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Abstract
Taton K. 2024. Voiced or Silent? The Sound of the Sistrum in Ancient Egypt. Analecta Archaeologica Ressoviensia 19,7-19

The sistrum was one of the most popular idiophones of Antiquity and, of all the musical instruments, it was most closely
associated with the culture of Ancient Egypt, being present there for most of the time of this civilization’s existence. To
this day, numerous examples in a diversity of shapes have remained and their representations also appear on the walls of
temples and tombs. They also can be found in statuary sculptures as well as small plastic art. The sound of sistrum was
an important element of the cult of varies deities, but primarily that of Hathor. The symbolic function was so strong that
the instrument itself became a votive object. Some researchers believe that only the arched sistrum performed a sound
purpose, while the faience naos-sistrum supposedly lacked this function. To obtain a more comprehensive picture of the
sounds produced by the sistrum, and to evaluate the acoustic capabilities of the naos-sistrum, the experimental approach
was employed.

Keywords: Ancient Egyptian rattles, archaeological rattles, music in Ancient Egypt, Ancient Egyptian instruments, archa-

eoacoustics, archaeomusicology
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Introduction

Rattles are one of the simplest and oldest musi-
cal instruments, with artists from almost all the entire
ancient world having created various forms of rattles,
adapted to the function they performed. The sistrum
is not the only rattle found in Ancient Egypt (Taton
and Czajka 2021, 8) but no other Egyptian rattle had
such a characteristic form or fulfilled such an impor-
tant function. Certainly, no other rattle made a simi-
lar sound. The sistrum’s sound and, more broadly, its
acoustic properties based on spectral analysis is the
author’s primary focus in this study.

Sistrum - an overview of the rattle

The term “sistrum” is derived from Greek and has
been commonly adopted to describe a kind of rattle.
It is one of the most popular idiophones of Antiquity,

occurring, among others, in Ethiopia, Mesopotamia,
Crete, Palestine, Greece, and Rome as well as on the
islands of Melanesia and in North and South America
(Pawlicki 1974, 11). Although there are places where
the sistrum has been used up until modern times,
we associate it primarily with the culture of Ancient
Egypt. It has long aroused the curiosity of researchers
and much has been written about the sistrum. How-
ever, among the numerous analyzes so far, none have
been devoted to the acoustic characteristics of these
objects.

In general, it is said that sistrum is a rattle con-
sisting of a U-form frame to which metal rods and
small discs (sounding plates) are loosely attached so
that they jingle when the rattle is shaken (Sachs 1940,
70). According to the Hornbostel-Sachs Classifica-
tion of Musical Instruments, the sistrum is an indi-
rectly struck idiophone, a stick rattle, where the player
himself does not go through the movement of strik-
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ing; percussion results indirectly through some other
movement by the player. The intention of the instru-
ment is to yield clusters of sounds or noises, and not
to allow individual strokes to be perceived. Rattling
objects are strung on a bar (MIMO Consortium, 5).

The sistrum was present in Ancient Egyptian cul-
ture for most of its existence. The art of the land of
the pharaohs is recognizable at first glance and may
seem uniform, but it changed markedly with the de-
velopment of the Kingdom. Of course, every musical
instrument or sounding tool is not an independent
phenomenon and its evolution is related to the evolu-
tion of the entire culture. As a result, the sistrum un-
derwent changes over time, taking on various forms.
Perhaps this is why the first classification of sistra dis-
covered in Egypt, made by E Petrie, consisted of as
many as five types: with the face of Hathor and large,
protruding ears; with a depiction of a lotus instead of
Hathor’s face; with a lotus flower and Hathor’s head
above it; with the representation of Hathor’s head
in the middle part of the instrument and with rods
formed in the shape of snakes. Scholars have agreed
that this division has many inaccuracies regarding
the construction of the instrument itself, the function
performed by the instrument, and the material from
which it was made (Pawlicki 1974, 7).

Nowadays, two basic types of Egyptian sistrum
are distinguished. The first is the arched sistrum,
sometimes also termed the loop one (Suddreth 2019).
It consists of a loop that is pierced by horizontal
metal rods and sometimes the rods can be addition-
ally equipped with plates to enhance the sound. An
arched sistrum is usually made of metal but can be
made of various materials from wood to faience. The
rods and plates were generally metal, although other
views can also be found in the literature. As A. Tsaka-
lidou states: The disks inside the sistrum could be made
of various materials, such as ceramics or metal (Tsaka-
lidou 2021, 28).

The second type is the so-called naos-sistrum,
made mostly from glazed faience (Reynders 1998,
1013). It derives its name from the element above the
handle, taking its inspiration from the shape of a tem-
ple portal (Manniche 2010, 13). The representations
of the arched sistrum may be shown as white or yel-
low, suggesting silver and gold, while the naos-sistrum
is depicted in yellow - gold (Manniche 2010, 13-14).

All of the preserved examples of both types dif-
fer in appearance. Some of them are very simple in
decoration, but the others have ornamentation in
various forms. The centerpiece of most of surviving
sistra both types is a head of Hathor, the handle often
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takes the form of a papyrus stem. From the Late Pe-
riod sistra appear with new elements such as cats and
kittens, figures of Bes and uraeus serpents (Manniche
1991, 63). There are many complete examples or their
fragments in museums. However, there are equally,
if not more numerous, iconographic representations
of sistrum. We can find them on the walls of tombs,
temples and buildings. They are depicted on stelae,
statues, figurines and small works of art as well as on
ostraca and papyri.

The first representations of the naos-sistrum
come from as early as Old Kingdom - the 4™ dynasty,
to which the relief from the tomb of Nunetjer in Giza
is dated (Kopp-Junk 2020, 16). The oldest preserved
instrument of this type also comes from the same pe-
riod. It is an unusual sistrum made of travertine or
Egyptian alabaster, inscribed with the names of King
Teti, dating ca. 2323-2291 BC, the 6™ dynasty (Paw-
licki 1974, 11). The arched form is slightly younger,
appearing in the Middle Kingdom, but its depictions
are known mostly from the New Kingdom onward
(Manniche 1991, 63). They are mentioned earlier in
inscriptions, however, the problem here is a bit more
complicated.

Generally Ancient Egyptians used two terms for
sistrum: shm and ss$st. In the older literature we can
find a simple designation for both terms. The authors
used ssst to denote naos-sistrum, while shm referred
only to arched sistrum (Fig. 1; Sachs 1940, 89; Hick-
mann 1962, 46-51; Pawlicki 1974, 8-9; Manniche
1991, 62-63 and others). This simple interpretation
of the reading of both types of sistrum is followed by
most older authors. However, over time some of them
point out a confusion in the assignment of these terms
to a specific type and which term is used to which sis-
trum in which period of Ancient Egyptian history: e.g.
on the scene from Medinet Habu there is a depiction
where the term ssst appears next to the arched sistrum
(Fig. 1). Also, both terms are found for each type in
Ptolemaic texts (Reynders 1998, 1014). Furthermore,
it was noted that the term sim does not necessarily
refer to a musical instrument and should not always
be interpreted as such. As the embodiment of the god-
dess Bat (Fig. 2; Baines and Malek 1995, 163), the sis-
trum was the symbol of the 7" nome of Upper Egypt
(Fischer 1962, 7). As H. Fischer notes: By the New
Kingdom Bat was completely eclipsed by her powerful
neighbor, and Hathor ruled in her place as mistress of
Hu, or IJw.t-shm ‘Mansion of the Sistrum’ capital of the
7" nome was then called (Fischer 1962, 7). This is how
M. Reynders explains the matter: the two words known
for Egyptian sistrum have to be interpreted with distinct
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Fig. 1. From left: Naos-sistrum and the term ssst, Temple of Seti I in Abydos; arched sistrum and the term shm, Temple of Hathor
in Dendera; arched sistrum and the term ssst, Temple of Ramesses III in Medinet Habu (photo and elaboration by the author).

levels of meaning. S$st is always used for the sistrum
when the actual function of the instrument is meant,
that is, to make noise. It is not the name of any par-
ticular type. Shm, however, refers to the symbolic rep-
resentations of the sistrum as a’ sekhem of Hathor, and
not to the sistrum as a musical instrument. A relief on
the southern outer wall of the temple of Opet at Karnak
shows a procession of Egyptians provinces: the 7" nome
of Upper-Egypt, the nome of the goddess Bat, is depicted
as an arched sistrum on a standard. The name hw.y
shm designating this nome, is however, not to be read
as ‘The Mansion of the Sistrumt’, but as “The Mansion of
the sekhem’. The sekhem that is meant here is, of course,
the goddess Bat, whose features appear from the Middle
Kingdom onward on various Hathoric emblems such
as the sistrum (Reynders 1998, 1023-1024). A simi-
lar phenomenon occurred in the names of kings. The
phonetically read hieroglyph representing the sis-
trum, Gardiner’s symbol “Y8” (Allen 2001, 447), was
part of royal names, e.g. Sekhemkhet, a king of the 3™
Dynasty, Sekhemrekhuitaui, aking of the 13" Dynasty
(Schneider 2006, 286-288), Neferhotep I Khasekhem-
ra (Fig. 3; Baines and Malek 1995, 37). The names of
the latter can be translated: Neferhotep - the perfect
one is satisfied, Khasekhemra - the power of Ra ap-
pears (Schneider 2006, 194).

Of course, there is a connection between the
word shm and the sistrum, but there are quite a few
examples where the word s/im is written with determi-
native of the sistrum or sekhem-sceptre but the word
itself does not mean sistrum (Reynders 1998, 1020).
Whereas ssst refers to the noise made by this instru-
ment, and that because of this ss5. can be used to des-
ignate the sistrum itself, whatever the type. S$st mostly

vy

appears in the fixed construction ir(.t) s$st “doing the

Fig. 2. Triad: King Menkaure positioned between two goddesses; to

his right is the goddess Hathor, and to his left is the personification

of the seventh nome of Upper Egypt, the goddess Bat, with the
sistrum emblem (after: Baines and Malek 1995, 163).
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Fig. 3. Cartouches with the names of Neferhotep I Kha-

sekhemra, containing Gardiner’s symbol “Y8”, the pho-

netically read hieroglyph representing sistrum (after:
Baines and Malek 1995, 37).

shaking” The word ssst can be regarded as a participle
form “that which is shaken”, thus “the sistrum” (Reyn-
ders 1998, 1020).

The Ancient Egyptians sometimes used the term
iba interchangeably for the arched sistrum. Evidence of
this can be found in a fragment of text placed in the
temple of Hathor in Dendera. The scene shows Hathor
holding the naos-sistrum in her right hand and the
arched sistrum in her left. Below the image there is an
inscription: “ssst is in my right hand, iba is in my left
hand” (Sachs 1921, 31). Scenes where the arched and
naos-sistrum are in the hands of one person can also be
found in other temples, e.g. in Edfu, at Philae or Luxor.
They suggest of using both types at the same time.

Sistrum as a rhythm maker

Sistra were commonly depicted in a few ways: in
identical pairs - either the arched or naos-type (Ziegler
1984, 960) in pairs of a naos- and an arched sistrum,
or an arched sistrum accompanied by a menat. The
latter was very popular: the temple songstresses would
often perform in groups of three or more, singing
a hymn in praise of the god; they probably shook
the sistra to divide the phrases of recitation. The sis-
trum’s sound might be enhanced by the menat’s rat-
tling, which the women carried in their hands rather
than wearing (Manniche 1991, 63). These scenes were
quite common during the New Kingdom and onward,
with the rhythmic nature of the performance vividly
conveyed here. One of such scenes was depicted on
the wall of Hatshepsut’s sanctuary in the temple of
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Amun at Karnak (Fig. 4), similar in Theban Tomb no.
82 of Amenemhat (Manniche 1991, 63), and another
in the temple of Horus in Edfu (Fig. 4). Lise Manniche
points out Apuleius’ description of such procession in
honour of Isis, where the carrying a sistrum shook it
three times in succession. The authoress transcribed
this into the rhythm (Fig. 5; Manniche 1991, 65).

As said above, the sistrum was a significant ele-
ment of the Bat and Hathor cult. But its role did not
end here, it was also related to the cult of other dei-
ties. The name of Hathor’s son - Thy was interpreted,
among others, as a sistrum-player and also who per-
sonified the jubilation associated with the use of the
sacred instrument (Wilkinson 2005, 132). Bastet, as
a lioness goddess, since the Middle Kingdom was de-
picted as a cat or a woman with the head of a cat, often
with a sistrum in her hand. The connection between
the goddess and the sistrum was so strong that the in-
strument itself was often decorated with the image of
a cat (Wilkinson 2005, 178). The cult of Bes had an
equally strong sistrum association - the representa-
tion of the god was often placed on the handle of the
instrument, e.g. richly decorated arched sistrum from
the Roman Period, with the handle formed by a figure
of the god Bes, who stands on an elaborate pedestal
and whose headdress makes a sort of capital beneath
the Hathor head (British Museum, EA6365). The sis-
trum was also an important element of the rituals of
Isis and in the course of the spread of Isis worship in
the late period, it reached Greece and Rome (Tsakali-
dou 2021, 28). It can generally be said that rhythm was
essential to religious rituals and the sound of sistrum
could calm the gods and increase their willingness to
protect and help mankind (Teeter 2009, 25).

Music also appears to be accompanying everyday
activities, giving rhythm to people’s work, granting
the requisite merriness to festivities or ensuring an
appropriate tone at funerals or weddings. The iconog-
raphy of the sistrum in tombs or temples shows it in
the hands of not only the priestesses but also people of
high status, including kings and queens who are seen
playing the ritual sistrum in various religious contexts,
regardless of whether it is arched or naos-shaped. Both
men and women were performers and musicians, but
their roles seemed to be distinct. The women would
shake the symbols of Hathor, the beaded menat neck-
laces and the sistra while the men most likely sang and
clapped the rhythm with them (Tsakalidou 2021, 36).
On the wall of a Middle Kingdom tomb in Kom el-
Hisn, the owner — Khesuwer is depicted giving girls
lessons in playing the sistrum and hand clapping
(Manniche 1991, 123; Yehia and Abdelhakim 2021,
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Fig. 4. The arched sistrum accompanied by meant; above: the “red chapel” placed in the sanctuary of
the Amun-Ra temple in Karnak, below: Horus temple in Edfu (photo and elaboration by the author).
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Fig. 5. The rhythm of the sistrum transcribed
by Lise Manniche (after: Manniche 1991, 65).

43). Unfortunately, the scenes depicted by painters or
sculptors do not reflect any articulation details of the
use of the sistrum, they do not allow us to fully recon-
struct the gesture of shaking the instrument (Saura-
Ziegelmeyer 2015, 224). According to some research-
ers, it is possible that the most skilled performers were
able to achieve various tones through different articu-
lation (Quifoes de Leon 2015-2016, 202). Regardless
of articulation, the scene depicting a lesson in playing
the sistrum proves that singing accompanied by a sis-
trum was specialized knowledge in ritual music.

Symbolism of the sistrum
in Ancient Egypt

Musical instruments in Ancient Egypt can be
found in contexts of a secular or religious nature.
Among them, the sistrum has the biggest, specific
sacred associations (Manniche 1991, 62). The main
sacred sistrum connection, of course, was with Ha-
thor. This association was so large that, as M. Reyn-
ders notes: she was believed to be actually immanent in
them so that those who touched or handled them would
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be in direct contact with the deity itself (Reynders 1998,
1020). This means that not only the sound of the sis-
trum had religious significance, but also the object
itself. In fact, since the times of the Old Kingdom it
was both an instrument and a votive object (Suddreth
2019, 8). Its symbolism may concern many aspects,
starting with the name itself. Papyrus stems were tra-
ditionally hauled up and shaken in front of Hathor as
part of a ritual. S$st, the Egyptian word for sistrum,
was the onomatopoeic term for the sound of a bundle
of papyrus being shaken (Manniche 1991, 63).

Undoubtedly, the shape of the rattle and its deco-
ration also had a votive significance. In most cases it
was depiction of Hathor and other deities. Yet another
symbolic feature may also have been the color of the
instrument. Preserved examples of naos-sistrum are
most often made of faience covered with blue or green
glaze, which is reminiscent of turquoise, a material as-
sociated with Hathor (Manniche 2010, 13). It could be
said that the sistra were manifestations of Hathor. In
the Amarna period, it was used to establish the role of
Nefertiti in the universe of Akhenaten as the unbro-
ken fundamental concept of the origin of the world
(Manniche 2010, 13).

Since it gained importance as a votive object,
we can observe naos-sistrum occurring in various
sizes, suggesting a non-musical use. Nehi, the viceroy
of Kush during Thutmose III’s reign, as depicted in
a statue in the Nubian Museum in Aswan (Fig. 6: 1),
is seen kneeling and holding a large naos-sistrum be-
fore him. The sistrum is definitely too big to be a real
musical instrument. A similar depiction, identified
as Kaemwaset Kneeling with an Emblem of Hathor,
also dating to the New Kingdom, is in the Brooklyn
Museum (Fig. 6: 2). A representation of the sistrum
as a purely symbolic object can be also found in the
mortuary temple of Ramesses III in Medinet Habu.
In a procession of priests carrying various symbols,
one priest holds a large naos-sistrum. Again - its size
makes it too large to be a real rattle (Fig. 6: 3). The
symbolic importance of these sistra is emphasized by
the fact that they are shown without the bars or plates
that acoustically make them musical instruments. All
the more so because both are unusually large and the
representation of holes or bars would not pose any
technical difficulty. At the same time, representations
of the arched sistrum have rods and often plates,
even in the case of representations of relatively small
size. In turn, two holes are located in the side walls
of naos-sistrum tiny dimensions (Fig. 6: 4), made of
grey-green, shiny faience, dated to the Late Period,
currently in the collection of the National Museum in
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Krakow. The object is so small that it would be difti-
cult to fit rods into its holes. It certainly couldn’t have
performed a sound function but is rather identified as
an amulet figurine. The goddess Hathor was distinct-
ly represented by the sistrum and this influenced the
temple builders of the 18" dynasty. The columns of
Hathor’s temple at Dendera have the shape of the sis-
trum (Fig. 6: 5; Baines and Malek 1995, 113). Temples
of other deities also used Hathoric column capitals,
which seem to provide sound for the goddess in the
afterlife.

The question remains unexplained: when the
sistrum had a sound function, when it was only a vo-
tive object, and when it fulfilled both functions. Sci-
entists differ in their opinions. A. Saura-Ziegelmeyer
believes that it does not seem that the person holding
the sistrum was a musician in the eyes of the Ancients
(Saura-Ziegelmeyer 2015, 229). Some authors consid-
er only the naos-sistrum to not have been a musical
instrument. M. Reynders points out that although the
lack of metal rods in the preserved specimens of naos-
sistrum and their representations does not determine
the purely symbolic function of these objects, but it
may testify to it (Reynders 1998, 1013). R. Suddreth
explains that the earliest sistra, which were the naos
type, were exclusively votive and symbolic in nature,
whereas arched sistra were meant almost exclusively
as musical instruments. The author explains the rea-
son for this division by the fact that metal is less fragile
and more acoustically pleasing than the faience (Sud-
dreth 2019, 9-10). L. Manniche likewise represents
a similar viewpoint: acoustically the sistrum, especial-
ly when made of faience, would have been less impres-
sive than other musical instruments (Manniche 1991,
63), as she notes: neither on the Karnak blocks, nor in
the two representations in the ka-room of Amenophis
III in Luxor Temple, nor in the contemporary tomb of
Kheruef do we see metal rods and disks which would
produce the tinkling sound. This encouraged her to
advance some further conclusions, namely that the
symbolic significance of the objects surpasses its musical
properties (Manniche 2010, 19).

On the other hand, from the Old Kingdom onward,
the sistrum is known from the depictions where sis-
trum players along with dancers and singers are shown
performing during funeral processions at the entrance
to the tomb. Such a well-preserved scene decorates Ni-
unetjer’s tomb at Giza (Spencer 2003, 115). The figures
carrying the sistra are moving and shaking them, but
the representations of the instruments are again devoid
of metal rods. Whereas the traces of verdigris indicat-
ing the presence of rods, are found on the holes in the
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Fig. 6. 1 — Nehi, the viceroy of Kush during Thutmose III's reign, kneeling and holding the large naos-sistrum before

him, the Nubian Museum in Aswan (photo by the author); 2 - Kaemwaset Kneeling with an Emblem of Hathor, dating

to the New Kingdom, the Brooklyn Museum (after: https://www.brooklynmuseum.org/opencollection/objects/100541,

access: 29.07.2024); 3 - Procession of priests carrying various symbols, including a large naos-sistrum, mortuary temple of

Ramesses I1I in Medinet Habu (photo by the author); 4 - Amulet naos-sistrum, made of grey-green, shiny faience, dated

to the Late Period, currently in the collection of the National Museum in Krakow (MNK XI-A-370, after: Taton 2013,
fot. 27); 5 - Hathoric column capitals, Hathor temple at Dendera (photo by the author).

walls of the alabaster sistrum described above, with the
Names of King Teti. This rattle may actually have been
used for sound purposes (https://www.metmuseum.
org/art/collection/search/543897).

The most questionable is the sound function of
the naos-sistrum. Researchers most often point to
the low acoustic attractiveness of instruments made
of fired clay. Is this really the case? Could a faience
rattle make a sound comparable to that of its metal
counterpart? The answer lies in an in-depth acoustic
analysis.

The acoustic characteristic
of the sistrum

The sound of a sistrum is not completely un-
known to us since we can hear it thanks to modern
instruments as well as replicas — today’s researchers
often turn to experimental methods. Building replicas
and recreating the sound of the Egyptian instruments
from the Roman period such as sistra was implement-
ed, e.g. by the research project: The European Music
Archaeology Project (Both 2019, 428). Increasingly,

13



Katarzyna Taton

scientists are also paying attention to acoustic prop-
erties, e.g. Heidi Kopp-Junk examined the acoustic
conditions at various music venues. During the re-
search she took acoustic measurements of the replicas
of Egyptian instruments and modern equivalents, in-
cluding the sistrum (Képp-Junk 2020, 23).

Generally, idiophones, such as sistrum, are fea-
tured by an impulsive character of excitation. When
shaken, the frame itself, the rods, and the sounding
plates vibrate. The nature of the sound we hear when
shaking an instrument depends on its material coeffi-
cients, such as density, elasticity and damping (Czajka
2021, 129). The impacts of moving elements - rods
against frame walls as well as plates against rods or
frame walls, and each other, are stochastic in nature.
Two similarly performed shakes of the rattle can pro-
duce different sounds (Gruszczynska-Ziétkowska and
Taton 2021, 104). The amplitude-frequency spectrum
of an impulse is very wide, and the shorter the dura-
tion of such an impulse, the wider it is. Thanks to this,
objects stimulated by impulses can vibrate at very high
frequencies (Czajka 2021, 135).

The spectral analysis of the sounds of small idio-
phones, carried out so far, has shown the individual
character of the sound of each object. Their spectra
most often have features typical of multifarious sound:
the narrower enhanced areas, like lines or bundles,
are clearly visible against the background of the wide
noise (Drobner 1973, 54). They differ in the range of
excited frequencies, formant areas, number of impor-
tant components — partials, and their distribution in
the spectrum. Of course, some of these differences can
be explained by the different conditions for sound re-
cording. Therefore, when examining different rattles,
it is important to use the same devices — recorder and
microphones, organize similar recording conditions,
and use exactly the same articulation when produc-
ing sound (Taton 2021, 73-74). During this research,
the sound was recorded using a set consisting of the
sensitive, broadband microphone Peluso CEMC-6,
and a Zoom H4N pro recorder. The recordings were
made at a sampling frequency of 96 kHz, each sample
saved as a binary number with a length of 24 bits. The
recorded signals were edited using the Audacity audio
editor. Two sistra were constructed for the acoustic
tests: a brass arched sistrum with a hollow handle and
a naos-sistrum made of fired clay, covered with glaze.
Their sound was recorded in several stages:

— frames without transverse rods,

— sistra with brass rods in place,

— sistra with brass rods and stainless steel tambourine
sounding plates,
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— sistra with brass rods and brass tambourine sound-
ing plates.

The brass sistrum frame, without metal rods
(Fig. 7), produces the not-very-loud sound when
struck with the brass bar. Its timbre can be described
as bright, bland, and tinkling. The range of excited fre-
quencies covers the wide band from 100 to 25,000 Hz.
The partials at 1300, 2500, 3900, 5000, 5800, 8200, and
9200 Hz are clearly distinguished from the background
noise. Additionally, the enhanced area is demonstrated
in the zone of higher frequencies, close to the limit of
human hearing, at the level of 17,600 and 18,400 Hz.
The amplified bands are characterized by the signifi-
cantly longer decay phase than the noise. The average
duration of the noise of a single shake is 0.3 s, the decay
of partials is 0.5 s. The lowest amplified band, 1300 Hz,
has the longest decay time, approx. 3 s. It determines
the pitch of the sound we can hear - E6.

Observation of commonly used idiophones shows
that not only metal has the parameters that enable it to
produce what we could call a “metallic” sound. Other
materials, sometimes not very obvious, have similar
properties, e.g. stone, wood or ceramics. This is prov-
en by idiophones with a specific pitch, which are made
of them. Lithophones are known, among others, in the
form of xylophone bars, but not only. Their sonority is
as good as others. Xylophone, marimba bars and other
percussion sticks or acoustic boxes are made of appro-
priate types of wood. Fired clay can be used as a mate-
rial for constructing, e.g. bells. All of them are char-
acterized by a clear sound and although their spectra
do not have a steady phase of the sound, the phases of
build-up and decay are easy to spot. The frame of the
naos-sistrum constructed for present tests was made
of chamotte clay, subjected to the so-called biscuit fir-
ing at the temperature of 800 degrees Celsius. Then
the frame was glazed and fired again at a temperature
of 1,200 degrees Celsius. The sound spectrum of the
frame made in this way is quite similar to the sound
spectrum of the brass frame (Fig. 7) but the sound
seems less resonant. Bands of amplified unharmonic
components stand out in a wide noise background:
1400, 2800, 3800, 5600, 6850, 7400, 11850 Hz. The
overall range of excited frequencies is slightly narrow-
er, limited to 25,000 Hz. Unlike the sound of a brass
frame, in the sound spectrum of a ceramic frame, no
significant component is distinguished by its decay
length. All of them take about 0.5 s, while the decay
time of the noise is 0.3 s. The lowest partial gives the
impression of the F6 sound. So, we can say that the
ceramic frame is tuned half a tone higher than the
brass frame. However, the human ear cannot distin-



Voiced or Silent? The Sound of the Sistrum in Ancient Egypt

25000

20000

=
U
o
o
o

10000

Frequency [Hz]

5000

2 4

Time [s]

Fig. 7. Comparison of the spectrograms of the sounds of sistrum frames excited by a brass rod;
left: brass frame, right: ceramic frame (recording, photo and elaboration by the author).
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Fig. 8. Comparison of the spectrograms of sounds of sistra equipped with brass rods;
left: brass sistrum, right: ceramic sistrum (recording, photo and elaboration by the author).

guish such differences precisely in the idiophone with
a range of such high frequencies.

The differences between the sounds of anal-
ysed instruments deepened in the audible assess-
ment when they were equipped with brass rods. Both
spectra were highly noisy (Fig. 8). Again, the range
of frequencies excited is wider in the case of the
brass sistrum, but the difference includes ultrasonic
frequencies that are actually beyond the limit of hu-
man hearing. Both spectrograms show an increased
number of partials. The sound spectrum of metal
sistrum has many more, densely distributed, narrow,
amplified frequency bands. Its sound became clearly
lower than the sound of the ceramic instrument - the
partial at the level of 500 Hz appeared (note B4). The

sound spectrum of the ceramic sistrum is poorer. Re-
gardless of the pitch and number of frequency bands
amplified, both rattles produced a pretty loud, bright,
metallic sound.

Placing stainless steel sounding plates on the rods
caused radical changes in the sound spectra of both
sistra (Fig. 9). While the sound of the frames equipped
with rods can rather be called noise, the presence of
plates causes the appearance of the few very clearly
cut-off partials. In the case of the metal sistrum sound
spectrum, three significant component areas can gen-
erally be distinguished: 4000-9700, 10900-12600 and
16500-19200 Hz. In addition, the partials with the
greatest amplitude value, creating the formant: 6500
and 9200 Hz, and the bands at 1200, 2500 Hz, respon-
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Fig. 9. Comparison of sound spectrograms of sistra equipped with brass rods and stainless steel sounding
plates; left: brass sistrum, right: ceramic sistrum (recording, photo and elaboration by the author).
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Fig. 10. Comparison of sound spectrograms of sistra equipped with brass rods and brass sounding plates;
left: brass sistrum, right: ceramic sistrum (recording, photo and elaboration by the author).

sible for low tuning can be seen. The sound spectrum
of the ceramic sistrum contains three distinct bands of
frequencies at 5500, 8700 and 10300 Hz, with the mid-
dle one having the highest amplitude and constituting
the formant. In addition, the spectrum contains two
similar bundles of partials in the areas of 11900-12400
and 18000-18500 Hz, and the wide band of amplified
noise in the range of 14000-16000 Hz. The band at
3700 Hz is probably responsible for the impression
of pitch. Generally, both spectra became very simi-
lar, and the sound of both instruments became loud,
expressive tinkling, and sharp. Although the ceramic
sistrum again seems to be tuned higher, their sound is
very similar in perception.
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Even more amazing results were obtained by
swapping out the stainless steel sounding plates for
brass ones, which have better acoustic characteristics
(Fig. 10). Now both sistra produced a very loud, bright,
and sharp sound, with a very sonorous timbre. Despite
the difference in the number of sounding plates - it
was only possible to hang two in the ceramic sistrum
- no noticeable discrepancies are found in the auditive
evaluation. Their spectrograms also look almost iden-
tical. Narrow bands with the greatest amplification are
initially apparent. In both spectrograms there are two
areas with two bands, including formant: 5700 + 6050
Hz and 9200 + 9700 Hz. Background noise is more
amplified than previously. The partials’ decay time is
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also significantly longer than before, up to 3 s. This
type of construction gives both brass and ceramic sis-
trum a very resonant sound that is likely to be discern-
ible even at long distances.

In order to measure the objective loudness, the
sounds of both instruments were recorded in a small
anechoic chamber at the Department of Mechanics
and Vibroacoustics of the AGH University of Krakéw.
The chamber is a cube with the outer edge of 10 m,
which gives the internal volume of about 1000 m3.
The temperature was 26 degrees Celsius. During
the recordings, measurements were also taken using
a sound level meter. The amplitude spectrum shows
the intensity of individual partials, not the entire
signal. It is not possible to draw conclusions on the
loudness of the sound tool on this basis. Without cali-
bration of the measurement path, it is impossible to
determine the relationship between the unit of the
signal value and the sound pressure, but only to deter-
mine the share of individual frequencies amplified in
a given signal. Therefore, the sound pressure level was
measured by a Svantek Svan 948 device. Instruments
were measured at a distance of 1 m. As a result, the
volume of the metal sistrum was achieved at a level of
96-99 dB and that of the ceramic sistrum at a level of
92-96 dB, using different methods of excitation of the
instruments. This result is higher than that obtained
by H. Képp-Junk in her research (Képp-Junk 2020,
23), but the conditions of measurements were differ-
ent and the results are difficult to compare. However,
the aim of this study was to assess the acoustic param-
eters of a fired clay sistrum. Therefore, the sound of
the instrument with a ceramic frame was compared to
its metal frame counterpart. The recording was based
on tests conducted under exactly the same conditions
— force and manner of shaking, distance from the mi-
crophone, etc.

Conclusions

The sistrum is an instrument from the percus-
sion family, a type of tinkle. It is an object with a wide
range of possible uses. Its simple construction means
that the sound could be produced by anyone just by
shaking it, with no special training required. Perhaps
for this reason, the sistrum enjoyed tremendous pop-
ularity in Ancient Egypt. The metal form of the rattle,
also known from other areas, was adopted here with
great success. However, a form not known elsewhere
was developed in Egypt - the faience naos-sistrum,
characteristic of Egyptian art. There is evidence of the
use of the sistrum there at least since the Old King-

dom. It was most often used in cult rites associated
with deities, mainly Hathor, and Isis in the late period.
The popularity of the rattle moved along with the cult
of the latter to the world of ancient Greece and Rome.

As can be seen from superficial observations,
the sistrum may produce both a bland, dull sound,
which is in fact a kind of noise or a clear and deep
timbre similar to the sound of a bell, with a multitone
spectrum, extended decay phase, and a small share of
noise. Depending on social demand, the tool could be
constructed so that its sound had the desired voice.
As preliminary research has shown, the frame of an
instrument and its handle, including a material from
which they are made, significantly affect its acoustic
properties but they are not decisive. It seems that the
character of the sound of the sistrum depends di-
rectly on its movable elements — rods and sounding
plates and their acoustic features. Transverse bars and
sounding plates determine the sonority of the entire
instrument. This hypothesis was only constructed on
the basis of initial research, and of course, requires
confirmation in the course of in-depth, more detailed
analyses. Many of the questions remain unanswered,
and others are only beginning to surface. The first
concerns the proportion of the acoustic features of
all structural elements in the sound spectrum. What
effect does the material used have on the spectrum,
and what effect does the shape of individual parts of
the instrument have? Further research should be ex-
tended to include the construction of faithful replicas
of specific instruments. Another direction of research
should be the numerical reconstruction of both indi-
vidual examples of the sistrum and its sound, which
has proven fruitful in the case of research on other
small idiophones of Antiquity.

Undoubtedly, due to its simple construction and
considerable acoustic potential, the sistrum could per-
form a multitude of functions, being well suited for
both musical and non-musical purposes. Even its mu-
sical use could vary, since the sistrum could serve as
a rhythmic accompaniment for dancing or marching
or as a means of attracting the attention of the god-
dess and the procession participants. Depending on
the movable elements used, it could produce a quieter
or more resonant sound. It was suitable for use both
indoors and during outdoor ceremonies. It could be
shaken by non-musicians, and at the same time, pro-
fessional rhythmic effects could be obtained with its
use. It is worth mentioning that only advanced player
could achieve a very sophisticated and spectacular
sound. In addition to their inherent acoustic charac-
teristics, materials could also be thought of as parts
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and symbols of functional and votive roles. Certainly,
the function of the sistrum in Ancient Egypt was vari-
able, and not only over time.

Finally, perhaps we still do not know whether the
naos-sistrum was voiced or silent. However, we can
say with certainty that, in terms of its acoustic possi-
bilities, the faience sistrum was no less attractive than
its metal counterparts. If the naos-sistrum was used
for non-musical purposes, it was due to factors other
than the sound properties of the fired clay.
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