good fortune
for the dead, wishing for an auspicious life in another world. The incised decoration of
the Shang chime stones can be divided into two types, those that depict real animals
and those that depict imaginary animal-like patterns. The former means that images of

tigers, fish and other real animals are depicted, the latter refers to imaginary or

legendary animals such as dragon and the Kui %€, half snake and half bird.

33 Shi Jing: Shang Song “Xuan Niao”. For the Chinese version, see Ruan, 1980, p.622.
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Figure 60. Rubbing of the owl-like decorated chime stone from Fu Hao’s tomb.
Late Shang (ca. 1200 BCE). After ZSKKGS, 1980, p. 199, fig. 99.

In the Central Plain area, tiger decorations are found occasionally. In Anyang
Wuguancun, for example, a chime stone decorated with a tiger was excavated from a
large tomb which dated to the late Shang period (see Chapter 2, fig. 8). In the southwest
region, tiger designs have been found on the musical instrument /ing clapper-bell. In
the southern area, the tiger appeared on chime bells and other bronze-made musical
instruments, such as the big bell bo (Fang, 2006). In classical literature, people from
the ancient Ba tribe regarded the tiger as a totem animal®*, probably heralding the
auspicious and warding off bad luck. Decoration on musical instruments is not only a

visual beautification, but also carries metaphoric and symbolic meaning.

Chime stones with fish decorations have also been found in the Central Plain area in
China. An example is the chime stone excavated from the tomb M1769 at the west
district of Yinxu in Henan Anyang dating to late Shang period (see Chapter 3, fig. 37-
3). Fish are also sacred animals in Chinese culture, for example in Huai Nan Zi, the
Hou Ji is referred to as a legendary ancestor of the Zhou people, that came alive

magically after death, and became a half-fish man®.

Dating to the late Shang period (ca. 1260-1050 BCE), a chime stone engraved with
sunken lines that resemble the image of a dragon, was found in Yinxu Huanshui Nan’an

near the site of a palace building (ZSKKGSAYFID, 1976). Originally, the excavators

34 See Nanman Xi ’nanyi Liezhuan in Houhanshu vol. 86, p.837.
35 See Huai Nan Zi “Dixing”.
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regarded this ornamental decoration motif (fig. 61) as looking like a tiger, but later Fan
Yuzhou argued that according to the profile and facial features, the carved pattern is not
a tiger design but a dragon image (Fan, 1982). This zoomorphic decoration is shown on

both sides of the chime stone.

Figure 61. Rubbing of chime stone with dragon ornamentation from Yinxu Huanshui
Nan’an.
Late Shang (ca. 1260-1050 BCE). After ZSKKGSAYFJD, 1976, p. 16, fig. 3.

Dragon images on other artefacts appeared as early as the late Neolithic Age, in
Xiangfen Taosi, for example, a dragon patterned ceramic plate dating to approximately
2400-2300 BCE was buried with a chime stone and crocodile-skin drum in the large
tomb M3072 (fig. 62). In Zuo Zhuan Zhaogong 29 years, it suggests that a “dragon is
an aquatic animal”®®, and in Guan Zi, the “dragon is a water based animal with five
colours on its body.”®’ Both classical texts associate the dragon with water. As a sacred
imaginary animal, the dragon is an ancestor of the Chinese people, and symbolizes the

power and majesty of the royal court in ancient society.

36 Zuo Zhuan “Zhaogong ershijiu nian”. For the Chinese version, see Ruan, 1980, p. 2123.
37 Guan Zi “Shuidi”. For the Chinese version, see Guan, 1968, Chapter 39.
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Figure 62. Ceramic plate with dragon pattern from M3072 in Xiangfen Taosi.

Early Taosi culture (ca. 2400-2300 BCE). After ZSKKGS & SXLFWW]I, 2015, p. 616, fig. 4-119.

Sarah Allan suggests that the decorations on bronze vessels of the Shang dynasty (ca.
1600-1046 BCE) were indirectly related to the real world, and relate rather to a virtual
world. She also points out that the principal meaning of these decorations was the

metaphor of death and transformation:

I have argued that these motifs derive their meaning not as representations
of any particular creatures or gods but as more generalized allusions to the
consumption of sacrificed animals and humans, the passage to the other

world, and those who inhabit it (Allan, 2007, p. 10).

In the Zhou dynasty, especially in the Western Zhou period (1046-771 BCE), the Kui
pattern (half-snake and half-bird) dominated in the decoration of bronze bells and chime
stones. For example, chime stones carved with Kui motifs were discovered in Shaanxi
Fufeng Shaochen Yiqu dated to the mid- to late Western Zhou period (976-771 BCE.
Luo, 1987, fig. 63).
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Figure 63. Chime stones carved with Kui patterns from Fufeng Shaochen Yiqu.
Mid- to late Western Zhou (976-771 BCE). Photo by Fang Jianjun.

According to Liishi Chungiu, the Kui is associated with music:

Long ago, Shun wanted to use music to transmit his teachings to the whole
world, so he ordered Zhong Li to select Kui from among the “jungle” people
and promote him. Shun made him rectifier of music [an officer who in charge
of music]. Kui thereupon rectified [corrected] the six pitch-standards and
harmoniously tuned the five tones, circulating the winds of the eight
directions and thus caused the whole world to submit generally to Shun’s
rule (Knoblock & Riegel, 2000, p.583. For the Chinese version, see Liishi

Chungiu “Cha Zhuan”, Chen, 1984, p. 1526-1527).

It 1s therefore understandable that Western Zhou (1046-771 BCE) musical bells and

chime stones were ornamented with the Kui pattern.

By far the earliest painted patterns or images on the surfaces of chime stones appeared
in the Yinxu culture Period IV of the late Shang dynasty (ca. 1097-1050 BCE); later
than chime stones with inscriptions. Anyang Yinxu Xiqu M93 contained five such
chime stones but it is unclear what the images on them represent, although the
excavation report regards them as some kind of animal (see Chapter 2, fig. 10). Chime
stones with painted motifs appeared commonly in the Eastern Zhou period (770-256

BCE). In Anhui Shucheng Jiulidun, five chime stones with drawn cloud patterns on the
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surface were excavated from a tomb of the Zhongli state which was dated to the late
Spring and Autumn period (546-476 BCE, fig. 64). One Warring States (475-221 BCE)
example of a decorated chime stone came from Hubei Jiangling Jinancheng, the capital
of the Chu state at that time; unusually, red, yellow, blue, green, and golden colours

were used to depict a phoenix theme (fig. 65).

Figure 64. The chime stone with drawn cloud pattern from Shucheng Jiulidun.
Late Spring and Autumn (546-476 BCE). After AHGZD, 1982, p. 237, fig. 8. Redrawn by
Xueyang Fang.
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Figure 65. The chime stone with phoenix-design decoration from Jiangling Jinancheng.
Warring States period (475-221 BCE). After Hubei Provincial Museum, 1972, p. 43, fig. 3.
Redrawn by Xueyang Fang.

These cases reveal that chime stones with decorations may have reflected the social
status of their owner at that time; decorated chime stones often reference sacred animals,
and seem to indicate particularly high status. The large number of funerary objects
found in tombs that include chime stones (e.g. Fu Hao’s tomb), suggests that the
occupants were wealthy and had political or military power. Carved and drawn patterns

on chime stones from such tombs suggest a particular symbolic meaning.
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4.4 Summary

The new typological system presented here distinguishes between two main types of
chime stones: A (A-1, A-2) and B (B-1, B-2, B-3). By using this distinction, I examine
the origin and shape evolution of chime stones. In particular, the ratios illustrated in the
ancient book of Kaogongji Qingshi was verified by conducting quantitative analysis on
chime stones from different regions. The results show that the ratios of the Qi state
chime stones were closest to those of KOS and with regard to the specifications for
making chime stones, the Qi state stones are similar to those of KQS. This further
proved that the KOS was an official record in relation to the Qi state in northeast China
of the early Warring States period (476-387 BCE) of the Eastern Zhou dynasty (770-
256 BCE). Inscriptions, decorations and metaphors are also discussed with their
cultural background. It appears from current information that inscriptional chime stones
appeared earlier than decorated stones, and that the general trend of inscriptions evolved
from simple characters to those such as musical tones, musical temperaments and the
order of suspension. Detailed information on inscriptions will be further discussed in
Chapter 8. The following chapter will concentrate on detailing the manufacture of

chime stones.
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Chapter 5: The Manufacture of Chime Stones

5.1 Materials

Most chime stones are made of limestone. Limestone has a medium density and a
relatively strong structure (Feng, 1993). In the Neolithic period, as well as limestone,
chime stone makers also chose hornfels and siltstone as manufacturing materials, both
of which have a higher density; these chime stones were often crudely flaked. Five
Neolithic chime stones from Xiangfen Taosi were made of hornfels or siltstone, and
showed blasto-psammitic texture under microscopic observation (ZSKKGS & LFWW]J,
2015; table. 12).

Table 12. Lithic materials for making chime stones from the late Neolithic Age to the Shang

dynasty

. Date Specimen no.  Material
Site/Tomb
Shanxi Xiangfen  Late Neolithic, early Taosi culture M3015:17 hornfels
Taosi M3015
Shanxi Wenxi Late Neolithic, early Taosi culture - limestone
Nansongcun
Shanxi Wutai Late Neolithic, early Longshan culture 87SWYHI11:1 slate
Yangbai
Shanxi Xiaxian Dongxiafeng type of Erlitou culture, Xia T4ASW26H15: sandstone
Dongxiafeng dynasty 60
Shaanxi Lantian Early Shang, the upper layer of Erligang - limestone
Huaizhenfang culture
Henan Anyang Late Shang, Yinxu culture II WKGM1 marble
Wuguancun M1
Kalaqin Xifu, Lower Xiajiadian culture, approximately - siltstone
Inner Mongolia contemporary with late Shang

The manufacturing materials of chime stones during the Shang (ca. 1600-1046 BCE)
and the Western Zhou dynasties (1046-771 BCE) were primarily limestone, including
some in marble. After the Western Zhou dynasty, almost all chime stones used
limestone as manufacturing material. During the Eastern Zhou dynasty (770-256 BCE),
limestone was commonly used in sculptures because of its suitability for carving (Zhai,
2014). For example, two chime stones separately excavated from a large tomb in Yinxu

Wuguancun (Henan, the late Shang period) and the tomb M157 (Jingshu’s tomb, late
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Western Zhou, 877-771 BCE) in Chang’an Zhangjiapo (Shaanxi) are made of marble.
Marble is a form of limestone, both have the same chemical component CaCOs.
Limestone, as Wang Shanyou, Zhu Guangyao, Tang Hong, Kan Xuhang and Zhou Qun
(2013) point out, has a medium density between hornfels and siltstone, while marble
has the highest density and strongest structure of these materials. From the Eastern
Zhou (770-256 BCE) through to the Western Han (202 BCE-8 CE), limestone was
mainly adopted as the material for making chime stones, for example, the 32 chime
stones from the tomb of Marquis Yi of the Zeng, and 107 chime stones from the
Zhangqiu Luozhuang Western Han tomb are all made of limestone. One reason is that
limestone is widely distributed in the region of the Yellow and Yangtze River valley in
China, and is therefore convenient to obtain. Nevertheless, it is unclear whether chime

stones found in various locations were made from locally quarried limestone.

Some scholars have analysed the characteristics of the different materials that chime
stones are made of and concluded that there is a relationship between the lithic materials
and the pitch of chime stones (Wang, Zhu, Tang, Kan, & Zhou, 2013). Table 13 lists
four types of lithic materials and compares their features (Feng, 1993, p. 52-61, 186).
According to Wang Shanyou et al, marble, although also a form of calcium carbonate,
is very strong and has a high density that can produce a higher pitch, while the texture
and density of limestone is weaker so that the pitch from a limestone chime stone is
lower than one made of marble (Wang et al., 2013). However, it is the dimensions of a
chime stone which have the most direct influence on pitch. As a plate-like vibrational
instrument, the pitch or frequency is determined by size and thickness, as well as the
material of construction. Some stone does not ring, whilst dense stone like limestone
and flint is more likely to ring. Chime stone is idiophonic vibrational instrument;
ordinarily, the thicker and smaller it is, the higher the frequency. Wang and other
scholars only choose a few individual cases to explore pitch data, analysing their
lithologic character but not considering their dimensions and therefore providing

limited evidence of the significance of material on pitch.
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Table 13. Characteristics of four sorts of lithic materials

Petrography of lithic Compressive strength (MPa) Pitch
products

Siltstone 100-140 high
Limestone 100-120 medium
Hornfels >60 medium
Marble >limestone high

The manufacture, sound quality, and especially sound timbre is influenced by the
different lithic materials. Limestone was the main material used during the Shang (ca.
1600-1046 BCE), Zhou (1046-256 BCE) and Western Han dynasties (202 BCE-8 CE).
The advantages of limestone are that it is widely distributed and easily acquired, it is
easily worked and can be polished; these properties make it highly suitable for the
process of manufacturing chime stones. The disadvantage of limestone from a research
point of view is that it is easily eroded by water, and sound properties might be
influenced by aging (Feng, 1993). To take the Western Zhou (1046-771 BCE) chime
stones as an example, more than half of them are incomplete due to erosion; their poor

condition prevents pitch measurement and sound experimentation.

Jae-hyun Ahn and Richard Dudas believe that the tuning of stone-made pyeongyeong
(the Korean chime stone, brought from China) is not greatly affected by temperature or
humidity when compared with instruments made from other natural materials such as
wood and natural fibres (Ahn & Dudas, 2015). The pitch of chime stones is seldom
influenced by temperature and humidity; however, if chime stones of limestone were
buried in tombs and immersed in water, erosion effects could result in a reduction of
sound quality and tone pitch. In general, as all chime stones were under the same
circumstances and conditions when interred in tombs, their relative pitches or intervals

should remain unchanged.

In Shanxi Xiangfen Daguduishan, a large-scale stone tool manufacturing site with some

workshops was archaeologically excavated (Wang, Li, & Tao, 1987). Dating to the late
130



Neolithic (early Taosi culture, ca. 2400-2300 BCE), large amounts of stone-made
products (including fragments) survived at this site and it was likely a site of
manufacture. Significantly, a partially completed chime stone without a suspension hole
was found (fig. 66), which resembles the shape of another chime stone (M3015:17)
from a site in Xiangfen Taosi (Tao, 1988, 1991). Both chime stones were made of
hornfels, and the two sites are six kilometres apart, suggesting that the Taosi chime

stone might have been made at the Daguduishan stone tools manufacturing site.

Figure 66. Part completed chime stone from Shanxi Xiangfen Daguduishan.
Late Neolithic Age, Taosi culture (ca. 2400-2300 BCE). Length: 49.8 cm. After Tao, 1991, p. 3,
fig.3-1. Redrawn by Xueyang Fang.

William Andrefsky Jr. explores the relationship between the knappable quality of lithic
raw materials and stone tool technology in hunter gatherer populations, and shows how
the geological occurrence of lithic raw materials’ size, shape and quality play an
important role in the technological strategies employed by hunter gatherers who made
and used stone tools (Andrefsky Jr., 1994). John Webb, Anne Ford and Justin Gorton
reveal the influences on the selection of lithic raw material sources during the Neolithic
Age at the Huizui archaeological site located near the modern village of Huizui in

Henan Yanshi in China. They point out,

“It would appear that the choice of raw materials used at Huizui was a
reflection of proximity to source, functional properties and extraction in an
appropriate form for tool manufacture. The stone tool producers at Huizui

were making cost efficient decisions based on more than one criterion”
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(Webb, Ford, & Gorton, 2007, p. 86).

Archaeological sites for manufacturing lithic products such as chime stones have
certain relationships. For example, the raw materials of chime stones from Xiangfen
Taosi were probably obtained from Daguiduishan, and the people of the Taosi area in
ancient times may have promoted the rapid development of their own economy by
controlling stone resources, as no other places close to Daguduishan were found to use
the same stone sources. Raw materials from different geological sources can influence
the manufacturing of stone tools and since chime stones have their own characteristics
in different locations, the local geological sites and raw material selection could be

elements that affect their sound.

Material selection is a historical process. In the earliest periods of production, such as
the Neolithic, Xia (ca. 2070-1600 BCE) and Shang dynasty (ca. 1600-1046 BCE), more
than one form of material was chosen, suggesting that ancient craftsmen were exploring
appropriate materials in practice. As Fang Jianjun describes, “The material selection
was based on the sounding of inartificial stone” (Fang, 2006). From around the late
Shang dynasty (ca. 1260-1050 BCE), the dominant lithic material for crafting chime
stones was limestone, with some marble, and from the Western Zhou (1046-771 BCE)

onward, the manufacturing material of chime stones had become exclusively limestone.

5.2 Designing Chime Stones

After material selection, the next manufacturing process to consider is the design of the
chime stone. In the Neolithic Age, almost all chime stones were flaked or chipped to
shape without further process (e.g. polishing technology). It could be assumed that the
stone makers firstly chose a flakeable stone that sounded sonorous, and then they used
a simple procedure for roughly chipping and trimming parts of the surface and rim
without much attempt at design. During this period, the chime stone was irregularly

shaped and without much processing and precise design.
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In contrast, during the Xia (ca. 2070-1600 BCE) and Shang dynasties (ca. 1600-1046
BCE), there were specific design approaches to chime stones. For example, Type B
chime stones are shaped with an angular top, and eventually this became the only shape
of chime stone from the Eastern Zhou period (770-256 BCE). In this type, the triangle-
shaped chime stone may have some relation to the later convex pentagonal shaped
chime stones, which eventually became the unified type. The chime stones unearthed
in Liaoning Beipiao (see Chapter 3, fig. 38-2) and Hebei Gaocheng Taixi (see Chapter
3, fig. 38-1) are all triangular shaped in design.

The type B chime stone (whether with a straight or curved base) may have been
designed by using an obtuse triangle as an initial frame, then cutting both the ends to

complete the process. A set of three late Shang chime stones inscribed with characters
Yongqi 7k EL, Yaoyu K& and Yongyu 7k &F are examples that were possibly made in

this way (fig. 67; Li, 1996). Such a design intention can also be observed on the late
Western Zhou (877-771 BCE) chime stones from Shanxi Tianma Qucun M8 (the
Marquis Su’s tomb of the Jin state), the middle Warring States (386-285 BCE) chime
stones from Shandong Zhangqiu Niilangshan M1, and the early Western Han (187-180
BCE) chime stones from Shandong Zhangqiu Luozhuang Han tomb (fig. 68). There is
probably an evolutionary relationship between the obtuse triangle and the convex
pentagonal shape, which eliminated the two acute angles on both sides of the chime

stones.
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Figure 67. A set of three late Shang chime stones and their design intention.

Possibly from Henan Anyang. Drawn by Xueyang Fang.

Figure 68. Three chime stones dating to different dynasties and their designs.

Upper: from Shanxi Tianma Qucun M8, late Western Zhou (877-771 BCE); middle: from
Shandong Zhangqiu Niilangshan M1, middle Warring States (386-285 BCE); lower: from
Shandong Zhangqiu Western Han tomb (187-180 BCE). Drawn by Xueyang Fang.

The pitch of chime stones also needs to be set. During both the Eastern Zhou (770-256

BCE) and Western Han dynasties (202 BCE-8 CE), the shape of chime stones was
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unified and production was carefully designed to match the required pitch and timbre
so as to function in ensemble performance with other musical instruments. It appears,
therefore, that the manufacturing and designing of chime stones had reached a high
standard by the Western Han dynasty (202 BCE-8 CE). However, evidence as to how
the pitch of chime stones was effected has not yet been discovered archaeologically or
through documents. Ancient people may have had limited mathematical or geometrical
knowledge, and depended primarily on personal experience. To a degree, the
dimensions of the chime stone are relative to pitch; the larger and thinner the stone is,
the lower the pitch and vice versa. Nevertheless, this is not absolute. Chapter 9 will
discuss issues regarding the correlation between the dimensions and pitch of chime

stones.

5.3 Tools and Techniques

One way that archaeologists have studied the manufacture of chime stones is by
exploring the tools and techniques that were used when they were made. Lin Huixiang
(1934) examined tools and techniques according to the chronological sequence of
archaeological finds. In the 1950s, An Zhimin (1955) studied raw materials and
techniques as well as conducting experiments on the drilling process. More recently,
scholars have also made efforts to research manufacturing tools and techniques (Zhai,
2014, 2015). In her study, Zhai Shaodong (2015) introduces the purpose, methods,
processes and results of experimental replication of stone tools from the Xiangfen Taosi
archaeological site. The research shows that procedures to make ground stone tools*®
were time consuming but simple; an inexperienced flint knapper in this experiment
could succeed in making all the ground stone tools attempted. Based on this

reconstructive experiment, she believes that the techniques for making ground stone

38 The chime stones are a type of ground stones, they are shaped by rubbing against another more rough
stone called a tool stone. cf. Tool stone. (2019). In Wikipedia. Retrieved July 20, 2019, from
https://en.wikipedia.org/wiki/Tool_stone).
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tools are simple and easy to replicate.

Judging from archaeological evidence, it is likely that the techniques and tools for
making ground stone objects were also used in making chime stones, especially in later
periods. Although, grinding techniques were more advanced on other Neolithic

artefacts than they were on chime stones.

During the Neolithic, the processing steps of chime stone manufacture are thought to
be sound choice, material and shape selection, flaking and drilling. At first, ancient
craftsmen might choose a natural lithic material with a sonorous sound, and then
fashion it by removing some pieces through the process of lithic reduction. Starting
from the late Shang dynasty (ca. 1260-1050 BCE), advanced technologies such as the
grinding process were applied to making chime stones, especially during the Western
Zhou dynasty (1046-771 BCE), when the technique became more advanced. By the
Shang dynasty (ca. 1600-1046 BCE), the manufacturing process may have been sound
choice, material and shape selection, chipping or flaking, carving, grinding, drilling,
and sometimes decorating (drawing or engraving ornamentation on both sides of the
chime stone), whereas from the Western Zhou onward, tools and technologies were

improved further and fine grinding was added.

In their article, Douglas Bamforth and Nyree Finlay (2008) propose a range, with
archaeological correlates, of skills in flint knapping from novice to expert. They detail
the archaeological correlates of five aspects of tool manufacture, which relate to raw
material quality, manufacturing stages, performance, social context and product. Every
process ranges from simple to complex. The skill spectrum they have laid out can be
applied as a reference for understanding the process of making chime stones in ancient
times. The procedure of manufacturing chime stones is complicated work, and it is
certain that chime stones have value far beyond their simple playing purpose in

ceremonial events in ancient times (see further discussion in Chapter 10).

In the Neolithic Age, all chime stones were knapped-stone artefacts. One of the flaking
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methods was to strike a particular point on the stone to shape it; this procedure removes
a flake and leaves behind signs of the process. One singly used chime stone from
Xiangfen Taosi (M3002: 6) is a typical example, which shows the ripples formed on its
surface through this procedure. Lines of ripples can be seen radiating from the point of
percussion on the base to a position near the vertex angle of the chime stone (see fig. 3
in Chapter 2). Another example is the chime stone (H15:60) unearthed from Shanxi
Xiaxian Dongxiafeng, where the traces of two distinct points of percussion and
associated ripples are clear on the surface, you can also see the scars left behind when
the flakes were removed (see fig. 36-6 in Chapter 3). Judging from the shape of the
suspension hole of the chime stone, the process for boring the hole was first to choose
the hole’s position, then to chisel it from both sides, and finally to drill it thoroughly.
As a result, the hole has a pitted area surrounding it where the stone was chipped away
on both sides. Some chime stones have two holes, perhaps because of playing
requirements (i.e. different hanging arrangements), but this may also be evidence of
attempting to balance of the chime body (Li, 1996). One example of this is the chime
stone (M3016: 39) from Xiangfen Taosi which has two drilled holes (see fig. 36-1 in
Chapter 3).

In the Xia (ca. 2070-1600 BCE), Shang (ca. 1600-1046 BCE) and early Western Zhou
periods (1046-977 BCE), the chime stone had two methods of manufacture and was
either simply flaked or ground, or both. However, from the late Western Zhou (877-771
BCE) to the Western Han dynasty (202 BCE-8 CE), all chime stones were made by
using grinding and polishing processes. The smoothness of the polished surface of the
chime stone is not only for beautification but also for better sound production. Grinding
stones dating back to the Shang dynasty have been found archaeologically in Henan
province. Furthermore, tools made by grinding, such as stone knives and stone sickles
were found to be widespread in the ruins of Anyang Yinxu (ZSKKGSAYFID, 1979).
Grindstones, usually made from sandstone, are also used in the manufacture of jade

implements, this can be seen on animal patterned jade ware unearthed from Ningxiang
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Huangcai Wangjiafen in Hunan (Yu, 2013).

The tools used to drill the hole on stone implements could be various. According to Cui
Tianxing and Zhang Jian (2017), the process of drilling holes was common on polished
stone tools in the past. Drilling technology can be divided into four main methods:
tubular-drilling, awl-drilling, knock-drilling and hole-slicing. Cui and Zhang suggest
that using a bamboo tube combined with a copper tube to drill a hole is possible.
However, whether ancient people used a bronze drill or a bamboo tube together with a
copper drill still has yet to be established from archaeological evidence. Tubular drilling

is an effective way to drill a hole, as it makes a hole with parallel sides.

Engraving techniques used on chime stones commenced in the Shang dynasty (ca.
1600-1046 BCE). The tools used for engraving ornamentations and inscriptions could
be knives made of bronze, jade or stone. Bronze knives used as engraving tools, were
excavated from tomb MS539 in Anyang Dasikongcun (ZSKKGSAYFJD, 1992).
Similarly, a “Hetian” jade knife from Fu Hao’s tomb in Anyang Yinxu was likely used
for fine engraving during the late Shang period (ca. 1260-1050 BCE. ZSKKGS, 1980).
Chime stones with engravings were also found in the two tombs, which may indicate

that knife engraving was used on chime stones.

The manufacturing technologies of chime stones may have regional differences, for
example in southern and northern areas of China. The qualities of chime stones could
also be diverse depending on the different identities of the tomb occupants, for example,
the chime stones belonging to kings, marquises, and superior nobles may have had

enhanced qualities and be more durable to play.

5.4 Pitch Tuning

Neolithic chime stones were made only by roughly sculpting the shape and perhaps
only served as a rhythmic instrument. In such a situation, there may have been little or

138



no tuning or the tuning process may have been simple. However, the stone makers

would have also considered the harmonic relationship to other musical instruments.

For the sets of chime stones that emerged in the Shang dynasty, the tuning process was
more complex and precise. The stones were tuned by reducing their size and increasing
their thickness to raise the pitch (Kaogongji Qingshi. Also see Chapter 4). One example
that shows this tuning process was a set of three chime stones inscribed with Chinese
characters Yongqi, Yaoyu and Yongyu, respectively (see fig. 67 above). The grinding
traces on both sides and rims of the first two stones suggest that they had been tuned
many times, unlike the third one, which may have been used as a tuning point reference.
At this early period, tuning positions were undefined, and, although the whole body of
the chime stone could be ground to achieve the purpose of calibrating the pitch, this

could make the stone look misaligned and uneven (Fang, 1996).

During the Western Zhou dynasty (1046-771 BCE), partially decorated chime stones
were a convex pentagon-shape, and the pitch is determined by the thickness of the main
body (Fang, 1996). The base of the chime stone is straight or very slightly curved, it is

not clear whether the process of tuning was conducted by grinding the base.

From the Eastern Zhou period (770-256 BCE) onward, the chime stones had a definite
curved base, the bottom of which was ground down to tune them (Fang, 1989a).
Together with differences in thickness, this became the method of tuning. The volume
Qingshi (Qing family) of the classical text Kaogongji (The records of examination of
craftsmen) describes the tuning method. It states, “When pitch is too high, then grind
both sides of the stones (making it thinner and reducing the frequency); when pitch is
too low, then grind both ends of stones (making it relatively smaller and thicker, getting
a higher pitch).”% This appears a reasonable explanation of the tuning process of chime

stones during the Eastern Zhou period.

39 For the Chinese version, see Ruan, 1980, p. 923-924.
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Fritz Kuttner (1990) proposes a hypothesis to explain the manufacturing process of
curved based chime stones. He suggests that the lithophones being made on one
grinding stone were first put on the edge of a smaller grinding wheel, circularly grinding
the stone’s base at the same time as each other, in order to fashion a group of curved
based chime stones. However, this was conjecture. An experiment with stone
implements conducted by Zhai Shaodong (2015) suggests that a range of skills may
have been used in making a curved based chime stone. From viewing ten ground stones,
she suggests that the grinding tool could be a kind of whetstone (a flat Hornfels
=

sharpening stone)*Cor a circular grindstone (as suggested by Kuttner)*!.

Figure 69 is a chime stone from Shandong Zhangqiu Niilangshan M1 which dates to
the Warring States period (475-221 BCE). The red dotted line on the left picture could
be the original bottom line from which the curved base was formed; no matter how
curved the base is, both the gu and guu part will remain unchanged. On the contrary, if
one keeps grinding horizontally from the flat base upward, such as the right picture
shows, the size and shape of both ends would be altered, which would not be acceptable.
Perhaps this is the reason why the base of chime stones becomes curved; the arched

base may have been the best choice for tuning made by ancient craftsmen.

Figure 69. Schematic diagram of pitch tuning through grinding the base.

Chime stones dating back to the Warring States period have been excavated from a pit
C1IM395 of funerary objects in Henan Luoyang Jiefanglu, among the total of 23 pieces
some of w