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Introduction
This article reports the investigation of one resource 
for the animal cults: the textiles. It details the study 
of three animal mummies at the National Museum 
of Denmark to learn more about their contents, 
construction and bandages. Computed tomography 
(CT) scanning and experimental archaeology were 
used to calculate the quantities of textiles used 
for animal mummifi cation and the time spent in 
producing them. Based on this study, the potential 
of CT-scanning as a non-destructive method for the 
study of textiles is evaluated. Finally, the evidence is 
used to discuss the use, reuse and economic and ritual 
role of textiles in animal cults.

Animal mummies in ancient Egypt
Catacombs in ancient Egyptian necropoles have 
yielded and still contain hundreds of thousands 
and even millions of animal mummies (Ikram 2005; 
Nicholson et al. 2015). The numbers are so enormous 
that sources indicate that animal mummies were 

even used as ship’s ballast and subsequently sold as 
mummy-products as fuel, fertiliser and even medicine, 
pigments and paper (Elliott  2017). However, some 
were also collected as curiosities and have survived 
in museums and private collections around the world 
(Baber 2019).
Animal mummies can be divided into six categories: 
pet mummies, victual mummies, sacred mummies, 
votive mummies, false mummies and other mummies. 
Of these, the votive mummies were by far the most 
common and also form the most diverse group in terms 
of species with dedicated resting places. They include, 
among others, dogs, cats, ibises, raptors, crocodiles, and 
baboons (Ikram 2005, 2019). It is these votive mummies 
which are the subject of this study.
Animals were a part of the religious belief system 
of the ancient Egyptians. They were thought to be or 
contain a ba, part of the soul of their associated deity 
that would be active in both this life and the next one. 
Votive mummies were popular as they were believed 
to communicate messages to the gods (Bleiberg et al. 
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2013, 87-88). After death, animals were mummifi ed and 
sold to pilgrims who dedicated them to their associated 
deity in the hope that their prayers would be heard 
(Ikram 2019). Dogs were, for example, associated with 
and dedicated to the dog or jackal-headed god Anubis, 
god of mummifi cation and the afterlife, and cats to the 
protective goddess Bastet, represented as a cat or by 
a woman with a cat’s or lion’s head. Once a year, the 
dedicated mummies were escorted by priests to their 
resting place: catacombs carved out for the purpose or 
reused tombs (Ray 1976, 140).
Herodotus’ accounts of the Egyptians’ relationship 
to animals have given scholars the impression, that 
all animals were revered individuals (Malek 1997, 75) 
which, after a natural death, were mummifi ed and 
brought to rest. However, evidence of strangulation 
and trauma has questioned this (e.g. Zivie & 
Lichtenberg 2005). The original interpretation is 
brought further into doubt by the incredible numbers 
of dedicated animals at large necropoles in Egypt 
such as Tuna el-Gebel, North Saqqara and Abydos 
(Kessler and el Halim Nur el-Din 2005; Nicholson 
2005; Navilleet al. 2014). The Dog Catacombs at North 
Saqqara may have contained up to eight million dog 
mummies buried over a few centuries (Nicholson 
et al. 2015) and the galleries of Tuna el-Gebel likely 
housed more than one million ibis mummies (von den 
Driesch et al. 2005). The number of animal mummies 
that were prepared annually is likely to have been in 
the range of tens of thousands. Such numbers have 
led scholars to suggest that a large scale production 
of animals for mummifi cation took place. This idea is 
supported by writt en sources such as the archives of 
Hor of Sebennytos, who was a scribe born around 200 
BCE. He, among others, served in Memphis, where 
ostraca (texts on potsherds) provided evidence of the 
administration of the ibis cult. These texts, discovered 
in the animal necropolis of North Saqqara, are known 
as The Archive of Hor. The archive mentions temple 
personnel in charge of diff erent aspects of the breeding 
of ibises (Ray 1976). A papyrus lett er (Cairo Zenon 
Papyrus 59451, Lett er to Zenon from two Hierodouloi 
of Bubastis) mentions two men who are cat feeders in 
connection with the cat cult in Bubastis.
Votive animal mummies are normally dated to the 
fi rst millenium BCE and declined in number after the 
Roman occupation of 30 BCE. They were particularly 
popular in the Late Period (747 to 332 BCE) and the 
Ptolemaic Period (332 to 30 BCE) (Ikram 2005), probably 
as a response to a period of foreign rule and a wish to 
return to traditional customs. Many animal mummies 
in European museums are without archaeological 
context and have not been dated by radiocarbon 

analyses. Those which have been analysed in this way 
support a date to the Late and Greco-Roman periods 
(Burleigh 1980; Bleiberg et al. 2013; Wasef et al. 2015, 
De Moor et al. 2008), and indicate a possible change in 
the popularity of specifi c deities over this time period 
(Richardin et al. 2017).
Animal mummies provide important insights into the 
religious beliefs of the ancient Egyptians, techniques 
of mummifi cation, and the economies of animal cults. 
There is no doubt that large-scale production would 
have required large quantities of not only animals, 
but also of fodder, vessels, oils, resins and textiles for 
bandages. In order to understand the full economic 
impact, organisation and extent of animal cults, it is 
important to gain insight into the resources needed 
to sustain them. In addition to the raw materials and 
how they were procured, it is necessary to estimate 
the labour used in their production or procurement. 
One of these resources was the textiles used during 
embalming and for bandages. Even though extensive 
quantities of ancient Egyptian textiles have been 
preserved by favourable conditions, they have not 
received appropriate scholarly att ention, and only a 
few studies have focused on their role as bandages. 
However, a few recent studies indicate that bandages 
played both an important economic and ritual role in 
mummifi cation (Riggs 2014; Drewsen 2019).

Bandages for mummifi cation
The most commonly used textile fi bre in ancient Egypt 
and the only one to have been reported from extant 
mummy bandages is fl ax (Bensen et al. 1979, 123). 
Most studies of bandages have been on those from 
human mummies. However, there are a few studies 
of bandages from animal mummies (e.g. Dunand et al. 
2019, Tarek et al. 2019). Human mummies have shown 
wear and laundry marks (Hald 1946, Hall 1986), and it 
is therefore generally assumed that they were mostly 
made of reused textiles (Ikram & Dodson 1998, 153). 
Only exceptionally, as in the case of Tutankamun, 
were bandages produced specifi cally for wrapping 
(Winlock 1941, 10). Individual animal mummies have 
also been shown to contain bandages of diff erent 
textiles, supporting the idea of reuse (Bleiberg et al. 
2013, 127-128). While there is a general consensus on 
the reuse of textiles for animal mummies, it is unclear 
what quantities were needed and from where they 
came.
The collection of the National Museum of Denmark 
includes about 35 mummies or mummifi ed specimens 
of several diff erent species, including cats, reptiles, 
birds and fi shes. Of these, two are complete cat 
mummies and one is a modelled head of a cat. These 
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Fig. 1: The three specimens from the NaƟ onal Museum of Denmark, Copenhagen: a) The modelled head of a cat (AAa 96) from the top; 
b) AAa 96 from the boƩ om; c) Cat mummy AAa 114; d) Cat mummy AAa 6 (Images: a & b - Søren Greve, c - Anne Haslund Hansen and 
d - Torben Eskerod)
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(inventory number AAa 6) was collected by Carsten 
Niebuhr during the Royal Danish Expedition to 
Arabia 1761-1767 (Hansen 2016, 88-89). It may have 
come from Saqqara, as the expedition is known to 
have purchased items from local farmers in this area 
(Hansen 2016, 52-53). The mummy is approximately 
63 cm long and its outer layer is of broad bandages in 
a clearly diff erent colour to that of the layer below. It 
was x-rayed in 2002. A second cat mummy (inventory 
number AAa 114) was donated to the museum in 
1858/1859 by the shipbroker A. J. Polack, who was 
stationed in Alexandria (Buhl & Christensen 1969). 
The mummy is approximately 62 cm long and was 
x-rayed in about 1968, when it was documented that it 
contained a complete cat skeleton. The cat is wrapped 
in narrow bandages and covered by a black substance. 
The sculptured head of a cat (inventory number AAa 
96) was also donated by A. J. Pollack in 1856/1857. The 
head was probably once att ached to a cat mummy. It 
is covered with plaster which is gilded and painted. 
Judging from the bott om of the head, it is not possible 
to identify either bone or tissue.

Methods
The textile surfaces were examined using a Dino 
Lite Edge 3.0 digital microscope to record the spin 
direction of the thread, thread counts and weave. The 
mummies were CT scanned using a Siemens Somatom 
Defi nition AS CT Scanner at the Department of Forensic 
Medicine, University of Copenhagen. CT scanning is a 
radiographic technique which uses X-rays to visualise 
the internal structures of an object. The diff erent 
tissues absorb the X-rays passing through the bodies 
diff erently and this eff ect is known as att enuation. The 
materials with a high density, such as compact bones, 
inhibit the passage of the x-ray and are visualised in 
white or light grey. The materials with lower densities, 
such as soft tissues or bandages, allow the majority of 
x-rays to pass through, and are visualised in black or 
grey. Air spaces are rendered in black.
The following scanning and reconstruction sett ings 
were applied: 120 kV, 300 mAs, slice thickness 0.6 
mm, pitch 0.45, slice increment 0.4 mm and a sharp 
reconstruction algorithm (Br 59). The fi eld of view 
was kept as small as possible, resulting in a pixel 
size of circa 0.4 mm. The CT images were visualised 
using Myrian version 2.2.1 (www.intrasense.
fr), while the post-processing of the images were 
carried out using Mimics version 22 (htt ps://www.
materialise.com/en/medical/mimics). Mimics software 
allows the segmentation, i.e. isolation, and 3D 
visualisation of the diff erent structures, such as the 
bones and bandages of the mummies based on their 

were considered a relevant comparative evidence 
for the role and quantity of textile wrapping for 
archaeological material found in animal catacombs in 
general, and for disintegrated textiles, which do not 
enable thread counts or counts of layers, in particular. 
This is, for example, the case for the wrappings of dog 
and cat mummies from the recently analysed Dog 
Catacombs at the sacred animal necropolis of Saqqara 
(Brandt 2019; Nicholson et al. 2015).
Cat mummies are found at several burial places 
dedicated to cats in ancient Egypt, such as Bubastis, a 
city carrying the name of Bastet, and at the Bubasteion 
of Saqqara (Lenglet 1989, 20-22; Delvaux & Warmenbol 
1991, 137-139; see map in Ikram 2005, xvii) and cats 
were particularly popular in the Ptolemaic Period 
(Malek 1997). Studies indicate that a large proportion 
of the cats died at a young age either as kitt ens or 
juveniles. While the cause of death is not clear for all 
cats, some demonstrate cranial fractures or dislocation 
of vertebrae consistent with strangulation, suggesting 
that they were killed for mummifi cation (Armitage 
& Clutt on-Brock 1981, 195; Zivie & Lichtenberg 2005, 
117, Pl. 5.5).
Analyses of the cat mummies at Bubasteion in Saqqara 
revealed two types: 1) “Skitt le-mummies” with the 
forepaws elongated along the torso and the hindlegs 
curled up along the abdomen and the tail between 
the legs and resting on the abdomen; and 2) a more 
naturally shaped cat with individually wrapped 
limbs (Zivie & Lichtenberg 2005). Museum specimens 
around the world vary in size (e.g. a specimen at 
Cairo Museum measures 24 cm in length (Gaillard 
& Daressy 1905, 95) whereas a specimen (inventory 
number 37.1991Ea-c) at Brooklyn Museum, New 
York, US, measures more than 80 cm in length), the 
wrapping style (from basic overlapping strips to 
elaborate geometric patt erns), the use of coloured 
bandages, and modelled or painted facial features.
As previously mentioned, many of these museum 
specimens lack information about their fi nd context 
and precise dating, which make it diffi  cult to speculate 
about regional or chronological styles of wrapping. 
However, the elaborate geometric styles on animal 
mummies are often dated to the Roman period 
because human mummies from this era display a 
similar wrapping style (Bleiberg et al. 2013, 136). 
Nevertheless, a radiocarbon date of a cat mummy with 
geometrical wrappings, suggests that this wrapping 
style was used before the Roman period (De Moor et 
al. 2008, 110).
The National Museum of Denmark’s two cat mummies 
and the head of a cat mummy were submitt ed for 
further analysis (fi g. 1 a-d). One of the cat mummies 
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att enuation (Villa et al. 2019). A series of 3D models 
of the bones and the external surfaces of the cats was 
generated using the volume and surface rendering 
visualisation techniques. In addition, 2D and 3D linear 
measurements, angles and external surface areas 
were obtained directly from Mimics, as CT scanning 
provides 3D scaled information. The scans were used 

Fig. 2: CT scans of the cat mummies showing that two contained 
complete cat skeletons and that the cat head was modelled in tex-
Ɵ le: a) AAa 114; b) AAa 6; c) AAa 96 (Images: Chiara Villa)

for zooarchaeological observations, to visualise the 
internal constructions, and to assess the number of 
layers and their surface areas. The age-at-death of the 
cats were estimated based on the fusion state of the 
long bones as evaluated from the CT images using 
Smith (1969) as a reference.

Results and discussion

Zooarchaeological observations
The two complete mummies (AAa 114 and AAa 
6), were shown to contain entire skeletons of cats, 
whereas the modelled head AAa 96 was constructed 
entirely of textiles and covered with plaster to form a 
cartonnage (fi g. 2a to fi g. 2c).
The mummy AAa 114 contains the articulated 
skeleton of a juvenile cat of approximately 62 to 84 
weeks (fi g. 3). The cat’s skull is fractured on the left 
side, and the cervical vertebrae are discontinuous 
(between the third and the fourth vertebrae, there is a 
gap of 1.2 cm). The mummy AAa 6 contained the very 
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brighter and thinner than the layers below and in some 
places folded bandages are visible (fi g. 4). The bright 
surface was already noted as missing on its arrival at 
the museum in 1858/1859. The current surface now 
mainly consists of overlapping homogenous bandages 
about 2.5 cm wide saturated with a black resinous 
substance. This may have formed a stiff  or sticky base 
for the construction of the geometrical patt ern. The 
brighter original outer bandages form various patt erns. 
Traces of crossing bandages appear on the mummy’s 
neck, while the top of the head has bandages forming 
a square-ish patt ern. The body seems to have been 
decorated with horizontal bandages. These lighter 
fragments are likely to be the outermost layer. The 
ears of the mummy were modelled, but only the lower 
part is preserved (fi g. 4c).
The other mummy (AAa 6) had looser and broader 
bandages of about 5 cm, of which the single outer 
layer is brighter and the inner layers slightly darker. 
By looking at the two cats in cross-sectional CT 
images, it was clear that the number of bandage layers 
used varies over the body. For example, AAa 6 had 
a fl att er shape on one side underneath the shoulder 
girdle than on the other. This part is packed with more 
layers of linen to even out the shape and make it look 
symmetrical. The looser structure of the bandages 
of AAa 6 is seen in other cat mummies (e.g. British 
Museum, London, UK, inventory number 79.5351, 
Smithsonian National Museum of Natural History, 
Washington, US, inventory number 156306) and 
seems to represent a specifi c and recognisable style, 
distinct from AAa 114, which may have originally 
had a geometrical patt ern covering its body. It is very 
likely that future dating and possible pinpointing 
of provenance for animal mummies may reveal that 
diff erent styles are related to chronology or diff erent 
workshops.
Item AAa 96 is an example of the complete construction 
of a body part from textile. The inner elements consist 
of irregular textile scraps covered by a series of smooth 
layers, creating a base for the gilded cartonnage. The 
ears are shaped individually by the use of folded 
cloth around a core. An example (inventory number 
E 11475) at Penn Museum (Philadelphia, US) shows 
a similar inner construction. The head may have 
belonged to a complete mummy, with the body 
containing a cat or cat bones, or a mummy with no 
zooarchaeological content. So-called “false” mummies 
are well-known from ancient Egypt. These refer 
to mummies that were produced in antiquity, but 
are empty or contain only parts of an animal. Many 
elaborately wrapped mummies have been shown to 
fall into this category. Preliminary results indicate 

fragmented skeleton of an adult cat. This individual 
also showed cervical discontinuation (there is a gap 
of 2.1 cm between the fi rst and the second cervical). 
This mummy also showed dislocation of the fourth 
and fi fth lumbar vertebrae. Both mummies have long 
museum histories with potential undocumented 
handling and examinations. It is therefore likely that 
the injuries are post-mortem, although trauma to the 
head and cervical vertebrae fi ts well with the evidence 
from other collections of cat mummies, which point 
to violent rather than natural deaths. Both cats seem 
to have been eviscerated as no remains of the internal 
organs were seen.

Construction of the cat mummies
Both of the complete cat mummies are skitt le mummies. 
They are roughly equal in length (63 cm and 62 cm). 
However, the juvenile (AAa 114) is constructed with 
a textile extension of approximately 5 cm underneath 
the bott om of the cat. The original surface of AAa 114 
is mostly lost, but can be observed in a few places as 

Fig. 3: CT image of the shoulder area, showing epiphyses of the 
humeri of AAa 114 which are not yet fused. The arrows indicate 
the well-visible line of fusion (Image: Chiara Villa)
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2019, 181-182) or that wrapped parts could derive 
from particularly valuable individuals (Bleiberg et 
al. 2013, 134). Alternatively, empty mummies could 
be explained by the large-scale production of animal 
mummies leading to a shortage of available animals.

Calculation of surface area
For AAa 114, the external surface of the mummy 
measures 0.19 m2. The number of layers of bandages 
were measured at nine diff erent points on the mummy 
on axial CT images. These varied from three to nine 
layers (fi g. 5). A conservative estimate of an average 
of fi ve layers to cover the body was used. The estimate 
of the quantity of textile used for an animal mummy 
therefore equals 1 m2. It should be noted that this 
estimate does not include the brighter outer layers 

that an ibis mummy (inventory number 7461) at 
the National Museum of Denmark contained a few 
bones, probably a wing, and a row of hollow tubes, 
most likely large feathers (Persson 2017). Whether it is 
correct to call them false is a matt er of debate because 
there are various ways to interpret them. The Archive of 
Hor mentions irregularities in the ibis cult, leading to 
the imprisonment of six servants and the supervision 
of the ibises’ preparation to ensure the packing of 
“one god [in] one vessel” (Ray 1976, 77-78, 143). This 
text has been interpreted as evidence of the servants 
deliberately cheating with the contents of jars in the 
production of ibis mummies. Another suggestion 
is that, for the Egyptians, parts of the animal would 
symbolise the whole and that a mummy with a 
partial body would not be fake to them (e.g. Ikram 

Fig. 4: Details of the construcƟ on of AAa 11: a) The uppermost brighter bandages; b) The geometrical paƩ ern on the mummy’s neck; c) 
The remains of the modelled ears (Images: Anne Haslund Hansen)
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Fig. 5: Cat mummy AAa 114 with locaƟ ons of cross-secƟ ons where the layers of texƟ le were counted indicated (Image: Chiara Villa)
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Fig. 6: Cat mummy AAa 6 with locaƟ ons of cross-secƟ ons where the layers of texƟ le were counted indicated (Image: Chiara Villa)
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They varied from fi ve to 11 layers (fi g. 6). Using a 
conservative estimate of seven layers, the quantity 
of textile used for the mummy equals 1.61 m2. This 
excludes the textile packing used to even out the shape 
of the body.

which have been removed. The total used must 
therefore have been considerably larger.
For AAa 6, the external surface of the mummy 
measures around 0.23 m2. The number of layers at four 
diff erent points along the mummy were measured. 

Fig. 8: Overview of AAa 6 and Dino-Lite photographs of bandages. The black bars are 1 mm long (Images: Torben Eskerod and Luise Ørsted 
Brandt)

Fig. 7: Overview of AAa 114 and Dino-Lite photographs of bandages. The black bars are 1 mm long (Images: Luise Ørsted Brandt and 
Anne Haslund Hansen)
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one of the necessary resources for the animal cults. 
Unfortunately, no experiments determining the time 
spent producing textiles with Egyptian tools are 
known to be published. Therefore, if one wishes to gain 
an impression of the time invested, one has to use the 
few published experiments available, which may of 
course not be directly comparable to ancient Egyptian 
technology. A major obstacle is that the use of diff erent 
technologies may provide diff ering production times. 
In addition, in experimental archaeology, modern 
craftspeople will have a diff erent expertise and skills 
from ancient craftspeople: for example, effi  ciency has 
been shown to vary even between modern spinners 
(Mårtensson et al. 2006). It is therefore important to 
emphasise that such experiments always provide 
approximations of the time spent in textile production. 
Nevertheless, they have been extremely valuable in 
indicating the many processes involved in textile 
production and that collectively they represent very 
time-consuming work. Future experiments using 
ancient Egyptian technology may provide a closer 
approximation. The experiments in spinning and 
weaving linen by Ejstrud et al. 2011 at Ribe Viking 
Center (Denmark) using Viking Age technology are 
used here because they are currently the only known 
published examples using fl ax, and they have been 
used previously to estimate textile production time 
in ancient Egypt (Drewsen 2019). The most common 
spinning equipment used in ancient Egypt was, 
as in this experiment, a drop spindle (Salem and 
Al-Khalek; Vogelsang-Eastwood 2000, 272). Sources 
for the looms used in weaving in the diff erent eras 
are few, but, most likely several diff erent types were 

External inspection of the bandages
Photographs of the external textile surface of AAa 
114 and AAa6 were taken in places where the surface 
was large enough to provide evidence for threads per 
centimetre, and as fl at as possible to avoid distorting 
the image. Places where the bandages did not appear 
to be stretched were preferred (fi g. 7 and fi g. 8).
The black layer of bandages on AAa 114 appeared 
homogeneous so one spot was used for the calculation 
of the thread count because the glossy refl ective 
surface was hard to photograph. All fabric weaves are 
tabby and the thread s-spun (table 1). Tabby weaves 
and s-spinning were very common in ancient Egypt 
as well as for the majority of extant ancient Egyptian 
textiles (Vogelsang-Eastwood 2000). All weaves 
are faced, meaning they have more threads in one 
direction (warp or weft) than the other. The thread 
counts vary from 9 x 22 threads/cm to 20 x 40 threads/
cm. Both mummies have at least two diff erent types of 
weaves represented which is as documented for other 
animal mummies (Bleiberg et al. Bruni 2013, 127-128). 
Both mummies have the coarser weave innermost and 
the fi ner one on top, where it could be seen.

Calculation of working time
Based on the thread counts, the time spent producing 
the linen cloth for the bandages was calculated. The 
calculations are based on the inner bandages for both 
mummies because, for AAa 114, this is the quality 
of the extant bandages, and for AAa 6, this is the 
quality of the majority of the bandages (except for the 
one or two outermost layers). The production time 
is an important aspect when considering textiles as 

Table 1: Results of the visual inspection using Dino-Lite. * It was not possible to recognise the warp or weft, although the most dense 
thread system is likely to represent the warp.



17Archaeological Textiles Review No. 62

Articles

weaving the linen, and about 55 hours following Levy 
and Gilead. In total, using the proposed experiments 
with their inherent approximations, spinning and 
weaving of the bandages would require 121 or 144 
working hours, respectively.
Even with the above described diffi  culties of using 
such experiments, it is clear that the working time 
invested in producing such bandages must have been 
enormous using either a warp-weighted loom or a 
ground loom. Droß-Krüpe discusses the use of time 
spent to weave linen based on Egyptian papyri from 
the Roman period. Her estimation that one weaver 
can produce 1 m2 of linen in 107 hours supports the 
substantial use of time spent on weaving (Droß-Krüpe 
2011, 82).

Consumption of textiles by animal cults
The quantities of textile used may vary between and 
within animal species according to their size and 
depending on whether the bandaging was meticulous 
or cursory. Nevertheless, the minimum estimates 
provided for the cat mummies at the National 
Museum of Denmark indicate a high demand for 
linen for wrappings. This could have been in the 
range of tens of thousands of square metres every 
year for a single catacomb such as the Dog Catacombs 
of Saqqara or the Ibiotapheion of Tuna el-Gebel. In 
large necropoles with multiple cults, the demand for 
textiles for bandaging must have been immense. The 
numbers provided here do not take the linen used 
during mummifi cation before the fi nal wrapping into 
account. The high demand for textiles at necropoles 
is also demonstrated by the Sarapieion archive’s 
evidence of Ptolemais, son of Glaukias, who served as 
a detainee in the Memphite Sarapieon at Saqqara in the 
second century BCE (Thompson 2012, 209-212). Here, 
he profi ted by trading in cloth because linen was in 
high demand for shrouds, padding and bandages for 
mummies. Judging from this description, at least some 
of the textiles that entered embalming workshops 
were purchased, although it can be speculated that 
others were donated as off erings.
The calculations provided here confi rm the well-
established notion that textile production was a 
time-consuming process in ancient society and the time 
invested in textile production in ancient Egypt must 
have been enormous. The prices of textiles are described 
in several sources. They varied very much depending 
on quality and garment type (e.g. Thompson 2012, 
210-211). A trade in second-hand textiles also seems 
to have made up part of the market (Janssen 1975). 
However, the linen qualities described are diffi  cult to 
match to linen found in the archaeological record. It is 

in use simultaneously. In the New Kingdom, 16th to 
11th century BCE, both the horizontal loom and the 
vertical two-beam loom seem to have been in use in 
Egypt, and in the Ptolemaic and Roman periods, the 
warp-weighted loom was in use at sites dominated by 
a non-Egyptian population (Mossakowska-Gaubert 
2020). It cannot be determined which loom was used 
for the cat mummies’ textiles, as the bandages have no 
selvedges, and they may come from multiple diff erent 
looms. Therefore, two calculations for the weaving 
time of tabby are used here: one using a warp-weighted 
loom (Ejstrud et al. 2011) and one using calculations 
for a reconstruction of the Chalcolithic Period linen 
shroud of The Cave of the Warrior, in the southern 
Levant, with a ground loom (Levy & Gilead 2013). The 
Ejstrud et al. tests showed that a modern experienced 
spinner can spin an average of about 56 m of thread 
per hour and that an experienced weaver can produce 
an average of 5 cm of fabric (to a width of 95 cm) per 
hour on a warp-weighted loom (Ejstrud et al. 2011, 62, 
67). Levy and Gilead’s calculations suggest that a team 
of fi ve (two skilled weavers and three children) can 
produce a 7 m linen textile (to a width of 2m) in 480 
hours, that is 5 cm in 1.37 hours for each of the fi ve 
persons, on a ground loom (Levy & Gilead 2013, 42).
The thread count of 13/32 threads per cm is equal to a 
total of 4,500 m of spun yarn for the bandages of AAa 
114. Using the estimate of 56 m thread spun per hour, 
this equals 80 hours of spinning. With an approximate 
1 m width, weaving 1 m2 would have taken about 
20 hours following Ejstrud et al. and about 34 hours 
following Levy and Gilead. The experiment at Ribe 
Viking Center was performed with 22 warp threads 
and 12 weft threads per cm and Levy and Gilead’s 
calculations are based on a thread count of 12/17-18. A 
higher number of warp threads might have extended 
the required time. In total, therefore, at least 100 hours 
was spent spinning and weaving the bandages for 
cat mummy AAa 114. This is based on a conservative 
minimum quantity of textile and does not take the 
missing outer layer into account. This also excludes 
time spent harvesting and processing the fl ax and 
sett ing up the loom (Ejstrud et al. 2011; Levy & Gilead 
2013), which were also time-consuming processes 
involving many diff erent steps (Vogelsang-Eastwood 
2000, 269-271; Andersson Strand 2012).
For item AAa 6, the bandages with a thread count of 
9/22 are estimated to contain 3,100 m of spun yarn per 
square metre. That equals 4,991 m and 89 hours of 
spinning for the conservatively estimated number of 
layers, excluding the textile packing. The thread count 
of the inner layer is approximately equal to the set up 
used by Ejstrud et al. and results in 32 hours spent 
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mummies therefore seems to have been of great 
importance. This is supported by the placement of the 
fi ner bandages outermost. Since elaborately wrapped 
specimens sometimes do not contain faunal content, 
it is worth speculating on whether the exterior was 
actually more important in determining the price of 
the mummy than the interior.
In general, the shaping of the cats, with even exteriors 
and straight bodies and heads, adhere to some of the 
basic principles of Egyptian art, namely symmetry 
and frontality (Robins 1997, 19-24). In this way, 
the wrappings helped to create a shape which was 
considered to be the ideal image of the animal (Riggs 
2014, 89). The compact wrapped shape would provide 
protection for the body in an actual and symbolic way. 
A wrapped body was associated with the appearance 
of the venerated and the divine (Riggs 2014, 144-
146). It seems that the use of textiles was an aid to 
the mummy’s perceived ability to act as a vessel for 
prayer.

Conclusion
This study has demonstrated that CT scanning was a 
non-destructive and rewarding method by which to 
provide a broad set of data on three specimens from 
the collection at the National Museum of Denmark. 
Furthermore, the method proved successful for the 
specifi c purpose of calculating the quantity of textile 
used to wrap two cat mummies and has potential 
for the calculation of cloth used on mummies in 
general. The scans showed that the two cat mummies 
contained complete cat skeletons, while the head was 
modelled entirely in textile. It was possible to estimate 
the age of the cats, although the precise cause of death 
could not be determined. The images off ered good 
opportunities for studying the construction of the 
mummies, including the probable preparatory black 
layer of AAa 114, which may have been an optimal 
surface for its geometrical wrappings. The two 
complete items seem to represent two distinct types of 
cat mummy: a tightly bound mummy with modelled 
facial features and a more loosely wrapped mummy. 
It is likely that, in the future, radiocarbon dating and 
studies of provenance may reveal whether such types 
can be associated with diff erent geographical areas or 
workshops or date to specifi c time periods.
This study also demonstrated that large quantities of 
textile were required for animal cults and must have 
made up a much needed and valuable resource at large 
necropoles. The textiles were, however, just one of 
the resources required at the embalming workshops. 
Nevertheless, their evidence sheds light on the 
complex process of mummifi cation and emphasises 

therefore not straightforward to estimate the economic 
value of the bandages. Since textiles were circulated 
and reused to a large extent, even recycled textiles 
must have had a reasonable value. This is supported 
by a papyrus including a price list of the items found 
in a Greco-Roman embalmer’s cache which lists linen 
cloth as the most valuable resource (Ikram & Dodson 
1998, 105). The Archive of Hor also states a price for 
bandaging of mummies (Ray 1976, 145). However, the 
value of the currency listed is unknown.
The mummies studied here each consisted of at least 
two diff erent qualities of textile, which confi rms 
previous studies showing that several qualities were 
available for the embalmers. It also indicates that 
they might be made of reused textiles, as with other 
mummy bandages. That high numbers of textiles were 
used for human mummies has been acknowledged 
for a long time: e.g. the 375 m2 of cloth used for the 
mummy of Wah (Vogelsang-Eastwood 2000, 295). 
However, the present study shows that high numbers 
of textiles were also needed for animal cults, that the 
quantities required in necropoles was much more 
substantial than hitherto recognised, and that reused 
textiles must have made up a signifi cant part of the 
resources needed in the embalming workshops. The 
quantities calculated here illustrate that textiles were 
of great importance in the animal cults. It may be 
that their role extended beyond the practical use of 
enclosing the remains to a ritual role in transforming 
them and aiding their passage into the afterlife (Riggs 
2014).

Concealing and displaying
All of the three specimens investigated demonstrate 
how textiles were used to mould and change the 
appearance of the body of the mummy. In AAa 6, 
textiles were used to make the body more symmetrical, 
probably to make it more appealing to the pilgrims 
who would buy it. The textile bott om of AAa 114 could 
have had the function of stabilising the mummy if it 
was to be displayed standing or it could simply have 
been applied to make it appear larger. The properties 
of textiles make them ideal for modelling, which is 
clear in the construction of the modelled head AAa 
96. For some skitt le cat mummy types (of which there 
are multiple variations), textiles were used to enhance 
ears, which were important for their appearance and 
recognition as cats. In this way, textiles were used 
both to conceal the true content of the mummies (not 
symmetrical or missing faunal content) but also to 
appeal to the pilgrim through specifi c and recognisable 
characteristics with a desirable and aesthetically 
pleasing shape. The exterior appearance of the animal 
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the economic and organisational requirements of the 
animal cults. In the future, further studies of resources 
for animal mummifi cation will add to this picture.
This study is valuable for the documentation 
and future preservation of the mummies. Many 
museums contain objects collected prior to controlled 
excavations. This study has shown that interest in 
such objects can be revived by means of new methods 
and multidisciplinary object-based research. It is 
hoped that the present study will, alongside archival 
research, contribute to the mapping of how, and from 
which sites, artefacts were collected and subsequently 
dispersed in the “pre-archaeological” period.
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