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An Attempt to Calculate the Number

of Inhabitants in Relation to the Social
Dimension in Neo-Babylonian Residential
Architecture on the Example of Babylon

Introduction

The article attempts to reconstruct the approximate number of residents of
households from the Neo-Babylonian period. The example of the ancient city
of Babylon was chosen due to the good condition of the households and the
continuity of architectural features and residential traditions from antiquity till
the present day. In the first part, I discuss the characteristic features of Neo-
Babylonian households. In the second part, based on ethnographic sources,
ways of adapting the household to the needs of its residents are presented. In
the third part, an analysis regarding the calculation of the number of residents
in a household based on the surface area was undertaken.

The three main residential areas date back to the first millennium BC and
were discovered in southern Mesopotamia: in the area of Merkes in Babylon
(Reuther 1926: 77-122), in Ur (Woolley, Mallowan 1962: 43—48) and Uruk, in
the west and southwest of the temple of Eanna. The article will discuss 15 ex-
amples of households: 12 households from the Merkes area, one household
al-Bayati (al-Bayati 1985: 113-116) located to the west of the Greek theatre and
the Ishtar temple, 2 households (E-1, E-2) (Wetzel, Weissbach 1938) located near
the gate of the 4™ temenos of Etemenanki.

The households of the Merkes area are usually much larger than ordinary
households built during this period. They range in size from about 100 to
over 1000 square metres while a standard household has an average area of
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approximately 400 m* (Miglus 1999: 307—310). The overall location of the resi-
dential area in relation to the city plan was the same as in previous periods’ in
Babylonian cities, i.e. within the inner-city walls*. The Neo-Babylonian house-
holds had one or two main entrances, most of which opened directly onto the
main street. A characteristic feature which they shared was the central court-
yard, which was the main source of ventilation and provided light throughout
the household. All rooms whose walls surround the courtyard had thicker “par-
tition” walls which was beneficial as it ensured better thermal insulation. There
were also examples of households which had more than one courtyard, which
may indicate that they served as multi-family households?, or had an economic
function as in the case of household IV*.

The main salon stood out with its dimensions as the largest room among
all rooms. It was always located on the south side of the courtyard to avoid
and reduce light falling in parallel during sunrise and sunset. Often the main
living room was surrounded by smaller rooms: a bedroom in the south and a
bathroom or toilet from the east or west. Those rooms constituted the main
salon in the household. The number of living rooms depended on the number
of courtyards, and each courtyard had its own apartment in its southern part.

In order to maintain privacy, the main entrance to the household was
placed on the opposite side of the residential part of the household (courtyard
and main living room), or other rooms separated them. Sometimes near the
entrance was the so-called reception room which separated the courtyard from
the main salon (see Fig. 14, room s).

The Household

Archaeological research alone cannot provide complete information on the op-
eration of households, there it is important to use ethnographic data to recon-
struct the functionality of the home. The attempt to determine the relationship
between the surface of households and the number of inhabitants is based on
many cultural and biological factors. The difficulty lies in the precise determi-
nation of the home development cycle and the proper recognition of the possi-
ble effects of changes to the household plan in the archaeological record.

1 As for example, in the Old Babylonian period (1800-1595 BC).
2 See city plan of Babylon (Merkes area).
3 In my opinion, each courtyard with a main salon belonged to one family.

4 The texts from the temple archives demonstrate that small craft production could take
place in residential households. For more on this topic, see Castel (1992); Baker (2010).
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According to P. Laslett (1972) and H.D. Baker (2010), a “household” is defined
as a “roommate housing unit”. Based on their research, we can divide the house-
hold into the following types:

1. The “simple nuclear family” consists of parents and their children, without slaves’.

2. A “family conjugal unit” consists of a marriage without children or one
widowed spouse with children and with or without slaves.

3. The “extended household” consists of a “family conjugal unit” with addi-
tional family member(s) and with or without slaves.

4. A “multiple household” consists of more than one “family conjugate unit”
joined by marriage or kinship.

Families consisting of small cells were led by the head of the family. As stated
by Marten Stol: in the first half of the first millennium BCE, monogamy was
the norm in Mesopotamia, and a marriage could only be annulled when the
previous spouse had agreed to it or if the wife had not given birth to children
(Stol 1995: 488—489). It was unusual for families to have more than five children
living together at the same time. One of the reasons for this was the high mor-
tality rate among children (Matthews 2003: 21), while life expectancy at this
time was around 50—60 years (Castel 1992: 102; Tenney 2010: 140)°.

The distinguishing features of the four household types that developed in
response to different conditions and directly affected the lifestyles of inhabit-
ants can be described through reference to ethnographic sources and described
as follows (Baker 2010):

1. Division of inheritance.

2. The need for physical division within the household. An example is household II,
in which a new main entrance was built because of the newly built household I1I,
which blocked the old entrance to household II (see illustrations; Reuther 1926).

3. Household rental. Written documents can provide substantial evidence indi-
cating a variety of joint ownership scenarios. From these, it can be determined
that the whole household (or part of it) was rented. Households II, III, IV, X
and al-Bayati (see illustrations) can serve as good examples of rental practice.
Rental may occur in homes that have more than one main living room (bt 7/-
tani) and more than one courtyard (tarbasu)’.

s Schloen claims that for the entire first millennium BC in Levant, most households
consisted of a simple nuclear family (Schloen 2001: 125).

6 Other examples are classified by scholars based on ethnographic texts as follows:
40 — beginning of life, 50 — short life, 60 — maturity, 70 — long life, 80 — old age,
90 — extreme old age (see Gurney, Hulin 1964; Sjoberg 1974).

7 For more details on Babylonian terminology describing the rooms of the household ver-
sus functions, see Baker (2015).
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4. The division between various sides, when the household is inhabited by
more than one family who are related to each other, without the introduc-
tion of any modifications to the household plan.

After analysing these factors, no clear correlation can be found between the
size of the households and the number of families. It should also be taken into
account that slaves lived in the same household®. Considering the size of the
property, it must be remembered that the number of inhabitants does not have
to correspond to the area of the entire household. Therefore, it can be assumed
that the size of the household indicates the status of the family in the social
hierarchy. It should be noted that in the light of current research, it is uncer-
tain whether the hierarchical family structure in question was the same in all
regions and whether it affected all social groups.

Methods for Calculating the Number
of linhabitants Using Residential Areas

The methods for calculating the number of inhabitants in a residential home
have been analysed by many researchers (including Fakri 1981; Kolb et al. 198s).
In this approach, the results of considerations by the American cultural anthro-
pologist, R. Naroll (1962), were adopted. Based on research in eighteen socie-
ties from four continents, he proposed 10 m* as an average living space for one
person. This is described by the following formula:

POPULATION = AREA / 10 M” (NAROLL'S CONSTANT)

Steven LeBlanc proposed calculating the required area for one person, taking
into account only sheltered living spaces in the household (without public spaces)
(LeBlanc 1971: 210). Considering these assumptions, the compiled data for three
cultural regions (Samoa, Iran, South America) assume values from 7 to 10 m*
per person (Pfilzner 200r: 28). For military camps, it is estimated that this space
is much smaller and ranges from 2 to 4 m*. As for the application of the above
formula for archaeological data, the residential area should be distinguished from
the storage space and the separate area occupied by animals, and take into ac-
count all parts of the building or rooms that were used at that time.

S. Cassellberry stated that calculations for culturally diverse areas do not in-
clude types of households, and the number of square meters per person is not deter-
mined biologically, but culturally (Casselberry 1974: 117-122). He rejected the general

8 Baker (2010: 184) quotes an example where slaves lived with their masters.
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calculation of the number of inhabitants and suggested setting appropriate values
for each specific type of household. For large open households, inhabited by many
families, he accepted an average of 15 m* per person. For example, for Aliabad in
Iran, an average area of 10 m* can be counted per person in multi-family houscholds
for basic and extended families, while in Hasanabad for the same type of household,
this area is approx. 7.3 m*. In both cases, the calculations were carried out taking
into account only the surface of indoor living spaces. At Tall I-Nun in Iran, there are
larger fluctuations in population density and type of households — in former villages,
the population density was 33 m” per person, while in modern villages it is approx-
imately 200 m* (in both cases these values apply to the general area of the house-
hold). For roofed areas of households with high performance standards discovered
in i-Nun, this value reaches 11 m* in former villages and 30 m* in the cities of today.
Ethnographic research indicates that the demand for living space varies even within
one geographical region. This can be demonstrated from a comparative analysis of
pueblo settlements located in south-western America. Households in tightly buileup
estates are larger than households in areas with loosely placed buildings, although
not many residents live there (Pfilzner 2001: 29). The size of living space per per-
son increases in densely built-up settlements. However, fluctuations in size do not
depend only on economic, cultural or existential factors. K. Dohm (1990) demon-
strated that a higher population density in sediments increases the need for privacy.

A great deal of archaeological research has focused on determining the
number of inhabitants based on excavations of households. It is generally ac-
cepted that nuclear families lived in small households, and extended families
lived in larger buildings, which in turn allows the approximate number of in-
habitants to be determined per square meter of the living space of the house-
hold. The main concern turns out to be the relationship between the number
of inhabitants, the size of the household and their linear increase relative to
the area of the household. Depending on the model, it is assumed, for exam-
ple, that the average area that an inhabitant could occupy is 5.9 m* per adult
according to P. Wiessner (1974). S.F. Cook and R.F. Heizer, who studied the
Aboriginal society, assumed the value of 6 m* per inhabitant, and additionally,
the observed deviation was about 3 m* (Cook, Heizer 1968: 102).

To make calculations possible, the research and the difficulty in estimating
the total area of the household must be considered in cases where the working
and living areas are not equal. One should also remember that in rural areas, up
to 54% of the total area of the household was reserved for animals, while the liv-
ing area was only about 35% of this value (Fakri 1981: 74). Furthermore, to vali-
date the results, it is worth considering the climatic conditions, which means that
in areas with a hot climate, many tasks could be performed outside. However, the
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above factors depend on the type of population studied, the size of the assump-
tions and the potential mobility of the population (Castel 1992: 100).

The extent to which people interact with their environment can also have an
impact on the management of space. Many authors claim that these factors can
only be effectively analysed at the regional level (Castel 1992: 100) due to signifi-
cant differences in local conditions that interfere with modelling.

As shown in ethnographic research, there are many settlement models that usu-
ally result from the characteristics of a given society and its culture. It is difficult
to use the concept of linear dependence of the population in the household space,
because the expansion of the household does not have to involve an increase in the
number of its inhabitants, with the exception of the need to adapt the building to
the appearance and architectural requirements of the environment.

Reconstruction of social structures can often be the result of fragmentary exca-
vations — for example, the wealth of the inhabitants of Ur corresponds to the material
status of people living in Babylon (Woolley, Mallowan 1962: 46—47). Many studies
have ignored the surroundings of large households, which has led to a lack of com-
parative material. The size of the household did not necessarily reflect the prevail-
ing trends. The high material status of residents can be confirmed by the materials
used to build households and objects inside. The best solution would be to compare
homes by status rather than by location. Otherwise, the results may be affected by
comparing, for example, households in capital cities with those in provincial areas.

Discussion and Conclusion

Estimated sizes of living space presented in the work of Cook (1972) and Cook
and Heizer (1968) based on different data sets are 13.92 m* (i.e. 2.32 m*/person)
for the first six inhabitants and 9.29 m* for each additional person. In the case
of luxury homes, the possibility that their owners could have had more space re-
gardless of the number of people living in the property must be taken into con-
sideration. The desire for more space could have derived merely from the human
necessity to have more physical space and comfortable surroundings or it could
also have been an expression of the social status of the owners. The size and lux-
uriance of the household could also be demonstrated by its location in the centre
or better part of the city. Households from the Merkes district in Babylon and
the households from Ur provide good examples. Taking into account the ethno-
graphic research carried out by Joannes, Naroll and Cook Models, and Modern
Household Research in Iraq’, I assume that for each of the first seven members

9 Central Statistical Organization (CSO), http://www.cosit.gov.iq/ar/.
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of the family (the parents and 5 children) (Castel 1992: 102) ™ living space should
equal around 40 m?* for each family member living in a luxury home; 20 m* for
each family member living in an average household and 8 m* for each additional
person in the same household. In cases where there is more than one family living
in the household, this space should be doubled.

According to C. Castel (1992: 104) luxury homes are distinguished by such fea-
tures as: floors, walls, plastered and painted, benches, as well as valuables: ivory el-
ements, luxury ceramic production and cylindrical seals. The presence or absence
of bathrooms, latrines, sewage installations and wells was also considered. Plans of
households were evaluated in terms of the comfort of living, the existence of two
courtyards (when both courtyards are to be recognised or whenever they are sup-
posed to exist), the location of the rooms relative to each other (the presence of a
room located on the southern axis, where there were private rooms or “main rooms”).

The formula for calculating the number of inhabitants for “luxury homes”
with a minimum floor space’” of over 400 m*:

NUMBER OF INHABITANTS = (LIVING SPACE — (280 M%) / 8 M”

The above value of 280 m” is the result of the following calculation: 7 (main
family members) x 40 (area for each main family member).

The formula for calculating the number of inhabitants for “average house-
holds” with an area of less than 400 m™:

NUMBER OF INHABITANTS = (LIVING SPACE — (140 M?)) / 8§ M”
The above value of 140 m? is the result of the following calculation: 7 (main
family members) x 20 (area for each main family member).
If the living area is 140 m” or less, this means that this family did not have slaves
or they did not live with them. In this case, the mathematical formula is as follows:

NUMBER OF INHABITANTS = LIVING AREA / 7 (FAMILY MEMBERS)

Based on the above formulas, the number of inhabitants in each household was cal-
culated (calculations are presented in a separate diagram enclosed in this article)"*.

10 Another example of a household is 6ir Egibi, where the nuclear family consists of 8 mem-
bers (Wunsch 1995-1996: 42—43).

11 The smallest “luxury” household according to Castel (1992) has a living space of 400 m*.

12 Total areas and households are determined on the basis of Miglus calculations (1999).
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When designating living space, it is essential to consider the issue of roof
construction and the number of floors. Unfortunately, there is no relevant ar-
chaeological data on this subject. The highest remaining walls of households
in Babylon reach a height of 2—2.5 m (Reuther 1926). It can be assumed that
a roof with a flat structure was built of palm wood and clay™. No remains of
vaulted structures were found at the Neo-Babylonian sites (Miglus 1999: 186).
Herodotus describes that there were mainly three or four floors in Babylonian
households, but this description was not confirmed by evidence (Herodotus
2013: 80). O. Reuther (1926) found no signs of the upper floors, which was ar-
gued by the observation of multiple elevations of the floor; from the very be-
ginning, ceilings were not build at a height of 1.5 metres (Reuther 1926: 79f).
A.H. Lenzen suggests that the stairs in Neo-Babylonian households were
portable and stood between two walls (Lenzen 1962: 13). On the basis of this
argumentation, we can make the assumption that most of the households were
single-storey, as presented by Reuther (1926) in the case of the Merkes district.

One topic not often undertaken by researchers with regard to old residen-
tial buildings is that of demography and calculating the number of inhab-
itants in specific households. This is an interesting issue due to the lack of a
direct and unambiguous relationship between the size of individual house-
holds and the number of their inhabitants. As mentioned earlier in this article,
fewer residents could be present in large homes than one would expect, given
the total surface area of these buildings. In smaller households, despite the
small area, relatively many household members could live.

Despite the detailed research that has been published so far, there is
no comprehensive approach to demographics of households from the Neo-
Babylonian period. The article comprises the first to collect and analyse many
factors and dependencies taken into account by scientists, that resulted in one
coherent image. In accordance with previously known calculation formulas,
I made a new classification based on living space (in m?), whose purpose was
to present the population of the household. This classification can be used as
a basis for the division of households into “luxury” and “average”.

13 Reuther (1926) refers in this case to connections with the remains of roofs in the Neo-
Babylonian temple of Ishtar in Babylon.
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Tab. 1. Babylon — data on the area of houscholds.

Total aream? | Living space m?
HOUSEHOLD I
. 745 400
(Fig. 1)
HOUSEHOLD II
. 575 280
(Fig. 2)
HOUSEHOLD III
. 1475 822
(Fig. 3)
HOUSEHOLD IV
. 630 360
(Fig. 4)
HOUSEHOLD V
. 365 182
(Fig. 5)
HOUSEHOLD VI
. 260 130
(Fig. 6)
HOUSEHOLD IX
. 340 196
(Fig. 7)
HOUSEHOLD X g .
(Fig. 8) 55 315
HOUSEHOLD XI
. 200 103
(Fig. 9)
HOUSEHOLD XII
. 235 114
(Fig. 10)
HOUSEHOLD XIIT
. 190 89
(Fig. 11)
HOUSEHOLD E-T
. 31§ 169
(Fig. 12)
HOUSEHOLD E-2
. 220 107
(Fig. 13)
HOUSEHOLD AL-BAYATI
. 1914 985
(Fig. 14)
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Tab. 2. The results of calculations of the number of inhabitants according

to the indicated formulas.

Maximum
Babylon W z2e el number of inhabitants®
HOUSEHOLD I
(Fig. 1 Luxury household One family + Isb)
HOU(SFI?HO)LD . Average houschold Two families or one family + 17
ig. 2
HOUSEHOLD III Luxury household Three families or two families
(Fig. 3) y + 33 or one family + 68
HOUSEHOLD IV Average household Two fam'ilies + 10 or one
(Fig. 4) family + 28
HOUSFHOLD v Average household One family
(Fig. 5)
HOUSFHOLD Vi Average household One family
(Fig. 6)
HOU(S;HO)LD X Average household One family or one family + 7
ig. 7
Two famili
HOUS]?HOLD X Average household wo families + 4
(Fig. 8) or one family + 22
HOUSFHOLD X1 Average household One family
(Fig. 9)
HOUS]TZHOLD X Average household One family
(Fig. 10)
HOUSFHOLD X Average houschold One family
(Fig. 11)
HOU(SFI?HO];D B Average household One family or one family + 4
ig. 12
HOUSEHOLD E-2 Average household One family
(Fig. 13)
HOU(S;HOL;) AL-BAYATI Luxury household Two families + 53
ig. 14

a) The remaining living space does not have to be filled by slaves or additional residents,
but the numbers shown in the results represent the maximum hypothetical number.
The remaining surface area can always be used for other purposes.

b) The number itself will indicate that of people assumed to be slaves.
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Summary

An Attempt to Calculate the Number of Inhabitants in Relation to the Social
Dimension in Neo-Babylonian Residential Architecture on the Example of Babylon

In the article, I attempt to estimate the number of inhabitants of Neo-Babylonian house-
holds based on archaeological data based on the example of Babylon (Neo-Babylonian
period: 1100/1000—539 BCE). In order to discover how the houschold or an individual
room was used, we must reconstruct the way that a household functioned. However, since
no households can be found in archaeological research, it is necessary to turn to ethno-
graphic sources. The article has been divided into three parts. The first part contains key
information on households in the Neo-Babylonian period, indicated on the basis of eth-
nographic sources and compared with archaeological remains. In the second part of the
article, I analyse various mathematical formulas used to calculate the number of residents
on the basis of archaeological data. The third part comprises a discussion presenting my

own mathematical formulas regarding the collected data.

Keywords: Babylon, house, household, Neo-Babylonian period, population, Merkes

Streszczenie

Préba obliczenia liczby mieszkancéw wzgledem wymiaru spotecznego
w nowobabiloniskiej architekturze mieszkalnej na przyktadzie Babilonu

W niniejszym artykule podejmuje prébe oszacowania liczby mieszkaricow nowobabilori-
skich gospodarstw domowych w oparciu o dane archeologiczne i na przyktadzie Babilonu
(okres nowobabilotiski: 1100/1000—539 p.n.e.). W celu poznania sposobu wykorzystania go-
spodarstwa lub pojedynczego pomieszczenia nalezy zrekonstruowaé sposéb funkcjonowa-
nia gospodarstwa domowego. Z uwagi jednak na to, ze w badaniach archeologicznych nie
uwzgledniono zabudowari domowych, niezb¢dne jest zwrécenie si¢ ku Zrédlom etnograficz-
nym. Artykut podzielono na trzy czesci. W pierwszej czeéci zawarto najwazniejsze informa-
cje dotyczace gospodarstw domowych w okresie nowobabiloriskim, uzyskane na podstawie
zrédet etnograficznych i poréwnane z pozostatosciami archeologicznymi. W drugiej czgséci
artykutu analizuj¢ rézne wzory matematyczne stosowane do obliczania liczby mieszkadcéw
na podstawie danych archeologicznych. Trzecia czg$¢ obejmuje omowienie przedstawiajace

moje wiasne wzory matematyczne odnoszace si¢ do zgromadzonych danych.

Stowa kluczowe: Babilon, dom, gospodarstwo domowe, okres nowobabiloriski, popu-

lacja, Merkes

237



Ali al-lbadi

Ali al-lbadi, PhD student
University of Warsaw, Institute of Archaeology
e-mail: antoni.posh@gmail.com

Merkes — residential
area in ancient Babylon

(Reuther 1926: Taf. 17).

Fig. 1. Household I — courtyard according Fig. 2. Household II — courtyards according
to the excavator (4), (Castel 1992, to the excavator (4, 15), (Reuther 1926:
vol. I: pl. 19). Abb. 66, 67, Taf. 17, 19).
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Fig. 3. Houschold III or the “Great
Household” — courtyards according to the
excavator (4, 19), (Reuther 1926: Abb. 68-70,
Taf. 17, 19).

Fig. 4. Household IV — courtyards accord-
ing to the excavator (2, 12), (Miglus 1999:
Abb. 410).

Fig. 5. Household V — courtyard according
to the excavator (4), (Reuther 1926: Abb. 73,
Taf. 17, 19).

Fig. 6. Household VI — courtyards accord-
ing to the excavator (2, 12), (Castel 1992,
vol. IT: pl. 29, b. 31).
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Fig. 7. Household IX — courtyard according  Fig. 8. Household X — courtyards accord-
to the excavator (6), (Reuther 1926: Abb. ing to the excavator (4, 18), (Miglus 1999:

77, Taf. 17, 20). Abb. 411).

Fig. 9. Houschold XI — courtyard accord-  Fig. 10. Household XII — courtyard accord-
ing to the excavator (1), (Castel 1992, vol.  ing to the excavator (3), (Reuther 1926: Abb.
II: pl. 20, 35). 81, 82, Taf. 17, 20).
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Fig. 11. Household XIII — courtyard Fig. 12. Household E-1 — courtyard accord-
according to the excavator (1), ing to excavators (2), (Wetzel, Weissbach
(Miglus 1999: Abb. 398). 1938: 18, Taf. 7).

Fig. 13. Houschold E-2 — courtyard accord- Fig. 14. Al-Bayati Household — courtyards
ing to excavators (2), (Wetzel, Weissbach according to the excavator (2, 4), (Al-Bayati
1938: 18, Taf. 7). 1985: plan 1).
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