
Sheryl Chow
Email: mychow@princeton.edu

A LOCALISED BOUNDARY OBJECT:
SEVENTEENTH-CENTURY WESTERN

MUSIC THEORY IN CHINA

In 1685, the Portuguese Jesuit Thomas Pereira was ordered by the Qing Kangxi emperor
to write books on Western music theory in Chinese. Presented in the books were seventeenth-
century practical and speculative music theories, including the coincidence theory of
consonance. Invoking the concept of ‘boundary object’, this article shows that the cultural
exchange, which gave rise to new knowledge by means of selection, synthesis and reinterpre-
tation, was characterised by a lack of consensus between the transmitter and the receivers over
the functions of the imported theories. Although the coincidence theory of consonance could
potentially effect the transition from a pure numerical to a physical understanding of pitch,
as in the European scientific revolution, it failed to flourish in China not only because of
different theoretical concerns between European and Chinese musical traditions, but also
because of its limited dissemination caused by Chinese print culture.

In 1666, the Portuguese Jesuit Thomas Pereira (1645–1708) set sail
from Lisbon for his mission to evangelise the world, never to see
his homeland again. He stayed in Goa for four and a half years, trav-
elling in 1671 to Macau, a coastal city in southern China leased to
Portugal as a trading port in 1557. Word of his musical talent reached
the Kangxi emperor (r. 1661–1722), who summoned Pereira to
Beijing in 1672.1 During his audience with the emperor in 1676,
Pereira demonstrated his outstanding ability in musical dictation by
transcribing a song performed by the emperor and his musicians
and repeating the exact same song without words in every musical
detail.2 Marvelled and impressed, the emperor developed so strong
an interest in Pereira’s musical knowledge that he ordered Pereira
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1 I. M. Pina, ‘From Lisbon to Beijing’, in Tomás Pereira, S.J. 1646–1708: Life, Work and World,
ed. L. F. Barreto (Lisbon, 2010), pp. 185–201, at pp. 185–99.

2 N. Golvers, The Astronomia Europaea of Ferdinand Verbiest, S.J. (Dillingen, 1687): Text,
Translation, Notes, and Commentaries, Monumenta Serica Monograph Series, 28 (Nettetal,
1993), pp. 125–6.
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to accompany him on his trip to Tartary in 1685, so that Pereira could
teach him about European music. He also asked Pereira to write
books on music in Chinese, hoping that ‘this art is known and
preserved in our empire’ (communique esta arte em nosso Reyno et
conserue).3 As a book writer, music teacher, organ builder and clock
maker, Pereira would serve the court until his death.

Until the decline of the Society of Jesus, the Jesuits played an
important role in transmitting European knowledge to China from
the early seventeenth century to the mid-eighteenth century. Their
cartographical expertise contributed to the making of maps.4

Their experience with artillery aided the construction of cannons.5

Their knowledge of mathematics and astronomy was used by the court
to carry out calendar reforms, so that the date and time of eclipses and
other celestial events could be predicted accurately, legitimating the
court and its mandate to govern.6 The Kangxi emperor had a vast
interest in the different branches of scientific knowledge, including
music. In his leisure time, he wrote short essays discussing various
natural phenomena, such as resonance.7 Not only had he arranged
lectures with the court Jesuits to study European sciences, but he also
commissioned compilations and books on mathematics, calendrical
astronomy and music.8

For Jesuit missionaries, the introduction of European knowledge to
China was a means of networking, enabling them to gain access to the
court and convert China top-down.9 In response to an anti-Christian
persecution supported by local officials in 1691 in Hangzhou, Pereira
and Antoine Thomas (1644–1709; the other acting director of the
Astronomical Bureau) petitioned Kangxi on behalf of the Hangzhou

3 All translations in this essay are mine unless otherwise specified. Thomas Pereira,
‘Relação da jornada que o Padre Tomás Pereira fez â Tartária [Manchúria], no ano
de 1685, com o Imperador Kangxi, Peguim, 1685’, in Tomás Pereira: Obras, vol. 2
(Lisbon, 2011), pp. 19–40, at p. 20.

4 L. Hostetler, ‘Contending Cartographic Claims?: The Qing Empire in Manchu, Chinese,
and EuropeanMaps’, in J. R. Akerman (ed.), The Imperial Map: Cartography and the Mastery
of Empire (Chicago, 2009), pp. 93–132, at pp. 100–15.

5 D. De Lucca, Jesuits and Fortifications: The Contribution of the Jesuits to Military Architecture in
the Baroque Age (Leiden, 2012), pp. 174–83.

6 B. A. Elman, On their Own Terms: Science in China, 1550–1900 (Cambridge, MA, 2005),
pp. 63–105.

7 Kangxi, Shengzu renhuangdi yuzhiwen di si ji 聖祖仁皇帝御製文第四集 [Writings of the
Kangxi Emperor, vol. 4], Jingyin wenyuange Siku quanshu 1299 (Taipei, 1984),
pp. 566–603. The essay on resonance is on pp. 582–3.

8 C. Jami, The Emperor’s New Mathematics: Western Learning and Imperial Authority during the
Kangxi Reign (1662–1722) (New York and Oxford, 2011), pp. 139–40.

9 N. Sivin, ‘Copernicus in China’, in Science in Ancient China: Researches and Reflections
(Aldershot, 1995), p. 3.
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Christians in their memorial written in February 1692.10 In the memo-
rial, they emphasised the Jesuits’ contributions to China via the writing
of books on European knowledge for more than twenty years: ‘Our
fathers wrote many books in the palace . . . on European sciences,
such as astronomy, arithmetic, geometry, philosophy. Among them is
one on music written by Father Thomas Pereira, who, abridging
[the part on] practice, taught speculation and received no less admiration
from many’.11

Pereira’s writings can be matched with two anonymous Qing-era
Chinese treatises on Western music theory: A Compilation of the
Essentials of Music (Lülü zuanyao 律呂纂要) and A Summary of the
Essentials of Music (Lülü jieyao 律呂節要).12 The former introduces
Western staff notation, the Guidonian hand, durus and mollis modes
and some basic rules of counterpoint, including the resolution of dis-
sonances. The latter deals with the theory of just intonation and
10 Under the support of the general-governor of Zhejiang province, opponents of
Christianity attacked the Church of the Saviour in Hangzhou and abused its members.
Woodblocks used for printing Christian books were destroyed. The Jesuit Prospero
Intorcetta (1626–96) was exiled. D. E. Mungello, The Forgotten Christians of Hangzhou
(Honolulu, 1994), pp. 61–5.

11 Italics mine. ‘Depois disto se compuzerão dentro em Palacio pellos nossos Padres por
espaço de mais de vinte annos muitos liuros de algumas sciencias Europeas como
Astronomia, Aritmetica, Geometria, Philosophia, e outros semelhantes, entre os quaes
foi hum deMuzica composto pello Padre Thomas Pereyra, reduzindo a praxi, o que ensi-
naua na espiculação com não pequena admiração de todos.’ Tomás Pereira and Antoine
Thomas, ‘Memorial Apresentado por Tomás Pereira e Antoine Thomas ao Imperador
Kangxi, Pequim, 2/2/1692’, Rellação em que se contem o felis sucesso, e inestimavel beneficio da
liberdade da rellegião christã; microfilm, Biblioteca Nacional de Portugal, num 23.
In response to the Jesuits’ petition, Kangxi issued an edict of toleration, which

addressed the Europeans’ contributions and promulgated to the provincial governments
that since the Europeans had not violated the law, they should be allowed to practise
their religion just as the Buddhists were allowed to offer incense in their temples. For
the Chinese versions of Thomas and Pereira’s memorial and Kangxi’s edict and different
interpretations of the edict, see N. Standaert, ‘The “Edict of Tolerance” (1692):
A Textual History and Reading’, in A. K. Wardega and A. Vasconcelos de Saldanha
(eds.), In the Light and Shadow of an Emperor: Tomás Pereira, SJ (1645–1708), the Kangxi
Emperor and the Jesuit Mission in China (Newcastle, 2012), pp. 307–58.

12 Zhongguo guji shanben shumu: jing bu 中國古籍善本書目：經部 [Catalogue of Chinese
Rare Books: Classics], juan 2 (Shanghai, 1985), fol. 53r. While manuscript copies of
A Compilation are held in the National Library of China, A Summary is kept in the
National Palace Museum in Beijing and had not been accessible to the public until
its facsimile was published together with that of A Compilation in the National Palace
Museum Rare Book Collection (gugong zhenben congkan 故宮珍本叢刊) by the Hainan
Publishing Company (Hainan chubanshe 海南出版社) in 2000. Lülü jieyao 律呂節要
[A Summary of the Essentials of Music] Gugong zhenben congkan 故宮珍本叢刊 23
(Haikou, 2000), pp. 37–80; Lülü zuanyao 律呂纂要 [A Compilation of the Essentials
of Music] Gugong zhenben congkan 故宮珍本叢刊 24 (Haikou, 2000), pp. 339–79.
For research on different editions of A Compilation of the Essentials of Music, see
W. Bing, ‘Lülü zuanyao zhi yanjiu《律呂纂要》之研究 [A Study of A Compilation of the
Essentials of Music]’, Palace Museum Journal 故宮博物院院刊, no. 4 (2002), pp. 68–81.
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acoustic theories of sound, such as the cause of consonance and
dissonance. While scholars have agreed that Pereira is the author of
A Compilation, consensus has not yet been reached about his author-
ship of A Summary.13 Nor has there been any attempt to trace the
sources and the dissemination of Pereira’s writings outside the Chinese
court.

Offering a case study of how Western music theory was recast in a
new cultural context, in this essay I establish Pereira’s authorship of A
Summary, examine its possible sources, and explore how the theories
in the sources, particularly the theory of consonance, were recon-
structed by Pereira and in turn by the Chinese readers to suit
their own agendas. Some theories introduced by Pereira, especially
the rules of counterpoint and the theory of consonance, were originally
formulated for a specific musical texture that did not exist in traditional
Chinese music: polyphony.14 To investigate the Chinese reaction to
these theories, I analyse a Chinese music treatise commissioned by
Kangxi in 1713 – The True Doctrine of Music (Lülü zhengyi 律呂正義) –
which incorporated part of the contents of Pereira’s treatises, then
examine its dissemination outside the court. By focusing on the ways
in which Pereira and his Chinese readers selected and transformed
European theories, we can see that they were not passive translators
or learners, but active, collaborative creators of knowledge.

13 Wai-Yee Chiu and Wang Bing 王冰 hesitate to attribute A Summary to Pereira because
they find its content too different from that of A Compilation. Yoko Arai 新居洋子 and
Weng Panfeng翁攀峰 take it for granted that Pereira is the author of the treatise without
providing any proof. Y. Arai, ‘Shinchou kyuutei ni okeru seiyou ongaku riron no juyou
清朝宮廷における西洋音楽理論の受容 [The Import of Western Muisc Theory into the
Qing Court]’, in H. Kawahara (ed.), Chuugoku no ongaku bunka: sanzen nen no rekishi to
riron 中国の音楽文化 ：三千年の歴史と理論 [Musical Cultures of China: Three
Thousand Years of History and Theory] (Tokyo, 2016), pp. 124–44; W. Y. L. Chiu,
‘The Function of WesternMusic in the Eighteenth-Century Chinese Court’ (Ph.D. thesis,
The Chinese University of Hong Kong, 2007), pp. 37–8; B. Wang and M. Serrano Pinto,
‘Thomas Pereira and the Knowledge of Western Music in the 17th and 18th Centuries in
China’, in L. Saraiva (ed.), Europe and China: Science and Arts in the 17th and 18th Centuries
(Singapore, 2012), pp. 135–51, at pp. 145–6; P. Weng, ‘Xiyue yu chuantong lüxue jiehe
zhi zuo—Kangxi shusi lü sixiang laiyuan xinjie 西樂與傳統律學結合之作——康熙十四
律思想來源新解 [A Product of Synthesising Western Music and Traditional
Harmonics—A New Theory about the Intellectual Origin of Kangxi’s Fourteen-Tone
Temperament]’, Music Research 音樂研究, no. 5 (2014), pp. 30–43.

14 Ethnomusicologists have found polyphonic songs in musical cultures of some minority
nationalities, such as the Miao and Dong ethnic groups. These would be exceptions
to my general statement if such musical styles were already developed in early Qing.
S. Yin-kuan, ‘The Polyphonic Songs of the Miao People in China – A Structural
Analysis’, Chinese Music, 12, no. 1 (1989), pp. 5–13; S. Yin-kuan, ‘The Polyphonic
Songs of the Miao People in China – A Structural Analysis II’, Chinese Music, 12, no. 2
(1989), pp. 27–31.
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Scholars studying the transmission ofWesternmusic theory to China
in the seventeenth century often focus on Pereira’s A Compilation and its
adaptation in the supplementary volume (xubian續編) of the Chinese
music treatise The True Doctrine of Music, comparing the two treatises
with the methods of classical textual philology and analysing the cul-
tural translation of Western musical terms into Chinese.15 They tend
to see the cross-cultural transmission of knowledge as a communicative
process that bridges linguistic and cultural differences through transla-
tion, facilitated by mobile vectors (e.g. human and book) that can be
transported from one place to another. As a means to enhance the
mobility of knowledge across cultures that use different languages,
translation constitutes ‘the process of transforming a specific piece
of one language into another language’.16 Such a process includes
matching equivalent words in the two languages and using pre-existing
words, transliterations and neologisms to represent imported concepts
absent in the existing lexicon of the target language.17 Here I do not
look at the translation process per se. While translation is a means
of familiarising the unfamiliar and a result of seeing the self in the
other, it also comes with the selection, dissemination and creation of
knowledge. To analyse the ways in which Pereira and his Chinese read-
ers, as collaborative agents of knowledge production, interacted
with Western music theory, I shall apply Susan L. Star and James R.
Griesemer’s concept of ‘boundary object’ and the concept of ‘actor-
network’ as methodology.

15 B. Wang, ‘Lülü zuanyao neirong laiyuan chutan《律呂纂要》內容來源初探 [A Preliminary
Study on the Sources of ACompilation of the Essentials ofMusic]’, Studies in the History of Natural
Sciences 自然科學史研究, 33, no. 4 (2014), pp. 411–26; G. Gild, ‘Mission by Music: The
Challenge of Translating European Music into Chinese in the Lülü Zuanyao’, in In the
Light and Shadow of an Emperor: Tomás Pereira, SJ (1645–1708), the Kangxi Emperor and the
Jesuit Mission in China (Newcastle, 2012), pp. 532–45; J. Lindorff, ‘Tomás Pereira and
17th-Century Western Music Theory’, in L. F. Barreto (ed.), Europe–China: Intercultural
Encounters, 16th–18th Centuries (Lisbon, 2012), pp. 241–8; H. Fang, Zhong Xi jiaotong shi
中西交通史 [History of Sino-Foreign Communications] (Shanghai, 2008), pp. 627–9;
Y. Tao, Ming Qing jian de Zhong Xi yinyue jiaoliu 明清間的中西音樂交流 [Musical
Exchange between China and the West during the Ming and Qing Dynasties] (Beijing,
2001), pp. 47–59; G. Gild, Das Lü Lü Zheng Yi Xubian: Ein Jesuitentraktat über die
europäische Notation in China 1713 (Göttingen, 1991).

16 S. L. Montgomery, Science in Translation: Movements of Knowledge through Cultures and Time
(Chicago, 2000), p. 4.

17 M. Lackner, I. Amelung and J. Kurtz (eds.),New Terms for New Ideas: Western Knowledge and
Lexical Change in Late Imperial China (Leiden, 2001); D. Wright, Translating Science: The
Transmission of Western Chemistry into Late Imperial China, 1840–1900 (Leiden, 2000),
pp. 183–226; D. Wright, ‘The Translation of Modern Western Science in Nineteenth-
Century China, 1840–1895’, Isis, 89 (1998), pp. 667–71.
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WE S T E RN MU S I C THEOR Y A S BOUNDAR Y O B J E C T

The True Doctrine of Music can be seen as a product of collaboration
among Kangxi, Pereira and its authors: Kangxi gave instructions to
his officials based on his vision of the final product; Pereira intro-
duced musical knowledge from Europe in his own writings; the
authors integrated Pereira’s writings with other bodies of knowledge
in their treatise. As court officials, when writing the treatises ordered
by Kangxi, Pereira and the authors shared the goal of providing the
emperor with what he needed in exchange for his favour. On the
other hand, because of their different political, cultural and reli-
gious backgrounds, they did not necessarily have a consensus on
the ideal outcome of their collaborative project of introducing
European music theories to China. As a Jesuit working for the
Chinese court, Pereira’s ultimate goal was to promote Christianity
and European culture in the foreign land, but the Chinese court
has its own agenda for music. To consolidate its rule as a foreign mi-
nority over China, whose population was predominantly Han, the
Manchu regime needed to seek support from the Han elite. To this
end, the Manchu government under Kangxi’s rule incorporated
Confucian rituals of the Cheng-Zhu School on a grand scale, which
also dissociated the rituals from the preceding Ming dynasty (1368–
1644).18 The True Doctrine of Music was written as an orthodox music
treatise that superseded pre-existing treatises in its approach to
restoring ancient Confucian ritual music. One of the authors of
the treatise, Li Guangdi李光地 (1642–1718), a renowned Confucian
scholar who himself wrote extensively on music, shared the same in-
terest with the emperor in restoring the music of the ancient sagely
kings, an interest different from that of Pereira.19 The different goals
held by Pereira and his Chinese readers led them to acquire quite
different understandings of the meanings and functions of
European music theories in the Chinese context, all of which were
reflected in their dissemination of knowledge.

In this sense, the European music theories transmitted by Pereira
can be analysed as a ‘boundary object’, a concept coined by Star and
Griesemer as an alternative to themodels developed by Bruno Latour,

18 K.-w. Chow, The Rise of Confucian Ritualism in Late Imperial China: Ethics, Classics, and
Lineage Discourse (Stanford, 1994), p. 165.

19 O.-c. Ng, Cheng-Zhu Confucianism in the Early Qing: Li Guangdi (1642–1718) and Qing
Learning (New York, 2001), p. 185; G. Li, Guyue jingzhuan 古樂經傳 [Annotations to
Ancient Writings on Music], Jingyin wenyuange Siku quanshu 景印文淵閣四庫全書,
vol. 220 (Taipei, 1983).
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Michel Callon and John Law to explain scientific collaboration.20

Whereas the latter suggest that the interests and goals of different par-
ticipants in a scientific project, such as the scientists, sponsors and
journal editors, have to be reconciled to enhance collaboration,
Star and Griesemer contend that the participants can still collaborate
with one another even without a consensus. For instance, the effort of
amateur collectors in collecting animal specimens for a natural
museum is motivated by the goal of preserving nature, but the profes-
sional scientists are more interested in developing theories about
ecology and evolution by analysing the specimens collected, thus
having more specific requirements for how specimens should be col-
lected, recorded and labelled. Therefore, the collectors and the
scientists, while handling the same set of specimens in collaboration,
act towards and interpret them in different ways. Still, the scientists
would need to ensure that the collectors, in a collaborative manner,
would abide by their specific requirements in collecting, recording
and labelling animal specimens.21 As defined by Star and Griesemer,
boundary objects are ‘objects which are both plastic enough to adapt
to local needs and the constraints of the several parties employing
them, yet robust enough to maintain a common identity across sites.
They are weakly structured in common use, and become strongly
structured in individual site use. These objects may be abstract or
concrete.’22 Rather than understanding boundary in terms of the
centre–periphery model, Star sees boundary as a space shared by
two social worlds that act upon the same object.23

As boundary objects, the European music theories introduced
by Pereira became a site of negotiation among Pereira, his Jesuit col-
leagues, Kangxi and the authors of The True Doctrine of Music, all of
whom inscribed the theories with different meanings and endowed
them with different applications. The potential of theory as a boundary
20 M. Callon and J. Law, ‘On Interests and their Transformation: Enrolment and Counter-
Enrolment’, Social Studies of Science, 12 (1982), pp. 615–25; B. Latour, Science in Action:
How to Follow Scientists and Engineers through Society (Cambridge, MA, 1987), pp. 103–76;
S. L. Star and J. R. Griesemer, ‘Institutional Ecology, “Translations” and Boundary
Objects: Amateurs and Professionals in Berkeley’s Museum of Vertebrate Zoology,
1907–39’, Social Studies of Science, 19 (1989), pp. 387–420. Thomas Irvine has used the
concept of boundary object to study the role of the harpsichord in China. T. Irvine,
‘Western Technoscience and Western Musicking in the Sinosphere (and Beyond)’
(paper presented at the the American Musicological Society Annual Meeting,
San Antonio, TX, Nov. 2018).

21 Star and Griesemer, ‘Institutional Ecology, “Translations” and Boundary Objects’,
pp. 396–9, 401.

22 Ibid., p. 393.
23 S. L. Star, ‘This is Not a Boundary Object: Reflections on the Origin of a Concept’,
Science, Technology, & Human Values, 35 (2010), pp. 601–13, at pp. 602–3.
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object lies in its intrinsic plasticity and the plurality of text as its vector.
Be it prescriptive or descriptive, a theory can be perpetually modified
and reinterpreted in accordance with new empirical data, a new
explanatory need, or a new idea arising from the intellectual context,
until it is replaced by a completely new theory or changed to such an
extent that it loses its identity or a recognisable linkage to its origin.

Originally devised to explain the workings of European polyphonic
music, Pereira’s music theories needed to be adapted to the new cul-
tural context. Just as the Europeans’ interest in Chinese and Egyptian
music in the seventeenth and eighteenth centuries was kindled by
their pursuit of a universal basis of music, the Chinese belief in uni-
versal principles of music provided the framework for them to study
foreign music in order to shed light on their own music.24 Not only
were Pereira’s theories applied to interpret a new set of empirical
data, i.e. Chinese court music, but his theories also had to be recon-
ciled with the local music theories that had been used to analyse the
patterns of that set of data.

Pereira’s theories were not just instruments for pure epistemologi-
cal engagement. Music theory can serve to explain, often on a pur-
portedly objective basis, the aesthetic value of music, making it a
convenient rhetorical tool for promoting or devaluing certain kinds
of music.25 This function serves well for Pereira as an ambassador
of European sacred music in China. Besides building pipe organs
for churches, a cultural symbol associating Christianity with
Europe’s technological power, he also attempted to promote poly-
phonic music in China by addressing its beauty in his music treatises,
albeit to no avail.26

The missionaries’ goal in cultural promotion often shapes the
research questions of scholars who identify with their perspectives.
David Irving, attempting to ‘measure the relative success of
European missionaries in transplanting music to early modern
Asia’, asks ‘to what extent’ European music books were understood,
appreciated and made use of by Asian musicians.27 Without assuming
24 A. Rehding, ‘Music-Historical Egyptomania, 1650–1950’, Journal of the History of Ideas, 75
(2014), pp. 545–80, at pp. 550–66; J. Levy, ‘Joseph Amiot and Enlightenment Speculation
on the Origin of Pythagorean Tuning in China’, Theoria, 4 (1989), pp. 63–81.

25 E.g. S. Pederson, ‘A. B. Marx, Berlin Concert Life, and German National Identity’,
19th-Century Music, 18 (1994), pp. 87–107.

26 For the music instruments built by Pereira in China and their cultural meanings, see
D. F. Urrows, ‘The Pipe Organ of the Baroque Era in China’, in China and the West:
Music, Representation, and Reception (Ann Arbor, 2017), pp. 21–48, at pp. 29–35; Wang
and Serrano Pinto, ‘Thomas Pereira and the Knowledge of Western Music’, pp. 135–9.

27 D. R. M. Irving, ‘The Dissemination and Use of European Music Books in Early Modern
Asia’, Early Music History, 28 (2009), pp. 39–59, at pp. 39, 54, 57.
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that the books have to be understood, appreciated and used in par-
ticular ‘correct’ ways, I prefer to answer instead the question how
the Chinese readers made use of – and more importantly, made sense
of – Pereira’s writings.

The concept of boundary objects, which is based on a model of col-
laboration, allows us to understand the transmission of European mu-
sic theory to early modern China as an interactive exchange between
two imperial powers rather than a hegemonic imposition from the
West.28 To the Kangxi emperor, the Jesuits were foreign servants help-
ing him to consolidate his political power with their knowledge and
language skills, not agents of Western imperialism. At the same time
he was also vigilant with regard to Jesuit activities that could cause
harm to his empire.29 In return for their services, the Jesuits sought
the Chinese emperor’s support for the activities of the Society of
Jesus in China and used their status in the court to advance the national
interests of their own countries.30 In short, there is an exchange
between Kangxi’s political power and the Jesuits’ intellectual and lin-
guistic power.

This relatively balanced power relation between the Chinese and
the Europeans in the Qing court had given Western music a different
status in China from that in the twentieth century, when the Chinese
were busy keeping up with the technological and political progress of
theWest after having been humiliated by their gunboats and cannons.
In the twentieth century, common-practice Western music, character-
ised by the use of tonal harmony, was often regarded as a model
for modernising Chinese music as it embodied internationality and
modernity.31 In contrast, Pereira’s promotion of counterpoint did
28 On Western music as hegemony, see N. Cook, ‘Western Music as World Music’, in
P. V. Bohlman (ed.), The Cambridge History of World Music (Cambridge, 2013), p. 75–100.

29 Besides using the Jesuits’ European knowledge to produce calendars, maps and cannons,
Kangxi also utilised the Jesuits’ language skills to deal with diplomatic matters. Pereira
was sent to Nerchinsk in 1689 as a translator for the Sino-Russian meeting that led to the
Treaty of Nerchinsk signed on 27 August 1689, whose official version was in Latin with
translations into Russian and Manchu. See J. Sebes, The Jesuits and the Sino-Russian Treaty
of Nerchinsk (1689); The Diary of Thomas Pereira (Rome, 1961).

30 C. Jami, ‘Tome Pereira (1645–1708), Clockmaker, Musician and Interpreter at the
Kangxi Court: Portuguese Interests and the Transmission of Science’, in L. Saraiva
and C. Jami (eds.), The Jesuits, the Padroado and East Asian Science (1552–1773)
(Singapore, 2008), pp. 187–204.

31 For instance, Xiao Youmei 蕭友梅 (1884–1940), the founder of the Shanghai National
Conservatory of Music (nowadays Shanghai Conservatory of Music), proposed that tra-
ditional Chinese music instruments should be completely replaced with Western music
instruments so as to keep up with the pace of progress because traditional Chinese
instruments were inferior to Western instruments in pitch range and pitch accuracy.
Y. Xiao, Xiao Youmei Yinyue wenji 蕭友梅音樂文集 [Xiao Youmei’s Essays on Music]
(Shanghai, 1990), pp. 539–42. On conflicting views among different classes on the
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not convince the Chinese that monophonic and heterophonic music
were inferior to polyphonic music. For the purpose of restoring
ancient Chinese court music, Western music in early Qing China
was not marked among other music in terms of its progressivity,
but in its elements in common with Chinese music.

The Chinese readers’ interest in applying European music theory
to explain Chinese music also influenced the way in which they made
sense of the theory of consonance. By introducing the theory of con-
sonance in his writing, Pereira essentially transmitted a mechanical
theory of pitch that emerged in seventeenth-century Europe; the the-
ory marked the transition from a numerical to a physical understand-
ing of pitch as part of the European scientific revolution. From the
legendary Pythagorean hammers to Gioseffo Zarlino’s (1517–90)
senario, musical intervals and their degrees of consonance had been
understood as manifested properties of their numerical ratios.
Such a Platonistic view of pitch took a mechanistic turn in the seven-
teenth century, when theorists started to associate the mathematical
property of pitch with the physical vibration of sound.32

Although the correspondence between musical intervals and their
frequency ratios is discussed in Pereira’s A Summary, the significance
of this observation in reconceptualising pitch had eluded the Chinese
readers. Just as the Jesuit introduction of Copernicus’s and Galileo’s
writings to China had not transformed the Chinese into believers in
heliocentrism, Pereira’s writings on the mechanical theory of pitch
had not resulted in a paradigm shift in Chinese music theory in
the seventeenth and eighteenth centuries; musical pitches were still
conceptualised in terms of the physical dimensions of the musical
instruments producing the pitches rather than the frequencies of
the pitches. Refuting the conventional account that ‘Chinese rejected
the early fruits of modern science because of some intellectual or lin-
guistic failing, or a metaphysical indisposition’, Nathan Sivin suggested
that heliocentrism did not flourish in China because the Jesuits did not
convey the revolutionary significance of Copernicus’s and Galileo’s

role of Western music in reforming Chinese music in twentieth-century China,
see R. C. Kraus, Pianos and Politics in China: Middle-Class Ambitions and the Struggle over
Western Music (New York and Oxford, 1989), pp. 100–27.

32 H. F. Cohen, Quantifying Music: The Science of Music at the First Stage of Scientific Revolution
1580–1650 (Dordrecht, 1984); S. Dostrovsky, ‘Early Vibration Theory: Physics and
Music in the Seventeenth Century’, Archive for History of Exact Sciences, 14, no. 3
(1975), pp. 169–218. The relationship between frequency and pitch was discussed in
Europe as early as the sixth century by Boethius (c. 480–524), but vibrational frequency
was not quantified, be it absolutely or relatively, until the sixteenth century. C. Burnett
and H. F. Cohen, ‘Boethius on Vibrational Frequency and Pitch’, Annals of Science 52,
no. 3 (1995), pp. 303–5.
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writings in their translations.33 However, it may be unfair to attribute
the blame solely to the Jesuits, as their local collaborators also had a
role in shaping the transmitted knowledge as a boundary object.

To understand why Pereira’s acoustic and music theories failed to
develop in China in the seventeenth and eighteenth centuries, it
is necessary to examine the cultural and political context in which
The True Doctrine of Music and Pereira’s A Summary and A Compilation
were written. In his essay discussing the validity of the question ‘why
scientific revolution did not happen in China’, Sivin suggested that
the development or abandonment of scientific laws and hypothesis
is determined by social and cultural values.34 The transferability
of music theory from one place to another is similar to that of
agricultural techniques and technologies, which depends as much
on the social and cultural context as on local variations in soil or
weather.35

By social context, I do not mean such coherent social structures as
‘bureaucratic feudalism’, which Joseph Needham believes to be the
main social condition that had inhibited the rise of modern science
in China.36 As noted by Mark Elvin, Chinese society was not a static,
homogeneous entity that could be neatly described by such a
label.37 Scholars of science and technology studies, such as Latour
and Law, have also cast doubt on sociological constructs that
assume any community to form a coherent unity, giving rise to an
alternative approach to the socio-historical study of science coined as
‘actor-network theory’.38

33 Sivin, ‘Copernicus in China’, pp. 1, 2–53.
34 N. Sivin, ‘Why the Scientific Revolution Did Not Take Place in China—Or Didn’t It’,
Chinese Science, 5 (1982), pp. 45–66, at p. 53.

35 B. Francesca, Technology, Gender and History in Imperial China: Great Transformations
Reconsidered (New York, 2013), pp. 182–3.

36 According to Needham, ‘bureaucratic feudalism’ is a social system ‘operated by a non-
hereditary elite upon the basis of a large number of relatively self-governing peasant
communities, still retaining much tribal character and with little or no labour division
as between agriculture and industry’. Needham argues that the bureaucratic elite pre-
vented the merchant class from rising to power. The lack of mercantile mentality in the
society in turn impeded the incorporation of mathematical and logical reasoning in ar-
tisanal techniques, observation of nature and experiment, which is the basis of modern
science. J. Needham et al., Science and Civilisation in China, vii, Part 2, General Conclusions
and Reflections (Cambridge, 2004), pp. 1, 5, 9, 17.

37 M. Elvin, ‘Vale Atque Ave’, ibid., pp. xxiv–xliii, at p. xxv. See also J. Goody, The Theft of
History (Cambridge, 2006), pp. 137–65.

38 J. Law, ‘Technology and Heterogeneous Engineering: The Case of Portuguese
Expansion’, in W. E. Bijker, T. P. Hughes and T. Pinch (eds.), The Social Construction
of Technological Systems (Cambridge, MA, 2012), pp. 105–28; B. Latour, Reassembling the
Social: An Introduction to Actor-Network-Theory (New York and Oxford, 2005).

85

A Localised Boundary Object

of use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0261127920000078
Downloaded from https://www.cambridge.org/core. National Central Library, on 10 Nov 2020 at 09:09:50, subject to the Cambridge Core terms

https://www.cambridge.org/core/terms
https://doi.org/10.1017/S0261127920000078
https://www.cambridge.org/core


Latour proposed that a society is made up of ‘associations between
heterogeneous elements’, including non-human actors, which have
agency when they can make a difference in a situation or influence
the action of a human actor.39 In this sense, the theory of consonance
transmitted by Pereira originally emerged from a network comprising
the composers of polyphonic music; the various pitch intervals gener-
ated between the independent musical parts; the differential pleasant-
ness of these intervals, which inspired the natural philosophers to
provide an explanation; and the written scripts and printing technol-
ogies that facilitated the circulation of their explanations. When the
theory entered China, it was dissociated from these heterogeneous
actors and reassembled with new ones, some of which were similar
to the old elements (e.g. printing technologies), some entirely different
(e.g. the court officials who attempted to reconstruct ancient music,
monophonic and heterophonic music, pre-existing Chinese music the-
ory and the Chinese script).

As suggested by Benjamin Piekut, using actor-network theory as a
methodology is to ‘register the effects of anything that acts in a given
situation, regardless of whether that actor is human, technological,
discursive, or material’.40 Taking into consideration the effects of a
wide range of actors, from Pereia and his Chinese readers to the mu-
sical and intellectual discourses to which they were accustomed, from
the acoustic property of strings and pipes to the technological char-
acter of movable types, I shall discuss the different goals of Pereira and
the Chinese writers in constructing music theory, analyse the histori-
cal influences that shaped the Chinese readers’ approaches to adapt-
ing foreign knowledge, and explore the conditions under which
Pereira’s knowledge was circulated, so as to gain a deeper insight into
the fate of seventeenth-century European music theory as a localised
boundary object in Qing China. But first it is necessary to verify
Pereira’s authorship of A Summary.

TH E AUTHOR AND THE SOURCE S O F A SUMMAR Y

To clarify Pereira’s role as the author of A Summary, let us first look at
the above-mentioned memorial again (see p. 00). The apparent

39 Latour, Reassembling the Social, pp. 5, 71. See also E. Sayes, ‘Actor-Network Theory and
Methodology: Just What Does It Mean to Say that Nonhumans Have Agency?’, Social
Studies of Science, 44, no. 1 (2014), pp. 134–49.

40 B. Piekut, ‘Actor-Networks in Music History: Clarifications and Critiques’, Twentieth-
Century Music, 11 (2014), pp. 191–215, at p. 193.
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separation between practice and speculation mentioned by the two
Jesuit writers in the 1692 memorial was integral to a popular way in
which music theory was classified in seventeenth-century Europe.
‘Practice’ denotes practical music (musica practica), which deals with
practical knowledge with respect to sight-singing, performance, and
composition, such as solfège and the rules of counterpoint, while
‘speculation’ denotes speculative music (musica speculativa), which
deals with the numerical ratios of musical intervals and their associa-
tion with celestial motions. Nonetheless this division between practical
and speculative music is not always strict and their meanings change
over time. In the seventeenth century, musico-cosmological models,
such as Robert Fludd’s (1574–1637) macrocosm, were abandoned,
rejected as empirically inaccurate, or adapted to new empirical data
of planetary motions. Kepler’s celestial choir, which associates differ-
ent musical pitches with different velocities of the planets, was
devised to take into consideration the changing velocities of a planet
with an elliptic orbit instead of a circular one. Musical pitches and
consonances, formerly understood in purely mathematical terms,
such as the lengths of strings, were then explained in terms of the
mechanical motion of the strings and the frequencies of their vibra-
tions. Speculative music was gradually moving towards the science of
acoustics.41

Although A Summary of the Essentials of Music contains no mention
of its author, Pereira’s authorship of the treatise can be inferred by
examining its content in relation to a passage in the preface to the
supplementary volume of The True Doctrine of Music, which divides
the contents of Pereira’s writings into two familiar categories:

Portuguese Xu Risheng [Thomas Pereira] is adept in music. . . . His books have
two main themes. One is the mechanism of sound production in strings and
pipes, and the cause of consonance and dissonance; the other theme is the prin-
ciples of identifying and organising musical tones, the use of hard [sharp] and
soft [flat] signs in distinguishing between the yin [mollis] and yang [durus]
modes, and signs of long and short, slow and fast [rhythm and metre] in regulat-
ing the durations of notes.

41 P. Gouk, ‘The Role of Harmonics in the Scientific Revolution’, in T. Christensen (ed.),
The Cambridge History of Western Music Theory (Cambridge, 2002), pp. 223–45, at pp. 228–9;
T. Christensen, Rameau and Musical Thought in the Enlightenment (Cambridge, 1993),
pp. 29–31; Dostrovsky, ‘Early Vibration Theory: Physics and Music in the Seventeenth
Century’. See also T. Christensen, ‘The Sound World of Father Mersenne’, in
S. McClary (ed.), Structures of Feeling in Seventeenth-Century Cultural Expression (Toronto,
2013), pp. 60–89.
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有西洋波爾都哈兒國人徐日昇者，精於音樂 : : : .其書之大要有二，一則論管律
絃度生聲之由，聲字相合不相合之故；一則定審音合度之規用，剛柔二記以辨
陰陽二調之異用，長短遲速等號，以節聲字之分。42

The first theme corresponds to speculative music theory and the sec-
ond theme corresponds to practical music theory. If we look at the
contents of A Summary of the Essentials of Music, we can find the cor-
responding chapters that discuss the mechanism of the production
of sound (lun suo yi sheng sheng zhi you 論所以生聲之由) and the
cause of consonance and dissonance (lun xiang he bu he yin zhi you
論相合不合音之由) respectively.43 The part on practical music the-
ory is discussed in A Compilation of the Essentials of Music.

In the chapter on the cause of consonance and dissonance, Pereira
first introduced the relationship between the length of a string and
the frequency of its vibration. The shorter the string, the faster it
vibrates and the greater the number of times it vibrates within a given
time. Then he went on to explain the phenomenon of consonance:

If [two strings], with many or few vibrations [at a given time], return [from the
terminal points] at the same time, the two tones will sound agreeable. This is
called consonance. If the interval between their simultaneous return is very short,
the two tones will sound very agreeable and it is called excellent consonance.

苟戰多戰少所動之回轉，若有互相遇合之處，其二音聽之為和順，即謂相合
音也。互相遇合間甚近，其二音聽之為極順，謂極相合音。44

This theory defines consonance by the degree of concurrence of the
vibration cycles of two strings. Labelled the coincidence theory of
consonance by H. Floris Cohen, it was discussed by many sixteenth-
and seventeenth-century European natural philosophers, including
Giovanni Battista Benedetti (1530–90), Galileo Galilei (1564–1642),
Isaac Beeckman (1588–1637), Marin Mersenne (1588–1648), Thomas
Hobbes (1588–1679), René Descartes (1596–1650) and Athanasius
42 Yunzhi et al., Kangxi neifu ben Lülü zhengyi 康熙內府本律呂正義 [Kangxi Imperial
Household’s Edition of The True Doctrine of Music], 2 vols. (Beijing, 2016), ii,
pp. 626–7.

43 Lülü jieyao, pp. 37, 62. Tao Yabing 陶亞兵 associates ‘the cause of consonance and disso-
nance’ in the first theme with a chapter in A Compilation entitled ‘Consonances
and Dissonances of Musical Tones’ (yueyin he yu buhe 樂音合與不合), concluding that
A Compilation is the treatise to which the passage is referring. Yet this chapter in A
Compilation deals with the ways of using different consonant and dissonant intervals in
contrapuntal composition rather than the physical cause of the perceptual qualities
of consonance and dissonance, which is only discussed in A Summary. Y. Tao,
‘Lülü zuanyao ji qi yu Lülü zhengyi xubian de guanxi《律呂纂要》及其與《律呂正義．
續編》的關係 [A Compilation of the Essentials of Music and Its Relation to the supplementary
volume of The True Doctrine of Music]’, Journal of the Central Conservatory of Music 中央音樂學
院學報, no. 4 (1991), p. 49.

44 Lülü jieyao, p. 42.
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Kircher (1602–80).45 Given the numerous sources, how might Pereira
have acquired his ideas about musical consonance?

In her study on the supplementary volume of The True Doctrine of
Music, which was mainly based on Pereira’s Compilation, Gerlinde Gild-
Bohne suggested that Pereira’s sources were Zarlino’s Istitutioni
harmoniche (1558) and Kircher’s Musurgia universalis (1650).46

Whereas Zarlino did not discuss the coincidence theory of conso-
nance in his treatise, we can indeed find the theory discussed in
Kircher’s Musurgia universalis (Book IX) in a manner similar to
Pereira’s. For instance, Kircher wrote: ‘So if the fast and slow move-
ments [of the strings] are proportionate at the same time, and easily
coincide with each other, consonance arises; if [the movements] are
really disproportionate and without any coincidence or do not result
in any meeting, dissonance arises.’47 However, as I shall show below,
there are passages in Pereira’s writings that cannot be traced to
Musurgia universalis, suggesting that he had also referred to other
sources.

In seventeenth-century Europe there was a variety of ways in which
scientific thoughts were transmitted. Other than in printed books, a
text could be circulated in various forms, such as marginalia, book
slips, letters, notebooks, textbooks, and lecture notes. Readers could
engage in different modes of reading and note-taking, from critical
to literal. Mersenne, who occasionally used Descartes’s views in his
Harmonie universelle as his own, often exchanged views with Descartes
on contemporary scholastic writings. In his letters to Mersenne
Descartes comments on Galileo’s Discourses and Mathematical
Demonstrations Relating to Two New Sciences (Discorsi e dimostrazioni matema-
tiche intorno a due nuove scienze; henceforth Two New Sciences), published
in 1638. Mersenne would then copy Descartes’s comments in the mar-
gins of his own copies of the book, and turned some of thesemarginalia
into part of his annotations in his Harmonie universelle. Mersenne’s
annotations were in turn copied by another anonymous scholar in a
notebook.48

45 Cohen, Quantifying Music; Dostrovsky, ‘Early Vibration Theory: Physics and Music in the
Seventeenth Century’; C. V. Palisca, ‘Scientific Empiricism in Musical Thought’, in
C. V. Palisca et al. (eds.), Seventeenth-Century Science and the Arts (Princeton, 1961),
pp. 91–137, at pp. 104–13.

46 Gild, Das Lü Lü Zheng Yi Xubian, pp. 114–18.
47 ‘Quod si itaque motus tardi & veloces simul fuerint proportionati, & facile inter se mis-
ceantur, orietur consonantia; Si verò fuerint improportionati & nullam mixturam, seu
coitionem admittant, nascetur dissonantia.’ A. Kircher, Musurgia universalis, sive ars
magna consoni et dissoni, vol. 2 (Rome, 1650), p. 209.

48 R. J. Raphael, Reading Galileo: Scribal Technologies and the Two New Sciences (Baltimore, MD,
2017), pp. 82–92.
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The Jesuit curriculum around Pereira’s time offered up-to-date
lectures on natural philosophy, as it was considered an essential pre-
requisite to theology. Therefore, writings by modern writers, such as
Galileo, Copernicus and Descartes, were incorporated in the curricu-
lum, albeit with censorship. Silvestro Mauro (1619–87), a philosophy
professor at the Collegio Romano, referred to Galileo’s Two New
Sciences in his lecture notes in relation to Aristotle’s writings. The lec-
ture notes were then published by his student Andreas Portner in
1658 with the titleQuaestiones Philosophicae.49 Pereira might have learnt
about the coincidence theory of consonance from the philosophy
courses at the College of Arts in Coimbra when he was receiving
his Jesuit training there from 1663 to 1666. He may also have learnt
it from the philosophy course that he took at the college of Goa from
1667 to 1668.50

It is likely that Pereira was acquainted, through letters, lecture
notes, or the original book, with Galileo’s discussion of the cause of
consonance and dissonance in the last part of the First Day in his
Two New Sciences. Both Pereira and Galileo used expressions such as
‘vibration’ (vibrazione) and ‘return’ (ritorno) to describe motion of
the string. Benedetti used ‘percussions’ (percussiones) instead of these
two words. Mersenne, who also used ‘return’ (retour) to describe
sound vibration, is likewise a plausible candidate. It is possible that
Pereira also knew about Mersenne’s writings, but his illustrative mod-
els bear the closest similarity to Galileo’s.

F AM I L I A R I S I NG AND F I N E - T UN I NG GA L I L EO ’ S THEOR Y
O F CON SONANC E

In his Two New Sciences, Galileo broke down the vibrating motions of
two strings into several moments and compared their positions from
moment to moment to illustrate the concurrence of their vibration
cycles. The movements of vibrating strings with different lengths
are represented in terms of movements along line segments of differ-
ent lengths. Explaining the case of the octave, which is produced by
two strings in a ratio of 2:1, Galileo wrote:

49 Ibid., pp. 164–88.
50 For Pereira’s education, see I. M. Pina, ‘Some Data on Tomás Pereira’s (Xu Risheng
徐日昇) Biography and Manuscripts’, in Saraiva (ed.), Europe and China, pp. 98, 103;
J. P. Janeiro, ‘The Organist and Organ Builder Tomás Pereira: Some New Data on his
Activity’, in Wardega and Saldanha (eds.), In the Light and Shadow of an Emperor,
pp. 546–67, at pp. 547–9; L. M. Brockey, Journey to the East: The Jesuit Mission to China,
1579–1724 (Cambridge, MA, 2007), pp. 211–15.
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Let AB denote the length of a wave emitted by the lower string and CD that of a
higher string which is emitting the octave of AB; divide AB in the middle at E. If
the two strings begin their motions at A and C, it is clear that when the sharp
vibration has reached the end D, the other vibration will have travelled only as
far as E, which, not being a terminal point, will emit no pulse; but there is a blow
delivered at D. Accordingly when the one wave comes back from D to C, the other
passes on from E to B; hence the two pulses from B and C strike the drum of the
ear simultaneously.51

Pereira also compared the vibrations of two strings in similar manner,
but he added another layer of analogy to visualise the movement
along a line segment. Before presenting a moment-to-moment de-
scription of the motion of the vibrating string as Galileo did,
Pereira described two people walking at the same pace along a road
back and forth. One walks through the whole road and the other
walks half of it. When the former reaches the opposite end of the
road, the latter, returning from the middle of the road, also reaches
the end where he departed. Pereira used this analogy to facilitate the
understanding of readers new to the subject, such as the Kangxi
emperor and the authors of The True Doctrine of Music. To this
end, he also avoided using abstract terms, such as ‘commensurable in
number’ (commensurabili di numero), which Galileo used to describe
the concurrence of vibration cycles. While Galileo used the moment-
to-moment analysis to explain only the cases of the octave and the
fifth, Pereira applied it to every interval that he discussed in the trea-
tise, including major fourth, major third, and major second, so as to
demonstrate the increase in interval between the simultaneous
returns of the vibrating strings that produce the musical intervals.52

Another illustrative model used by Pereira that is characteristic of
Galileo is the pendulum, which is used to explain and visualise the
concurrence of the vibration cycles of strings. Although we can see
diagrams and passages similar to Galileo’s elucidation of the vibrating
motions of two strings in Hobbes’s Elements of Philosophy and Kircher’s
Musurgia universalis (Book IX), neither author mentions the
pendulum.53

Pereira suggested that the interval between the simultaneous
return of two vibrating strings from their terminal points can be
51 G. Galilei, Dialogues Concerning Two New Sciences, trans. H. Crew and A. de Salvio (New
York, 1933), pp. 104–5.

52 Lülü jieyao, pp. 47–55.
53 T. Hobbes, Elements of Philosophy: The First Section, Concerning Body (London, 1656),
pp. 371–2; Kircher, Musurgia universalis, ii, pp. 206–9. For Galileo’s influence on
Hobbes, see D. Garber, ‘Natural Philosophy in Seventeenth-Century Context’, in
A. P. Martinich and K. Hoekstra (eds.), The Oxford Handbook of Hobbes (New York and
Oxford, 2016), pp. 106–30, at pp. 107–14.
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checked by observing two pendulums with the same swinging periods
as those two strings:

If [one] wants to know the interval [at which the strings return] at the same time,
[he can] observe the swinging of the pendulum of the clock. For instance, when
the large pendulum swings one time, the small pendulum swings two times. When
[the small pendulum swings] the third time, they will swing back together. The
interval of [their returning] at the same time is very close.

欲知互相遇合間之遠近，看驗時儀遊墜之擺動。大遊墜一次，小遊墜兩次，第三
次同回來，互相遇合間甚近。54

In this passage, Pereira described the pendulum as a part of the pen-
dulum clock, a newly imported technological product familiar to
Kangxi and the court officials. Despite Pereira’s attempt to familiarise
them with the pendulum as a model to study the mechanical motion
of string, he did not explain the connection between the motions of
the pendulum and the string, but only implied that their motions are
comparable by setting up an analogy between them. Unlike Galileo,
Pereira did not discuss the numerical relation between the length of
the pendulum and the period of its swing, which is different from that
of the vibrating string.55

An important deviation of Pereira’s theory from Galileo’s is that
Pereira omitted Galileo’s physiological explanation of the perception
of dissonance. Galileo explained dissonance as a result of the
disorderly pulses striking the eardrum when two strings do not have
concurrent vibration cycles, which means that the more pulses are
created by one string alone between the simultaneous returns of
two strings, the more dissonant the sound is.56 For instance, the per-
fect fifth with a ratio of 3:2 has only three pulses created by a single
string; the major second, with a ratio of 9:8, has fifteen pulses created
by a single string, and hence is a dissonance. Without taking the
eardrum into account, Pereira explained dissonance only in terms
of the interval between the simultaneous return of two vibrating
strings from their terminal ends.

The intention behind such an omission was not a mere simplifica-
tion of Galileo’s theory; it reflects Pereira’s attempt to fine-tune the
mechanical explanation of consonance to better account for the prac-
tical use and ranking of consonant and dissonant intervals based on
subjective perception. In the following paragraphs, I shall first discuss
the defect of the coincidence theory of consonance, then give an

54 Lülü jieyao, p. 42.
55 Galilei, Dialogues Concerning Two New Sciences, pp. 100–1.
56 Ibid., p. 107.
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example of how Mersenne dealt with it, and finally explain how
Pereira’s omission of Galileo’s physiological theory helps to solve part
of the problem.

If we rank the degrees of consonance of musical intervals accord-
ing to the coincidence theory of consonance, we shall find that the
ranking does not conform to perception according to seventeenth-
century practice. The theory also does not explain why a perfect
fourth is a dissonance when it is formed with the bass. According to
Pereira’s theory, the major sixth should have the same degree of
consonance as the major third. For both musical intervals, the interval
between the simultaneous return of the longer and shorter strings from
their terminal points is the same, but the major third was generally
regarded as a more pleasant consonance than the major sixth.

In response to this incompatibility between physical theory
and perception, Mersenne created two rankings of the musical inter-
vals, one based on the intervals’ degrees of consonance as defined
by the coincidence theory of consonance and one based on their
pleasantness to the ear (see Table 1).57 Notwithstanding his differenti-
ation between mechanical consonance and perceptual consonance,
Mersenne did not give up on explaining the pleasantness of some
musical intervals that contradicts the coincidence theory of conso-
nance. He provided three reasons why the major third is a more
pleasant consonance than the major sixth. First, the difference
between the two terms of the ratio of a major third (5:4) is smaller than

Table 1 Mersenne’s two rankings of consonant intervals, one
according to the intervals’ pleasantness to the ear, the other

according to the coincidence theory of consonance

d’agreable à l’oreille
(agreeable to the ear)

grande union de leurs sons
(great union of their sounds)

Octave Octave (2:1)
Fifth Fifth (3:2)
Major third Fourth (4:3)
Minor third Major sixth (5:3)
Major sixth Major third (5:4)
Minor sixth Minor third (6:5)
Fourth Minor sixth (8:5)

57 M. Mersenne,Harmonie universelle, Livre premier des consonances, prop. 32, coroll. 2, 82,
translated in Cohen, Quantifying Music, p. 105.
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that of a major sixth (5:3), the former by a fourth [(5–4)/4=1/4] and
the latter by two thirds [(5–3)/3=2/3]. Second, the major third is
derived from the third bisection of the monochord (see Figure 1).
Third, the trumpet produces the major third immediately after the
perfect fourth.58

In his explanation as to why the major third is more consonant
than the major sixth, Pereira adopted a view similar to the first reason
proposed by Mersenne: ‘The length of the third scale degree, which is
four units, is close to the length of the first scale degree, which is five
units; the length of the sixth scale degree, which is three units, is
far from the length of the first scale degree, which is five units.’59

Yet Pereira also added an explanation that was not discussed by
Mersenne. He proposed that if two strings beat the air alternately
before their simultaneous arrival at the terminal points, the sound will
be more pleasant. Therefore, a major third sounds more pleasant
than a major sixth because its two vibrating strings strike the terminal
point alternately, whereas in the case of the major sixth, the three vi-
bration cycles of the longer string are distributed unevenly among the
five vibration cycles of the shorter string (see Figure 2).60 This theory
is in conflict with Galileo’s theory of dissonance, according to which
the major third is less consonant than the major sixth as it generates
one more vibration cycle than the major sixth, thus producing pulses
that strike the eardrum more frequently. However, this additional

Figure 1 The third bisection of the monochord in Mersenne’s Harmonie
universelle. Let AB be bisected at C (first bisection), CB at E (second bisection),
and CE at D (third bisection), then AD to AC equals to 5:4, which is the ratio of
the major third. The first bisection produces the octave (AB:AC = 2:1) and the

second bisection produces the perfect fifth (AE:AC = 3:2)

58 ‘quand de deux lignes proposées l’une surpasse l’autre d’un quart, que quand elle la
surpasse de deux tiers. Et puis la Tierce majeure est produite par la troisiesme bisection,
ce qui n’arriue pas à la Sexte majeure; de là vient que la Trompette fait cette Tierce
immediatement apres la Quarte; ce qui monstre qu’elle est la plus excellente de toutes
les simples Consonances apres la Quarte.’ Mersenne, Harmonie universelle, Livre premier
des consonances, prop. 32, 79.

59 三音之四分與首音之五分相近，第六音之三分與首音之五分相遠。Lülü jieyao, p. 53.
60 Ibid., p. 54.
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vibration cycle becomes a merit in Pereira’s theory; it allows alternate
vibration cycles between the longer string and the shorter string. It is
likely that Pereira did not adopt Galileo’s theory of dissonance as it
complicates his own theory of the pleasantness of the major third.

Pereira’s most innovative approach is his synthesis of the coinci-
dence theory of consonance and Thomas Hobbes’s theory on air move-
ment in pipes into a theory of consonance in pipes. According to
Thomas Hobbes, when the air enters a pipe, it can hit the inner wall
of the pipe with a small or large angle of incidence. If the angle is
small, then the sound will be unclear. If the angle is large enough,
the air will be reflected to the other side of the pipe wall, so ‘succes-
sive repercussions will be made from side to side’.61 This means that
the air will travel along a zigzag pathway through the pipe. Pereira
extended this theory to explain the phenomenon of consonance
and dissonance in pipes. He suggested that the number of times
the air hits the inner wall of a pipe is determined by the angle of
incidence of the air and the inner circumference of the pipe. If
the air enters a narrow pipe with a small angle of incidence, it will
hit the inner wall less frequently. If the air enters a wide pipe with a
large angle of incidence, it will hit the inner wall more frequently.
Pereira then proposed that the frequency of the air hitting the wall
of a pipe can be seen as the vibration frequency of a string when
explaining the cause of consonance and dissonance in pipes.
When the air in two pipes hits the inner walls of the pipes at the same
time frequently, the musical interval produced by the two pipes is a
consonance. When there are few or no occasions where the air in
two pipes hits the inner walls of the pipes at the same time, the mu-
sical interval produced by the two pipes is a dissonance.62

Having discussed Pereira’s writings, we have arrived at the follow-
ing question: how did the Chinese readers of Pereira’s treatises use his
theories?

Figure 2 A diagram illustrating Pereira’s explanation of why the major third is
more consonant than the major sixth

61 Hobbes, Elements of Philosophy: The First Section, Concerning Body, p. 366.
62 Lülü jieyao, pp. 64–7.
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LOCA L R EDUCT ION AND R ECON S T RUCT ION

Pereira’s writings were incorporated into The True Doctrine of Music
(Lülü zhengyi 律呂正義), a Chinese music treatise commissioned by
the Kangxi emperor. Printed in 1714, six years after Pereira’s death
in 1708, the treatise was written by a group of court officials, Li
Guangdi, Wei Tingzhen 魏廷珍 (1669–1756), Mei Juecheng 梅瑴成
(1681–1764) and Wang Lansheng 王蘭生 (1679–1737), led by
Kangxi’s third son Yinzhi 胤祉 (also known as Yunzhi 允祉, 1677–
1732). It consists of two main volumes (shangbian 上編 and xiabian
下編, literally ‘upper part’ and ‘lower part’, henceforth first volume
and second volume) and a supplementary volume (xubian 續編).
The main volumes discuss the standardisation of pitches, the tunings
of strings and pipes, the relationship between pitch standards and
scale notes, and the construction and measurements of different
musical instruments. The supplementary volume, which focuses on
the Western theory of practical music, is a shortened version of
Pereira’s Compilation of the Essentials of Music with additional content
contributed by the Italian Lazarist Teodorico Pedrini.63 In their
memorial to Kangxi, Pereira and Thomas mentioned that Pereira
had abbreviated his writings on practical music theory (see above,
p. 00). It is likely that he abridged his writings at the request of
Kangxi or the authors of The True Doctrine of Music.

In A Summary, Pereira stressed more than once that polyphonic
music, which has more than one melody playing simultaneously, is
more beautiful than monophonic music, which is as ‘boring’ (keyan
可厭) as eating the same food and seeing the same colour all the
time.64 This showed his attempt to promote polyphonic music in
China. To teach the Chinese readers how to compose polyphonic
music, Pereira devoted a section in A Compilation to the basic skills
of writing counterpoint, discussing voice-leading rules and the use
of dissonances.65

However, this section was completely omitted in the supplementary
volume of The True Doctrine of Music, which also abbreviated the sec-
tion on mollis and durus modes, though it retained in large part the
sections on European staff notation, solfège and the Guidonian hand.
According to an account by Sir George Staunton, a British diplomat
who came to China in 1790, staff notation was used by a select group

63 Tao, ‘Lülü zuanyao ji qi yu Lülü zhengyi xubian de guanxi’, pp. 48–53.
64 Lülü jieyao, pp. 41, 5.
65 Lülü zuanyao, pp. 347–8.
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of Chinese court musicians.66 It seems that what the Chinese found
most useful was staff notation instead of knowledge about contrapun-
tal writing.

The reason why the authors of The True Doctrine of Music omitted
Pereira’s passage on counterpoint may be that polyphonic music is
too different from Chinese music, which is mainly monophonic or
heterophonic. What the authors were seeking is similarity rather than
difference. In the preface to A Compilation, the authors explained
their aim of incorporating Pereira’s writings in the treatise. They give
a brief account of an earlier transmission of foreign musical knowl-
edge to China. During the reign of the Emperor Wu of Zhou
(r. 560–78), Suzipo 蘇袛婆, a musician from Kucha (Qiuci 龜茲),
introduced the seven scale degrees and five scales in her music to
Zheng Yi 鄭譯 (540–91), a reformer of court music in the Sui dynasty
(581–619). Zheng observed that there were similar scale degrees and
scales in Chinese music. Based on Suzipo’s musical system, he
expanded the five scales into seven scales and created eighty-four
mode-keys (gongdiao宮調; 7 modes× 12 keys= 84 mode-keys), which
the authors of the treatise regarded as fundamental to the principle of
changing from one mode-key to another (xuangong zhuandiao旋宮轉
調) in music after the Tang (618–905) and Song (960–1279) dynas-
ties. They lamented that the principle was lost since no one developed
and promoted Zheng’s theory. The authors stated that the ‘musical
modes and rhythms’ (shenglü jiezou 聲律節奏) discussed by Pereira
and Pedrini and the Chinese musical system’s pitches and modes
discussed in the classics are ‘two sides of the same coin’ (xiang biaoli
相表裏), so they introduced their theories as a reference for theorists
and practitioners.67

Similar to Zheng Yi, the authors The True Doctrine of Music did not
attempt to develop Chinese music by incorporating new elements,
such as counterpoint, from European music. They were instead trying
to seek inspiration from the common elements to reconstruct a lost
musical system. The difference between Chinese and Europeanmusic
was downplayed in the treatise by under-representing European
musical elements perceived as different from Chinese music. In A
Compilation, we can see from time to time annotations suggesting
the Chinese counterparts of European musical modes and scale
degrees. For instance, following a passage discussing the use of
accidentals to indicate shifts between cantus durus and cantus mollis,
66 Irving, ‘The Dissemination and Use of European Music Books in Early Modern Asia’,
p. 58.

67 Yunzhi et al., Kangxi neifu ben Lülü zhengyi, ii, pp. 625–7.
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an annotation suggests that it is similar to chu diao出調 (‘going out of
the mode’) in Chinese operas and ‘free arias’ (nanbei qu 南北曲).68

What was foregrounded was commonality.
According to Pereira and Thomas’s memorial, Pereira’s writings

on speculative music theory seem to have been well received.
However, the coincidence theory introduced by Pereira is based on
the simple ratios of musical intervals tuned in just intonation.
Although just intonation is also used by some Chinese musical instru-
ments, such as the qin (a Chinese seven-string zither), where harmon-
ics is an important technique, the orthodox tuning for ceremonial
music in the Chinese court is the ‘adding-and-subtracting-thirds’
method (sanfen sunyi fa 三分損益法), which is discussed in many
Chinese classics. Similar to Pythagorean tuning, it employs the cycle
of fifths to generate eleven pitches from a reference pitch. Except for
the fifth and the octave, all the musical intervals in the ‘adding-and-
subtracting-thirds’ tuning system are not in simple ratios. Therefore,
the degree of consonance and dissonance of musical intervals tuned
in the ‘adding-and-subtracting-thirds’ method, except the octave and
the fifth, cannot be explained in terms of the coincidence theory of
consonance. Furthermore, the texture of traditional Chinese music is
mostly monophonic or heterophonic. The idea of having a harmoni-
ous musical sound is also an important aspect of Chinese musical
aesthetics, but there was no theory that ranked other musical intervals
according to their degree of consonance. Then what was Pereira’s the-
ory used for?

In 1713, Yinzhi, the chief editor of The True Doctrine of Music, sub-
mitted a chapter of the treatise to Kangxi with a memorial, where he,
seeking Kangxi’s advice, reported that the authors had used the illus-
trations and examples in Pereira’s A Summary to explain the acoustic
difference between strings and pipes when they are cut into half.69

This chapter corresponds to the chapter ‘Ming guanxian quanban
yingsheng butong’ 明管絃全半應聲不同 (‘Understanding why the
ratio 2:1 is different in strings and pipes in terms of consonance’)
in the first volume of the extant editions of the treatise.70

The tuning theory of pipes had long been a conundrum in Chinese
music history, because the acoustic length of a pipe is longer than its
actual length. In the case of strings, the octave is produced by two

68 Ibid., p. 632; see also pp. 684, 686, 689, 692.
69 Zhongguo diyi lishi dang’anguan [The First Historical Archives of China], ed. Kangxi
chao Manwen zhupi zouzhe quanyi 康熙朝滿文朱批奏摺全譯 [Complete Translation of
Manchu Memorials to the Kanxi Emperor] (Beijing, 1996), p. 914.

70 Yunzhi et al., Kangxi neifu ben Lülü zhengyi, i, pp. 151–6.
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strings whose lengths are in the ratio 2:1. However, when the lengths
of two pipes are in the ratio 2:1, an interval larger than an octave is
produced. Jing Fang 京房, a scholar who lived during 77–37 BCE, sug-
gested that pipes cannot be used in tuning, so one must use a mono-
chord to standardise the lengths for tuning.71 Music theorists such as
Xun Xu荀勗 (c. 221–89) and Zhu Zaiyu朱載堉(1536–1611) had pro-
posed different tuning methods to solve the problem.72 At the other
end of the world, Mersenne was also puzzled by this phenomenon and
discussed this in his Harmonie universelle.73

The authors of The True Doctrine of Music found that two pipes
whose lengths are in the ratio 2:1 produce a ninth instead of an
octave, and they noticed that the octave is instead produced by two
pipes whose lengths are in a ratio of 9:4. Since the octave is a perfect
consonance and the ninth is a dissonance, they applied Pereira’s
coincidence theory of consonance for pipes to explain why two pipes
with lengths in the ratio 2:1 produce a dissonance while those in the
ratio 9:4 produce a consonance.

However, there are some problems with Pereira’s theory that
would create difficulties in their application. First, his theory suggests
that consonance and dissonance in pipes are only caused by the width
but not by the length of the pipe: ‘the pitch heights of the eight scale
degrees are determined by the lengths of their respective pipes,
whereas consonant and dissonant intervals are caused by the widths
of the pipes’.74 This means that he associated frequency ratios with
the phenomenon of consonance but dissociated them from musical
intervals, but they are interrelated. According to his theory, pipes with
the same width but different lengths will always produce consonances,
which is impossible. Pereira even drew a diagram contradicting his
theory that a pipe’s width determines the angle of incidence of the
air blown in; the diagram, using dotted zigzag lines to represent
the pathways along which the air travels, shows a wide pipe and a
narrow pipe with air blown in at the same angle of incidence.75

This misleading diagram was later reproduced in The True Doctrine

71 Y. Fan and B. Sima, Hou Han shu 後漢書 [Book of the Eastern Han], vol. 11 (Beijing,
1965), p. 3001.

72 H. L. Goodman and Y. E. Lien, ‘A Third Century AD Chinese System of Di-Flute
Temperament: Matching Ancient Pitch-Standards and Confronting Modal Practice’,
Galpin Society Journal, 62 (2009), pp. 3–24; N. Dai, Zhongguo shengxue shi 中國聲學史
[A History of Acoustics in China] (Shijiazhuang Shi, 1994), pp. 347–64.

73 M. Mersenne, Harmonie Universelle: The Books on Instruments, trans. R. E. Chapman
(The Hague, 1957), p. 417.

74 因管八音之為高低在於管之長短，為互相合不相合又在於管粗細之故。Lülü jieyao, p. 68.
75 Ibid., p. 66.
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of Music (see Figure 3, top), showing its influence on the treatise’s
authors.

Second, he did not indicate how one can calculate the angle of in-
cidence of the air hitting the inner wall of the pipe. In the same way
that he introduced the pendulum model, there was no mathematical
demonstration as to how the frequency of the air hitting the inner wall
of the pipe can be calculated from the width of the pipe. Nor did he
demonstrate how his theory can be applied to explain the degree of
consonance of different musical intervals as he did in the case of
strings.

Third, by treating the movement of air in pipes and the motion of
strings as commensurable, Pereira also did not deal with the acoustic
lengths of pipes, which is the key to solving the problem faced by the
authors of The True Doctrine of Music. Since Pereira had already died by
the time The True Doctrine of Music was being drafted, he could no lon-
ger clarify the meanings of his writings for the authors, nor could the
authors receive advice from him as to the possible ways of applying his
theory.

In order to make sense of Pereira’s theory, the authors of The True
Doctrine of Music reinterpreted it to fit their own model. They used
pipes of the same width and determined that the air hits the inner
wall of the pipe of huangzhong (the counterpart of C) nine times,
as it is 9 cun.76 Yet they did not draw other diagrams that represent
the pipes which are 4.5 cun and 4 cun. Nor did they determine the
angles of incidence at which the air hits the inner walls of these
pipes and compare them with the case of the pipe of huangzhong (C).

Figure 3. An illustration from The True Doctrine of Music (Lülü zhengyi 律呂正義)
explaining consonances in pipes. The dotted lines represent the pathways along

which the blown-in air travels. Top: A diagram borrowed from Pereira’s
A Summary, showing a small pipe drawn within a large pipe that doubles its length
and diameter. Bottom: A diagram explaining why the ratio 9:4 produces perfect

consonance in pipes. © Harvard-Yenching Library

76 Cun is a unit of length.
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Their reproduction of Pereira’s diagram (see Figure 3 above, top),
which shows a wide pipe and a narrow pipe with air blown in at the same
angle of incidence, reflects that they were misled by it to assume that the
angle of incidence at which the air is blown into the pipe is the same for
all lengths and widths.

The authors explained that in the pipe of huangzhong (C), the air
does not hit the inner wall of the pipe at the position of the half
huangzhong (the C at an octave), which is at 4.5 cun from the mouth
of the 9-cun pipe (Figure 3, bottom). Therefore, pipes with lengths in
the ratio 2:1 will produce a dissonance (bu ying 不應, ‘not agreeing’).
In contrast, the air hits the inner wall of the pipe at the position of half
taicu (the D at an octave), which is at 4 cun from the mouth the 9-cun
pipe. Therefore, pipes with lengths in a ratio of 9:4 will produce a
consonance (xiang ying 相應, ‘agreeing with each other’).77 We can
see that they associated pitch names with the standardised lengths
in tuning rather than with their perceived absolute pitches. Their
theory is as untenable as Pereira’s, since the number of times the
air hits the inner wall of the pipe is arbitrarily determined in order
to fit their theory.

Pereira’s writings on speculative music theory were not only recon-
structed, but also heavily reduced. The adoption of A Summary by the
Chinese was even more selective than their adoption of A Compilation.
The detailed descriptions of the vibrating motions of strings with dif-
ferent length ratios, which span more than twenty folios, were con-
densed into a few sentences. Pereira’s analogy of two persons
walking along a line for two vibrating strings as well as his reference
to the pendulum were omitted. Since the authors’ goal was to explain
the acoustic incommensurability between strings and pipes, they only
discussed the case of perfect consonance, i.e. the octave (1:2).78 Such
truncation of Pereira’s writings made the coincidence theory of con-
sonance harder to understand.

77 Yunzhi et al., Kangxi neifu ben Lülü zhengyi, i, pp. 151–6; Lülü jieyao, pp. 42–55.
78 ‘Strings have solid bodies. They produce sound by being struck. Long strings vibrate
slowly; short strings vibrate quickly. A full-length string vibrates slowly because it is long;
a half-length string vibrates quickly because it is short. Let a full-length string be 36 fen
and a half-length string be 18 fen. During the period when the full-length string vibrates
one time, the half-length string definitely vibrates two times; when the full-length string
vibrates one and a half time, the half-length string definitely vibrates three times. Since
their vibration periods meet at the same time, they resonate with each other and pro-
duce the same sound.’ 絃之實體，實賴人力鼓動而生聲。絃之長者，其音緩 ；絃之短
者，其音急。全絃長故得音緩，半絃短故得音急。長短緩急之間，全半相應之理生
焉。今以全絃為三十六分，則半絃為一十八分。其全絃鼓動一次之分，則半絃必鼓動
二次。全絃鼓動一次半，則半絃必鼓動三次。兩絃鼓動之分，恰相值於一候，是以相
應而同聲也。Yunzhi et al., Kangxi neifu ben Lülü zhengyi, i, pp. 149–50.
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Furthermore, except for the coincidence theory of consonance,
the authors of The True Doctrine of Music did not discuss any of his other
theories: the production of sound in different musical instruments
and its transmission,79 the tuning of the pipe organ with just intona-
tion and with pipes of varied widths,80 the solution of the Pythagorean
comma by reducing the interval size of the perfect fifth (‘Lun tui wu
yin’ 論退五音),81 and the resolution of dissonances.82 By picking out
only the theories that they deemed useful, the authors of The True
Doctrine of Music hindered the dissemination of other theories discussed
by Pereira. As the rules of counterpoint introduced inA Compilation and
the message promoting polyphonic music in A Summary had never
been circulated outside the court, the chance of their reaching a reader
who might be interested in learning counterpoint was significantly
reduced.

LO S T I N C I R CU LA T I ON

All extant copies of A Compilation and A Summary were kept at the
National Palace Museum and the National Library of China in
Beijing, suggesting that the two treatises had limited circulation within
the court.83 This means that Pereira’s theories could only be made
known to a wider audience through the circulation of The True
Doctrine of Music, but this was also not readily available. In addition
to the fact that his writings were largely omitted or reconstructed
in the treatise, the circulation of The True Doctrine of Music was not
much wider than that of Pereira’s treatises. Some copies of the treatise
had been consigned to the library shelves of book collectors. Though
it is difficult to establish a citation index, few later writings refer to the
treatise. Even when the authors made reference to material probably
derived from the treatise, they seldom discussed Pereira’s theories.

The Catalogue of Chinese Ancient Rare Books (Zhongguo guji shanben
shumu 中國古籍善本書目) lists four editions: (1) Kanxi reign bronze
movable-type edition in four juan; (2) Kangxi reign bronze movable-
type edition in five juan; (3) Yongzheng reign (1723–35) bronze

79 Lülü jieyao, pp. 40–1, 62–3.
80 Ibid., pp. 67–80.
81 Ibid., p. 61.
82 Ibid., p. 39.
83 The National Library of China only holds copies of A Compilation but not A Summary. One
of the two manuscripts of A Compilation in the Library was presented as a gift to an anon-
ymous writer by Yinzhi, the chief editor of The True Doctrine of Music and the third prince
of the Kangxi emperor. Lülu zuanyao律呂纂要 [A Summary of the Essentials of Music], vol. 4
(1644–1911), National Library of China, 15251, fol. 119r.
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movable-type edition in five juan; (4) Yongzheng reign woodblock
print edition in five juan.84 The supplementary volume that incorporates
Pereira’s writings is not included in the first edition. The first three
editions were all printed with bronze movable types. According to
the Catalogue, in addition to the National Palace Museum Library in
Beijing, there are only two other libraries in China that hold copies
of the bronze movable-type editions.

The limited circulation of the movable-type editions lies in the
technological complexities of printing Chinese characters. In the
West, movable-type printing had dominated the book industry since
the late fifteenth century as it allowed the rapid printing of multiple
copies of a single text, but woodblock printing remained the domi-
nant form of printing in China for it was more economical, since
the demand on literacy is lower for block carvers than for typesetters.85

While movable-type printing had enhanced book circulation in the
West, it was not necessarily the case in China.

Printing with movable types imposes a greater limitation on circu-
lation than using woodblocks for it is less favourable for reprinting.
Unless the publisher is already certain about the popularity of a book,
making a large number of copies in the first print run would risk
leaving substantial quantities of obsolete inventory. But resetting
each page of the whole text for a new print run is laborious and
expensive.86 Fixing the formes of all pages to avoid resetting is simi-
larly costly, especially if it is a lengthy text. The production of movable
types is expensive owing to the huge number of Chinese characters
(four thousand common characters), and a great number of types will
be required if one fixes the setting for every page of a book. More than
120,000 types (700 pages × 180 characters) would be needed to
reprint The True Doctrine of Music without resetting the types. In
1720, six years after the treatise was printed, Kangxi commissioned

84 Zhongguo guji shanben shumu: jing bu, fol. 53r. One more official edition printed during
the Qing dynasty is the one in the Complete Collection of Four Treasures (Siku quanshu 四庫
全書), a collection of books commissioned in 1772 by the Qianlong emperor, who
ordered seven manuscript copies of the collection. Often translated as ‘scroll’, ‘fascicle’
or ‘chapter’, a juan 卷 is one of the parts that a piece of classical Chinese writing is
divided into. In antiquity, vertical bamboo slips were tied together as writing material
and were rolled up for storage. A piece of writing often consists of more than one juan
(scroll) of bamboo slips. The term was later applied to the codex form of books.
Although it often has the same length as a chapter, it can also contain more than one
chapter.

85 C. J. Brokaw, ‘On the History of the Book in China’, in C. J. Brokaw and K.-w. Chow
(eds.), Printing and Book Culture in Late Imperial China (Berkeley, 2005), pp. 3–54, at p. 9.

86 Ibid., pp. 3–54.
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the voluminous Compendium of Books Past and Present (Gujin tushu
jicheng 古今圖書集成), which was printed with bronze movable types.
The printing of the ten-thousand-juan compendium resulted in the
production of a huge number of types. According to an accounting
record in 1733, there were 1,015,433 bronze movable types stored
in the Hall of Martial Valor (Wuying dian 武英殿), a centre for com-
piling and printing books in the palace.87 But even with such a huge
number of types one could only print around five thousand different
pages of texts if they were not reset.

It is more plausible to assume that the types used for printing The
True Doctrine of Music were disassembled so that they could be reused
for printing the Compendium and other books, such as The Essential
Principles of Mathematics (Shuli jingyun數理精蘊). The transient nature
of movable-type setting had concerned the officials involved in the
compilation of the Compendium of Music and Calendrical Astronomy, a
set of books that contains The True Doctrine of Music, The Essential
Principles of Mathematics and the Compendium of Calendrical Astronomy
(Lixiang Kaocheng 曆象考成), all commissioned by the Kangxi
emperor. In 1725, Yunlu允祿 and He Guozong何國宗 (d. 1767) sub-
mitted a memorial to the Yongzheng emperor, suggesting that wood-
blocks should be carved to print new copies of The True Doctrine of
Music and Essential Principles of Mathematics since the movable types
‘could not achieve eternity’ (bu neng chui zhu yongjiu不能垂諸永久).88

The woodblock print edition was more widely circulated than the
movable-type edition, as can be inferred from the relatively large
number of extant copies. The Catalogue of Chinese Ancient Rare Books
records six libraries in China that hold the woodblock print edition.
Other than the libraries in China, copies having the same book layout
can also be found in many libraries in other places, such as the
National Taiwan University Library, the Tokyo University Library,
the Princeton University Library, and the SOAS Library, University
of London. It is likely that some of the copies are reprints or
re-engraved editions from the Qianlong era (1735–96). The reprint-
ing had led to the increasing deterioration of the printing blocks,
leaving traces on extant copies.89 Also, the woodblock print edition

87 X. Xiang, ‘Qinggong Kang-Yong shiqi tonghuozi yinshu shulun 清宮康雍時期銅活字印
書述論 [A Study on Imperial Bronze Type during Kangxi and Yongzheng’s Reigns]’,
Lishi dang’an 歷史檔案 [Historical Archives], no. 3 (2015), pp. 86–91, at pp. 87–9.

88 Quoted ibid., p. 89.
89 The different context of circulation and the increasing deterioration of reused printing
blocks have left material traces in later printings. Judging from the book layout, font and
the locations of missing details, copies from the Harvard-Yenching, the Princeton
University Library, the University of California at Berkeley Library and the National
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produced during Yongzheng’s reign was not circulated outside the
court until Qianlong’s reign.

In 1736, Mei Juecheng, one of the authors of The True Doctrine of
Music, wrote a memorial to Qianlong addressing the limited circula-
tion of the Compendium of the Origin of Music and Calendrical Astronomy:
‘The printing blocks are now stored at the Ministry of Rites. There are
no re-engraved editions outside [the court], so [the compendium] is
not able to circulate.’90 Mei made several suggestions about how the
compendium should be distributed. First, the Ministry of Rites should
recruit commercial publishers to print copies from the printing blocks
stored at the Ministry, so that they could be sold outside the court.
Clerks (shuli書吏) working at the Ministry should be prohibited from
extorting the publishers. Second, the Ministry of Rites should send
copies to the government schools of Zhili and other provinces
(shengzhi shuyuan省直書院), so that students could study the compen-
dium.91 Third, since it was a long journey from other provinces to the
capital, rather than asking publishers from these provinces to travel,
Mei proposed that the Ministry of Rites should print several hundred
copies and distribute a number of copies to publishers in each prov-
ince according to its size, so as to allow voluntary re-engraving.92

Taiwan University Library were likely to be printed from the same set of woodblocks, but
they were printed in different print runs. All three copies have different book covers. The
Harvard-Yenching copy’s book covers are in yellow, the imperial colour. Moreover, it is of
better quality than the other two copies in terms of page alignment and evenness of ink
density. The colour of its book cover and its better quality suggest that it is an earlier print
for circulation within the court. The Princeton University copy, in contrast, has more
instances of missing lines, faded ink, and occasional marks of a cracking woodblock, sug-
gesting that it was printed later than the other two copies. The printing block was gradu-
ally damaged as the number of printings increased. Compare Yunlu et al., Yuzhi lüli
yuanyuan: sizhong 御製律曆淵源: 四種 [The Imperial Compendium of Music and
Calendrical Astronomy], vols. 40–4 (Beijing, 1724–56), Harvard-Yenching Library,
accessed 8 July 2018, http://nrs.harvard.edu/urn-3:FHCL:27272446; Yunzhi et al.,
Yuzhi lülü zhengyi 御製律呂正義 [The Imperial Correct Principles of Music] (Beijing,
1723–35), Department of Rare Books and Special Collections, Princeton University
Library; and Yunlu et al., Yuzhi lülü zhengyi 御製律呂正義 [The Imperial Correct
Priniples of Music] (Beijing, 1713–22), Berkeley Library, University of California. The
Berkeley copy is catalogued as a Kangxi reign movable-type edition, but it is more likely
to be the Yongzheng reign woodblock print edition. On the differentiation of first print,
reprint and re-engraved edition, see L. Guo, Zhongguo guji yuanke fanke yu chuyin houyin
yanjiu中國古籍原刻翻刻與初印後印研究 [A Study on the First Edition and Re-engraved
Editions, the First Print and Reprints of Chinese Ancient Books] (Shanghai, 2015).

90 現今書板存貯禮部，外間並無翻刻之板，是以未能流通。Yunlu et al., ‘Zouyi 奏議
[Memorials]’, in Yuzhi lixiang kaocheng houbian 御製曆象考成後編 [Sequel to the
Imperial Compendium of Calendrical Astronomy] (Beijing, 1742), fol. 2v.

91 Zhuli is the province directly administered by the central government. The other prov-
inces are Shandong, Shanxi, Henan, Jiangsu, Anhui, Jiangxi, Fujian, Zhejiang, Hubei,
Hunan, Shaanxi, Gansu, Sichuan, Guangdong, Guangxi, Yunnan and Guizhou.

92 Yunlu et al., ‘Zouyi 奏議 [Memorials]’, fol. 2v.

105

A Localised Boundary Object

of use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0261127920000078
Downloaded from https://www.cambridge.org/core. National Central Library, on 10 Nov 2020 at 09:09:50, subject to the Cambridge Core terms

http://nrs.harvard.edu/urn-3:FHCL:27272446
https://www.cambridge.org/core/terms
https://doi.org/10.1017/S0261127920000078
https://www.cambridge.org/core


Clearly a plan for circulating the compendium outside the court had
not been devised until this point. Only a few copies of the movable-
type editions were printed. The circulation of the woodblock print
edition had also been limited. For more than twenty years, the printed
copies of The True Doctrine of Music had been confined to the court.

Even after Qianlong approved Mei’s suggestions, circulation was
still limited in some places. In 1739, the governor of Gansu
Province Yuan Zhancheng 元展成 (d. 1744) reported in a memorial
that they had not yet received any copy of the compendium and would
like to request a copy for publishing.93 Yuan’s memorial suggests that
even three years after Qianlong had ordered the distribution of the
Compendium of the Origin of Music and Calendrical Astronomy, not every
province actually received copies of the compendium, as suggested by
Mei. Furthermore, even though commercial publishers were encour-
aged to re-engrave the compendium for sale, few would probably be
willing to do so, for the cost was too high. This was true for the other
books commissioned by Kangxi.94 Earlier in 1738, Qianlong ordered
the provincial governors to administer the renovation of the printing
blocks kept in the provincial treasuries to facilitate printing as there
were few students and publishers who had printed the books.95

Notwithstanding these limitations, circulation of The True Doctrine of
Music did increase during Qianlong’s reign, when writings about the
treatise began to emerge. Nevertheless, their engagement with the
treatise was usually selective. To see how Pereira’s theories in The
True Doctrine of Music were received by its readers, I shall analyse three
music treatises written in the mid-eighteenth century, namely Wang
Tan’s 王坦 (c. 1700) Principles of the Qin (Qin zhi 琴旨, 1744), Cao
Tingdong’s 曹庭棟 (1700–85) Qin Studies (Qin xue 琴學, 1750), and
He Mengyao’s 何夢瑤 (1693–1764) Annotations (Genghe lu 賡和錄,
c. 1751). While the three treatises have different levels of engagement
with The True Doctrine of Music, none of them deals with the supple-
mentary volume of The True Doctrine of Music, where Pereira’s practical
theories are discussed. The ways in which the three authors engaged
with the earlier treatise reflect their different purposes of writing.

93 Qing neifu keshu dangan shiliao huibian清內府刻書檔案史料彙編, ed. L. Weng [Collection
of Archival Sources on Book Printing in the Qing Imperial Household] (Yangzhou,
2007), p. 108.

94 Y. Zhang, ‘Qingdai zhongyang guanzuan tushu fahang qianshi清代中央官纂圖書發行淺
析 [A Brief Analysis of the Distribution of Central Governement Publications in the Qing
Dynasty]’, Palace Museum Journal 故宫博物院院刊, no. 4 (1993), pp. 88–92, at p. 91.

95 L. Weng, Qingdai neifu keshu yanjiu 清代內府刻書研究 [A Study on Book Printing in the
Qing Imperial Household] (Beijing, 2013), pp. 338–9.
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A common concern in Cao Tingdong’s and Wang Tan’s treatises is
the tuning of the qin. Both Cao Tingdong and Wang Tan were qin
players. Wang was a famous qin player in Tongzhou 通州, Jiangsu
Province and was acclaimed as a ‘national champion’ (guoshou
國手).96 Cao was less famous in qin playing. He was born to a literati
clan in Jiaxian嘉善, Zhejiang Province. He obtained a degree by pur-
chase (lingongsheng 廩貢生), but failed the provincial examination
(xiangshi 鄉試), a higher-level civil service examination. In mid-life,
he began to write on different subjects.97 As qin players who were
well-versed in the orthodox tuning of pitch-pipes as recorded in many
classical Chinese texts, Wang and Cao shared the same concern with
the authors of The True Doctrine of Music: the acoustical incommensu-
rability between strings and pipes; they argued that pitches of the
pitch-pipes and the qin would not correspond if they were tuned with
the same set of ratios. Following The True Doctrine of Music, the two
authors suggest that in the case of pipes, huangzhong (counterpart
of C) is consonant with half taicu instead of with half huangzhong,
whereas the pitch of a string is consonant with the pitch of another
string whose length is half that of the former string.98

However, Wang and Cao did not use Pereira’s coincidence theory
of consonance, as reinterpreted in the earlier treatise, to explain this
phenomenon; Pereira’s theory is absent in their writings. Wang
proposed that pipes and strings are different – in that strings are solid
(shi實) and pipes are hollow (xu虛) – without elaborating on how the
forms of these two instruments are mechanically related to their dif-
ferent acoustic properties.99 Cao also explained the difference in
terms of shi and xu, but in different senses: ‘actual’ and ‘false’.
Rather than applying the terms to the shapes of the instruments,
which Wang referred to as ti 體 (substance), Cao used the terms to
depict the relationship between the lengths of the instruments and
the pitches they produce, which he conceptualised as yong 用 (func-
tion). Cao argued that because ‘the sound of a string is produced by
striking the string per se’ (xian yi chu qi benti er shengsheng 絃以觸其本
體而生聲), a string generates pitches according to its actual length
(qi yong shi 其用實, literally ‘its function is actual’).

96 Yaodou Lü 呂耀斗, (Guangxu) Dantu xianzhi (光緒)丹徒縣志 [(Guangxu) Gazetteer of
Dantu County], juan 37 (China, s.n., 1879), fol. 8r.

97 Furen Gu 顧福仁, (Guangxu) Chongxiu Jiaxian xianzhi (光緒)重修嘉善縣志 [(Guangxu)
Gazetteer of Jiaxian County], juan 24 (China: s.n., 1879), fol. 33r–v.

98 T. Cao, Qin xue 琴學 [Qin Studies], Xuxiu Siku quanshu 續修四庫全書 1095 (Shanghai,
1995), pp. 373–444, at p. 10; T. Wang, Qin zhi 琴旨 [Qin Studies], Jingyin wenyuange
Siku quanshu, 220 (Taipei, 1984), pp. 687–785, at p. 695.

99 Wang, Qin zhi, p. 695.
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As for the sound production of pipes, Cao explained themechanism
in terms of the air column inside, but instead of adopting Hobbes’s and
Pereira’s theory about air movement in pipes – the air repeatedly
rebounds from the pipe wall and travels along a zigzag pathway – he
only stated that the air is ‘expelled out of the open end of the pipe’
(biji er chu guandi 逼激而出管底). Cao suggested that the expelled
air travels a certain distance before the pipe could produce a sound,
just like when a musket is fired, smoke is seen coming out of the muzzle
before a sound is heard; therefore, a pipe does not generate pitches
according to its actual length (qi yong xu 其用虛, literally ‘its function
is false’).100 Cao’s theory is close to the modern explanation that the
acoustic length of a pipe is longer than its actual length because air
vibration inside the pipe extends beyond the end of the pipe.

There are several possible reasons why Wang and Cao did not refer
to Pereira’s theory. They might not have read the entire The True
Doctrine of Music, or have only read excerpts of the treatise from sec-
ondary sources. It is also possible that they had read the discussion on
Pereira’s theory, but since they thought that their own theories could
better explain the incommensurability between strings and pipes in
pitch generation, they chose not to mention Pereira’s theory in their
writings as they did not want to directly refute a theory discussed in a
treatise commissioned by a late emperor.

While Wang and Cao did not extensively discuss the theories in The
True Doctrine of Music, He Mengyao’s Annotations shows a relatively
comprehensive engagement with the earlier treatise. It contains anno-
tated versions of The True Doctrine of Music and two other music treatises:
Cai Yuanding’s 蔡元定 (1135–1198) New Treatise on Music (律呂新書
Lülü xinshu) and part of Cao Tingdong’s Qin Studies. In his annotations
to The True Doctrine of Music, He Mengyao not only elaborated on the
text to clarify it, but also attempted to fill the gaps in the theories.101

Unlike Cao and Wang, who wrote specialised treatises about the
qin, He aimed to offer a more general education in music theory by
reviewing pre-existing treatises in the form of annotations.

He Mengyao wrote Annotations as an educator. After retiring from
the civil service and returning to Guangdong in 1750, he served
as a school principal in three academies successively.102 He wrote

100 Cao, Qin xue, p. 410.
101 Mengyao He, Genghe lu 賡和錄 [Annotations], Lingnan yishu 嶺南遺書 [Heritage Books

in Lingnan] (Hainan, 1831).
102 M. You, ‘He Mengyao shengping kaozheng yanjiu 何夢瑤生平考證研究 [A Study of

He Mengyao’s Biography]’, Xinjiang jiaoyu xueyuan xuebao 新疆教育學院學報 34,
no. 1 (2018), pp. 56–62.
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Annotations as a textbook in music theory for his students and printed
it with his own income.103

He Mengyao’s comprehensive reading of The True Doctrine of Music
enabled him to critically engage with the reinterpreted version of
Pereira’s coincidence theory of consonance for pipes. In The True
Doctrine of Music, the authors stated that when one blows into the pipe
of huangzhong (the counterpart of C), which is 9 cun, the air – repeat-
edly rebounding along a zigzag pathway – hits the inner wall of the
pipe at the position of half taicu (the counterpart of D), which is at
4 cun from the mouth of the pipe; as a result, if two pipes have the
same width and their lengths are in a ratio of 9:4, they will produce
a consonant interval.104 He Mengyao spotted a problem in the theory:
since the rebounding air was supposed to hit the wall of the 9-cun pipe
nine times, it would also hit the wall at 5 cun from the mouth of the
pipe, but the pitches produced by a 5-cun pipe 9-cun pipe do not form
a consonant interval.105

He did not refute the theory because of this problem. Rather, he
tried to explain the problem by making an analogy between the un-
even momentum of the air along the pipe and the uneven arms of the
steelyard balance. If the load (ben本, ‘head’) and the counterbalance
(mo 末, ‘end’) have the same weight, then the balance beam can be
suspended from a pivot at the midpoint of the beam. If the load is
heavier than the counterbalance, then the balance beam has to be
suspended from a pivot close to the load (zai zhongyao zhi qian 在中
腰之前, ‘in front of the middle waist’), so that the beam is balanced.
He Mengyao compared a steelyard balance with even arms to the
string, and a steelyard balance with uneven arms to the pipe. He sug-
gested that strings are stretched by force, and the force at the two ends
of a string is even (wu benmo qiangruo zhi fen 無本末強弱之分, ‘no dif-
ference in strength and weakness, head and end’). In contrast, pipes
are struck by air, and since the air will lose momentum along the pipe,
the air near the mouth of the pipe has a greater momentum than that
near the end of the pipe (ben sheng er mo shuai本盛而末衰, ‘the head is
strong and the end is weak’).106

Similar to a steelyard balance with a heavy load and a light coun-
terbalance, which is balanced at a pivot close to the load (ben), the
uneven air column inside the pipe is ‘balanced’ at 4 cun from the
mouth, which is closer to the mouth of the pipe than 5 cun; therefore,

103 He, Genghe lu, fols. 1r, 2v.
104 Yunzhi et al., Kangxi neifu ben Lülü zhengyi, i, pp. 151–6.
105 He, Genghe lu, fols. 10v–11r.
106 Ibid., fol. 11r.
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a 4-cun pipe instead of a 5-cun pipe will produce a pitch consonant
with that of a 9-cun pipe. By comparing the load of the steelyard
balance to the mouth of the pipe (both are referred to as ‘ben’),
the counterbalance to the end of the pipe (both are referred to as
‘mo’), and the position of the balance’s pivot to the position of the
‘pivot’ of air column inside the pipe, He attempted to solve the prob-
lem that he discerned in the coincidence theory of consonance for
pipes discussed in The True Doctrine of Music.107

However, He Mengyao’s explanation did not really solve the prob-
lem. The air travelling through the pipe will hit the inner wall nine
times, at 1 cun, 2 cun, 3 cun, : : : , 9 cun from the mouth. The positions
at 1 cun, 2 cun and 3 cun are also close to the mouth of the pipe.
Without knowing the air’s rate of change in momentum along the
pipe, it is impossible to determine at which position is the air column
‘balanced’. He’s critical instinct was right; the theory is problematic.
But he was too eager to render it right.

Notwithstanding He’s intelligence, there is a part in The True
Doctrine of Music that he was not able understand. In his annotation
to the passage that explains the perfect consonance of the octave
in terms of the coinciding cycles of vibrating strings, He wrote ‘un-
clear’ (weixiang 未詳). Yet he did not give up on making sense of
the passage. He imagined that there are two persons playing two
zithers, qin A and qin B respectively. One strikes the open third string
of qin A and waits until the note dies away completely, then immedi-
ately strikes the same string while pressing it in the middle, and waits
again for the note to die away. The other player strikes the third string
of qin B while pressing it in the middle, waits until the note dies away
completely, then repeats the action twice. He then wrote that the
string of qin A has ‘vibrated one and a half times’ (gudong yi ci ban
鼓動一次半), and the string of qin B three times, finally concluding
that ‘the notes of the two qin start and end at the same time’ (liang
qinsheng zhi qizhi shihou fu tong fu 兩琴聲之起止時候符同乎).108

This thought experiment clearly reflects He’s lack of understand-
ing of the concept of vibration frequency, which has nothing to do
with note duration. Without knowing what is meant by ‘vibrating
one time’ or one cycle of vibration, He did not know how to count
string vibrations in his imagination; thus he totally misinterpreted
the coincidence theory of consonance. Yet this misunderstanding
could not be attributed to He’s intellectual capacity. The authors

107 Ibid.
108 Ibid., fol. 10r. For the original text in The True Doctrine of Music, see n. 78.
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of The Doctrine of True Music only provided a very brief discussion of the
theory. The moment-to-moment descriptions of vibrating strings in
Pereira’s A Summary were completely omitted, not to mention the
analogies and diagrams he used to aid understanding. If there is any-
thing to blame for He’s misunderstanding of the coincidence theory
of consonance, it is that he did not have the privilege of reading the
original text written by Pereira.

From the three cases discussed above, we can see that The True
Doctrine of Music had – assuming that Wang, Cao, and He obtained
their copies in their home provinces: Jiangsu, Zhejiang and
Guangdong – circulated in different provinces. Yet the circulation
of The True Doctrine of Music does not equal the circulation of
Pereira’s theory, which is absent in Cao’s and Wang’s discussion on
the theory of The True Doctrine of Music. He Mengyao’s treatise might
have the potential to serve as a tertiary source of Pereira’s theory. But
given that he wrote the text for teaching his own students and that he
funded the printing of his own book, the circulation of Annotations was
undoubtedly limited.

CONCLU S I ON

In studying the transmission of Western knowledge to China, sinolo-
gists tend to explain communication failure by attributing the problem
either to the Western transmitters or to the Chinese receivers in terms
of linguistic barrier or intellectual failing. However, discrepancies in
understanding the coincidence theory of consonance between
Pereira and the authors of The True Doctrine of Music stem rather from
a cultural difference between Western and Chinese musical practices.
Originally serving as an explanation of the ranking of consonances,
which was non-existent in the discourse of Chinese music theory, the
coincidence theory of consonance was not devised to explain the
difference between the acoustic lengths of pipes and strings, which
was a phenomenon still poorly understood in both China and
Europe in the seventeenth century. Notwithstanding having a different
agenda, the Chinese writers saw the explanatory potential in Pereira’s
theory of consonance for pipes to solve a core problem in their theo-
retical discourse on tuning. There was no consensus between Pereira
and the authors of The True Doctrine of Music as to how the coincidence
theory of consonance should be used, making it a boundary object. It
contributed to the Chinese readers’ understanding of the acoustics of
strings and pipes. At the same time, it was also shaped by them.
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The coincidence theory of consonance was reconstructed not only
by Pereira and his Chinese readers, but also by the difference in acous-
tic properties between strings and pipes. It is this difference that cre-
ated a possible point of fusion between European and Chinese music
theories. The pitch-pipe became what Alexander Rehding calls an
‘epistemic thing’, functioning as ‘a filter that allows certain proposi-
tions to be made in sound’.109 Both Pereira and the authors of The
True Doctrine of Music tried to make propositions about consonance
in pipes, notwithstanding that the latter’s theory deviated from the
former’s because of a different interest. They were definitely not
giants of science who would pioneer modern theories of acoustics.
Their theories have their own problems. Yet they both attempted
to make sense of others’ theories and generate new knowledge with
their creativity.

Explaining the intervallic relationship between pitches in terms of
the relative frequency of mechanical vibration, the theory of conso-
nance introduced by Pereira had the potential to reorient the devel-
opment of tuning theory in China, which had conceptualised absolute
pitch in terms of the length and width of pitch-pipes. Certainly, the
development from relative frequency to absolute frequency was not
an easy one. Pereira did not introduce Mersenne’s Laws in his writ-
ings. The method of using an enormously long and heavy cord to
count its number of vibrations is not easy to think of.110 But there
was an even greater impediment. As observed by Thomas Irvine,
‘dialogue around 1750 between Westerners and Chinese about
music – and indeed all subjects – was obscured by the contingencies
of the entangled network that made it possible’.111 Pereira’s A
Summary was not circulated outside the court. What was circulated
was The True Doctrine of Music, which did not have a much larger read-
ership and presented an abridged and distorted version of Pereira’s
theory.

Had Pereira’s original books been more widely disseminated, they
might have found a reader who could be inspired by the descriptions
of the vibrating strings to develop his own vibration theory of pitch. As
a reader who was able to read The True Doctrine of Music critically, He
Mengyao had such a potential, but his understanding of the coinci-
dence theory of consonance was hindered by the heavily abridged

109 A. Rehding, ‘Instruments of Music Theory’, Music Theory Online, 22, no. 4 (2016),
https://mtosmt.org/issues/mto.16.22.4/mto.16.22.4.rehding.html (accessed 29 Dec. 2019).

110 A long and heavy string vibrates slower than a short and light string.
111 T. Irvine, Listening to China: Sound and the Sino-Western Encounter, 1770–1839 (Chicago,

2020), p. 50.
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text. There might also have been a few readers, perhaps some Chinese
converts who had heard organ music in a church, who would become
interested in learning counterpoint or just intonation.112 Certainly, we
cannot know about something that did not happen. There is not a
parallel universe for us to observe this alternative history. What actually
happened is that none of the readers discussed in this article saw the
significance of the coincidence theory of consonance in providing a
mechanical conceptualisation of pitch that could develop into a more
accurate method of representing absolute pitch than using the length
and width of pipes. European music theory, once having crossed the cul-
tural boundary, was truncated and fertilised with new pollens by the local
gardeners; the new plant was allowed to replicate and disperse, but its
offspring did not receive enough nutrients and eventually withered.

That said, we need not construct a narrative of progress or failure
out of this cultural exchange. Failure means not being able to achieve
a goal or perform a normal function. Although Pereira did fail to pro-
mote polyphonic music in China, his greater goal – obtaining the
emperor’s support for Christianity – was achieved successfully.
The authors of The True Doctrine of Music also achieved their main
goal – finishing their work with the aid of Pereira’s writings and satis-
fying the emperor. Until the twentieth century, learning European
counterpoint was neither a goal nor a normal function of the
Chinese. The emergence of polyphonic music might be an advanced
stage in the development of European music, but it was not necessary
for Chinese music to develop in the same direction if we believe in
multi-linear evolutionism; the best heterophonic music need not be
inferior to the best polyphonic music.

Princeton University

112 Charles Burney’s (1726–1814) accounts of Chinese listeners being non-receptive to poly-
phonic music by no means represent the general reception of European music in late
imperial China. There were also Chinese writers who sang praises of the organ in their
poems, which often characterise the instrument as one that can produce many sounds
simultaneously. Irvine, Listening to China, p. 147; J. Lindorff, ‘Burney, Macartney and the
Qianlong Emperor: The Role of Music in the British Embassy to China, 1792–1794’, Early
Music, 40 (2012), pp. 441–53, at p. 449; D. F. Urrows, ‘The Pipe Organ of the Baroque
Era in China’, in H.-L. Yang andM. Saffle (eds.), China and the West: Music, Representation,
and Reception (Ann Arbor, 2017), pp. 21–48, at pp. 28, 38, 40.
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