
Abstract

This report highlights the importance of using CT as a non-invasive tool for 
studying ancient pot burials. These scans can provide valuable information about 
the ancient pot burials of children. The non-invasive systematic analysis of CT 
images of a mummy in a pot provides a wealth of forensic and anthropological 
data, and also throws light on ancient funerary rituals.

Introduction

Pot burial, the entombment of bodies in ceramic vessels, was sometimes practiced in ancient Egypt 
for infants and children (Power and Tristant 2016, 1474–1488). 

Radiology using X-rays is a useful method for investigating an object as it can reveal the different 
densities within a structure. The application of radiology in mummy studies has been used since the 
introduction of X-rays in 1895. Radiography using X-rays is used to make the contents of mummy 
bundles visible, to evaluate bone age, to detect skeletal diseases, and to reveal dense packing and 
jewelry inside (Chhem and Brothwell 2010, 2).

Computed Tomography (CT) scanning is an advanced form of X-ray imaging that can provide hundreds 
of thin sections at different angles that can be combined into a three-dimensional image of the body. 
CT can provide much more detailed information than simple X-rays. CT has frequently been used in 
mummy studies (Hawass and Saleem 2016, 11–28; Chhem and Brothwell 2010, 43–54). CT has also 
been used in the investigation of ancient pots (Jansen et al. 2001, 315).

We selected a pot of unknown identity with a mummified child’s head protruding from its opening 
to investigate using CT. The aim of the study was to investigate the value of CT in examining ancient 
Egyptian pots and to illuminate the practice of pot burial.
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Material

We studied a pottery jar with a child’s head 
protruding from its opening housed in the 
basement of the Egyptian Museum in Cairo 
in sector SS 22E (JE 38283; SR 4/ 11370) 
(Figs. 1 and 2). Only very limited data were 
available in the records of the museum 
about the object. The date of the pot’s 
acquisition was 1906. The pot was purchased 
at Gebelein, a town in Upper Egypt. No 
other data was available in the museum’s 
records about the pot or its contents.

Methods

A. Visual examination: We studied the 
pot using naked-eye inspection as well as 
photography (using a digital camera) to 
capture the maximum amount of visual 
information about the pot and its contents. 

B. CT examination: The Egyptian Museum 
in Cairo has a multi-detector Computed 
Tomography (CT) scanning machine 
(Somatom Emotion 6; Siemens Medical 
Solutions, Malvern, Pennsylvania) installed 
on a truck in its garden. The object was 
transferred from the basement to the garden 
of the museum where the CT machine is 
located. We placed the pot horizontally 
on the table of the CT machine, stabilizing 
it and the mummified head with foam pads. 
The steps of transferring and preparing 
the pot for CT scanning were carried out 
under the personal supervision of all 
authors in this work.

Fig. 1. Photograph of a pot (JE 38283; SR 4/11370) 
housed in the basement of the Egyptian Museum
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We adjusted the CT scanning parameters to: KV=130; effective MAS 23; Pitch 1.00; FOV from 350; 
Slice thickness 0.6 to 1.25 mm; reconstruction 0.4 to 0.8 mm. The CT scan time was 2 minutes. On 
a special workstation we reconstructed the CT images to the sagittal, coronal, axial, and oblique 
planes. We used different ranges of window width for soft tissues, bones, and pot viewing. We 
constructed two-dimensional and three-dimensional images using different techniques: maximum 
intensity projection (MIP), multiplanar reconstruction (MPR), surface shaded display (SSD), and 
volume rendering technique (VRT).

We collected CT findings related to: the pot and its contents.

Fig. 2. A photograph of the top of the pot (JE 38283; SR 4/11370) shows the vault of the child’s head protruding 
from the mouth
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Results

The results of the visual examination and the CT scan are summarized in the following table:

Item Character Visual inspection CT examination
Pot Shape Ovoid pot with wide mouth. Amphora 

shaped. The rim of the pot’s mouth is 
irregular and broken. The base of the 
pot is tapered (foot) with a broken tip.

Similar to visual inspection

Dimensions Length: 670 mm; maximum diameter 
220 mm

Length 670 mm, maximum diameter 219 
mm

Wall thickness Could not be measured Measures 10–23 mm
Material Fired red clay Heterogeneous material with relatively high 

global density of (1500 HU) and multiple 
irregular small very dense flecks (2000 HU)

Surface Smooth with transverse thin regularly 
spaced lines.

No inscriptions, glaze, decorative 
motif, or deliberate modifications or 
treatment.

Similar to visual inspection. Transverse lines 
are seen clearer.

Cracks Not visualized -Z-shaped crack through the full thickness 
of the pot’s wall. The crack has three 
components: upper horizontal (191 mm), 
lower horizontal (113 mm), and oblique 
vertical connecting the other two (301 mm)

Contents Mummy Only the top of a child’s mummified 
head could be visualized at the pot’s 
mouth. The top of the skull is covered 
by light brown patches and lockas of 
hair. No evidence of skull fractures or 
defects. 

The head is flexed, filling most of the 
pot’s mouth. Neither the face nor the 
rest of the body can be visualized.

A complete artificially mummified human 
male child 5 months old. The head is flexed 
on the body. The body is extended. The 
upper limbs extend beside the body. The 
ankles are dorsi-flexed.

Others Brownish linen bands and grayish 
material are seen inside the pot

The pot is filled with loose, randomly folded 
linen (-700 HU) with irregular areas of higher 
densities (137 to 379 HU), likely resin, 
associated with mummified tissues. Dense 
irregular mass of intermediate-high densities 
(2000 HU), likely mummified viscera.
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The CT scan revealed the complete mummy of a human child (Fig. 3). 

Detailed CT findings of the mummy inside the pot:

Preservation status and posture: A well-preserved complete mummy of a child. The head is tilted 
forward and the chin rests on the chest. The body is fully extended. The arms extend along the sides 
of the body; the palms and fingers of the hands are extended (Fig. 4).

CT measurements of the mummy (See Table 2) were obtained according to methodology published 
previously (Hawass and Saleem 2016, 11–28).

Gender: The mummy is male; phallus and external genitalia are well preserved.

Fig. 3. A three-dimensional (3D) CT image of the pot 
shows that is made of heterogeneous material of global 
high density and multiple irregular very dense specks

Fig. 4. Longitudinal maximum intensity projection (MIP) 
CT image of the pot showing a complete artificially 
mummified human male child inside
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Age: The mummy is of a neonate, 1-3 months of age. Estimation was according to long bone 
measurements (Scheuer, Black, and Cunningham, 2000, 288–415; Zaki, Hassan, and El-Masry 
2008, 69–81), non-erupted teeth, opened anterior fontanelle (Esmaili, Esmaeili, Ghane-Sharbfaf, 
and Bokharaie 2015, 15–23) (Fig. 5), and cranial measurements (Faix 1982, 304-306; Zaki, Hassan, 
and El-Masry 2008, 69–81).

Mummification style

Cranial mummification: CT images show an empty cranial cavity and a defect in the ethmoid plate 
measuring 24 mm and 10 mm in transverse and anteroposterior dimensions respectively. We noted 
intactness of the membrane covering the anterior fontanelle as well as the interhemispheric fissure.

Body mummification: CT images show a left inguinal incision that measures 35.8 mm in length. 
There are no viscera or linen packs inside the torso apart from scarce soft tissue remains.

Foreign bodies: A small oblong object is seen in the lower pelvis close to the anal opening; it measures 
8 x 4 mm in length and transverse dimensions respectively and has a CT density of 1200 HU.

Wrappings: The mummy is not wrapped but loosely folded linen layers surround its body inside the 
pot. Several linen layers are dense, likely viscera treated with resin (Fig. 6).

Fig. 5. Maximum intensity projection (MIP) CT image of the skull of the mummy showing 
an opened anterior fontanel, a finding that could not be detected by visual inspection
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Pathology and cause of death

The skull and bones of the mummy have normal appearances for the estimated age of 1-3 months. 
Both feet are dorsi-flexed, likely the result of mummification position rather than pathology. No 
deformities or abnormalities could be detected in the skull, spine, torso, or limbs. 

None of the CT findings clarified the cause of death.

Fig. 6. Two-dimensional transverse image of the pot showing a cross section of the mummy at the chest level. The 
pot is filled with loose linen and a dense irregular mass of intermediate-high densities (2000 HU) likely containing 
tissues remains and resin (arrow)
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Findings related to the pot

The pot is made of a pale pink fired-clay that has a smooth regular surface with fine transverse 
narrowlly spaced lines. To the naked eye, the pot appears to be wheel-made rather than hand built. 
The pot has the shape of an amphora, a domestic pot that was used as storage jar in ancient Egypt. 
The mouth of the pot is irregular, suggesting that the pot was broken or cut to fit the mummy and 
emphasizing that the pot was likely not originally made for a funerary purpose. 

Visual examination offered limited information about the pot’s contents. Only the top of a child’s 
mummified head could be seen filling the pot’s mouth. Locks of hair and gray-light brown patches 
cover the head; no evidence of fracture or skull defect is apparent. Brownish linen bands and grayish 
material fill the pot. The rest of the body could not be seen.

Discussion

In this report, we investigated a pot containing the head of mummified child brought from Gebelein 
and housed in the basement of the Egyptian Museum in Cairo. Pot burial was a known practice in 
ancient Egypt. A study of published accounts of 46 sites in Egypt dating between 3300 B.C. to 1650 
B.C. indicate that almost half (329 of 746) of the child burials counted were made in pots (Power 
and Tristant 2016, 1474–1488). Children in ancient Egypt were also buried in wooden coffins, and 
cases made of reeds or limestone. Burials in pots and in other types of containers (baskets, reeds, and 
wooden coffins) appeared roughly at the same time, during the Naqada II period, ca. 3500 B.C.). 
(Power and Tristant 2016, 1474–1488).

The museum’s records have no additional information about the pot or its contents. The ideal scenario 
for examining such an archaeological object with concealed or unknown contents is indeed minimal 
intervention. 

The amphora-shaped pot was likely a household item, not originally made for a funerary purpose. 
Recycling of a household pot to be used for burial has been previously noted in ancient Egypt and 
may indicate a low socio-economic level (Power and Tristant 2016, 1474–1488).

It was not possible with only the naked eye to study the pot or to identify its contents without destroying 
it. Fortunately, computed tomography (CT) is a safe tool that has been used in archaeology for decades. 
CT allows non-destructive detailed information about soft tissues, bones, embalming materials, 
amulets, and variety of substances (Hawass and Saleem 2016, 11–28).

The volumetric reconstruction of the CT images provided accurate information about the pot’s surface 
and wall thickness. CT images confirmed the visual impression that the pot was manufactured by 
turning on a wheel. Fresh soft clay can retain marks showing how it was manufactured: modeled by 
hand or turned on a wheel. Moreover, the adhesive nature of the fresh clay incorporates residues and 
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other particles that have been in contact with it before firing. CT study of a ceramic pot enables a 
study of its global density and the granulometry of the dense (metal) flecks it contains. These inclusions 
allow the radiologist to trace back the steps of formation of the pot and to identify any inconsistencies 
(Ghysels 2017, 1). CT images of the pot in this study revealed the heterogeneity of the clay material 
used to make the pot and showed multiple high-density inclusions. In addition, CT images enabled 
visualization of an extensive full thickness three-limbed crack through the pot’s wall that was not be 
seen initially with the naked eye. The diagnosis of this extensive crack in the pot’s wall warranted 
rapid intervention and conservation of the pot.

Pertinent interpretation of the CT images of an archaeological object (or an artwork) can provide 
detailed study of its inner state and contents (Ghysels 2005, 1). Unlike visual examination, the CT 
study showed clearly that the pot contained the complete mummy of a child. 

Two- and three-dimensional CT images identified the mummy of a child inside the pot; the intact 
phallus indicating the gender of the child. 

Mummification in ancient Egypt was practiced for more than three millennia to preserve the body 
and its identity for the afterlife. Much information about mummification comes from the writings of 
a Greek historian, Herodotus, during the 5th century B.C. According to Herodotus, the mummification 
process depended on the socio-economic level of the deceased, though the methods changed over 
time (Ikram and Dodson 1998). A perfect quality mummification process included removal of the 
brain through a break in the skull base inflicted by a hooked tool inserted through the nostrils. Next, 
the abdominal organs were removed through an opening in the lower left abdomen. The body was 
then dried using natron salt. The embalmers used spices and resinous materials and placed linen packs 
inside the dried body cavity, nostrils, orbits, and sometimes under the skin (subcutaneous packing). 
The body then was wrapped with linen, and amulets and jewelry were placed inside the body and in 
between the layers of the wrappings. On the other hand, mummification for middle and poorer classes 
was downgraded or minimally performed (Hawass and Saleem 2016, 19–-230). 

Reconstructed CT images in two and three dimensions of the child within the pot in this study 
shows signs of a good quality artificial mummification process, as the brain and viscera were 
removed through a defect induced in the skull base and a left inguinal incision respectively. However, 
there are other signs detected by CT indicating a downgraded mummification, no resin, visceral 
linen packs, subcutaneous packing, or amulets were detected. Also, the body is not wrapped but 
instead is surrounded by loosely-folded linen placed inside the pot. This style of mummification 
suggests that the deceased was from a middle to lower socio-economic level. Pot burial in ancient 
Egypt was not necessarily out of poverty as it has been reported also in high status tombs, such as 
that for an infant placed in a pot alongside the body of Governor Ima-Pepi of the late Old Kingdom/
early First Intermediate Period mastaba tomb at Balat in the Dakhla Oasis. The pot burial of the 
infant contained seven beads covered in gold foil. Hollow pots may have symbolized the womb in 
ancient Egypt, and thus were used to represent a rebirth into the afterlife.  (Power and Tristant 
2016, 1474–1488).
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As early as the 4th Dynasty, containers of ceramic or stone (canopic jars) were used for storing the 
viscera that were removed during mummification. The use of canopic jars was limited to the higher 
social classes. This custom was discontinued gradually during the first millennium B.C. and had 
disappeared completely by the Roman period (Shaw & Nicholson 1995, 59). No canopic jars were 
found in the pot in this study; however, what seemed to be a linen pack containing resin and mummified 
tissues was placed inside the pot. This could have been a cheaper way to keep the mummified viscera 
than using canopic jars.

The amphora-shaped pot in this study is uncharacteristic of early pottery in ancient Egypt, but 
rather reflects pottery shapes in later Greco-Roman periods. The pot looks identical to type of pot 
or amphora that was used for infant burials found in the Kafr Abdou district in Alexandria and 
dating to the Greco-Roman period (Sabah 2009, 253–274). Although CT scan of an object can help 
establish the history of the piece, when used in conjunction with other techniques of observation 
and analysis, it is not a test for dating (Ghysels 2005, 1), and thus cannot confirm nor contradict 
this suggestion.

Conclusion

The current study suggests that this pot burial is of a mummified infant from the middle-to lower 
classes of the Greco-Roman period. This report highlights the importance of using CT as a non-
invasive tool to study ancient pots with uncertain contents. The CT scan provides valuable information 
about the ancient pot burial of children. The non-invasive systematic analysis of CT images of a 
mummy in a pot produces a wealth of forensic and anthropological data.
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