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Abstract

In recent years, research on the field of ancient Egyptian economy in its earliest historical forms
has grown quickly. Despite previous efforts in the last decades, the nature of the ancient
Egyptian economic systehas not yet been satisfactorily defined.

Ancient Egypt had, like the majority of preindustrial societies, seprmently agrarian
economy. Amongst the agricultural products acquired from the Egyptian land, cereals stood out
due to their economic sigmance. Grain and cerebased products, such as bread and beer,
were used as a medium of exchange and a basis for wages. The aforementioned importance of
cereals must have made their management and storage a matter of priostprage of food
stapless always of utmost importance as it is a key component of food distribution, which is
an important means of executing power and accomplishing the goals by specific actors in a
system (Paulette 2013: 106).

Despite the significance of grain storage fa tmderstanding of soeeconomic and
power relations in a given societyp comprehensive macsgiudy on grain storage in ancient
Egypt has been undertakdrhus, the main goal of this work is to obtain a new rrfalteted
picture of grain storage in amgcit Egypt. More precisely, the study focuses on an extensive
historical span between the Third and the Thirteenth Dynasties-(BSWBC). Such a broad
target should enable us to better observe-teng trends in the economy and, consequently, to
evaluae more properly the changing practice of grain storage, which constituted a key element
in the context of soci@conomic and political transformations.

The new conception on grain storage is achieved in several steps. First, a typology of
storage structuseginstitutions was created, mainly on the basiaafessible archaeological,
iconographic, and written evidence. This typology of storage installations has been
complemented with an overview of cereal species and products stored in3beomd,
distribuion patterns of storage facilities previously defined were examined in order to
understand the soceconomic and political developments that took part in that millennium of
changes. More specifically, the acquired distribution patterns are comparedevéquisites

and assumptions of the Patrimonial Household Model.

Keywords: Old Kingdom, Middle Kingdom, First Intermediate Period, cereals, storage,
magazines, silos, granaries, economy, administration,-egolmomic structure, iconography,

archaeologyPatrimonial Household Model.
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| Introduction, state of researchpsarces andnethod

[.1 Introduction

In recent years, research in the field of the ancient Egyptian economy in the earlier historical
periods has bksomed. Many economic topics leaveen addressesguch as questions of the
macroeconomic structure, and interconnections between social and economic straaures (
Baines and Yoffee 1998; Bleiberg 1996, 2007; Cooney 2007; Eyre 2009, 2011; Helck 1975;
Jamsen 1975, 1982, Kemp 2006, 2013, Lehner 2C(
Papazian 2013; Richards 2005; Warburton 1997, 2010; Warden 2014). Rations have been
studied through the measurements of bread moulds; research has been carried oatson cere
and their transformation into final products.d. Heinrich and Cappers 2014; Wade 2014;
Warden 2014), and studies have been released focusing on expeditions to obtain raw materials
and luxury goodsq.g.Aubet 2013; Caubet and Yon 2006; Diego Espadll, 2013; Flammini

2001; Harell 2012; Klemm, Klemm, Murr 2002). Besides the previenrgtioned areas, some
scholars also carried out studies focusing on structures used for the storage of fo@dgtuffs (
Kemp 1986, 171179;F1 or )s 2015

Despite all he efforts of last decades, the question of the nature of economic system has
not been satisfactorily resolved. l ndeed, th
Egypt, it is impossible to distinguish clearly between economic and administaativiies.

The vast majority of traces of economic activity at our disposal are connected to their
administration.

For a long time, Egyptologists considered the ancient Egyptian economy had been based
on a largescale redistribution of goods via the tahgovernment and its associated institutions
(e.g.Bleiberg 1996; Helck 1975; Janssen 1975, 1982). More recently, scholars preferred to see
the role of the central government as similar to a kind of motor stimulating the economy
(Warburton 1997, 2010Bince then, Egyptologists have sought a better model, one based on
patrimonialism sometimes called Patrimonial Household Model (PHM). In PHM, the economic
and entire social systems is composed from relatively small, interacting botseholdsd.g.

Eyre 2011; Lehner 2000; Schloen 2001; Warden 2014).

Ancient Egypt was, like the majority of preindustrial societies, seprmently agrarian
economy. Amongst the agricultural products acquired fronkgyptian lanccereals stood out
due to their economiagnificance Grain and cereddased products, such as bread and beer,
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were employed as a medium of exchange and as a basis for Waigedove stated importance
of cereals must haveadetheir management and storageatter ofpriority.

Storage is a kegomponent of food distribution be it on the household or institutional
level (Paulette 2013: 106). Food distribution was an important tool to execute power and
accomplish goals of specific actors in a system. Importantly, storage is also an analykieal mar
for studying cultural evolution because it is a necessity common to all sedentary and many
nomadic societies all over the world (Rothman 2016: 19). An important and logical prerequisite
IS the assumption that storage systems are connected to difieaphive strategies of societies
and individuals (Rothman 2016: 19). Different storage strategies (storage technology, storage
capacity or system of control) are thus designed by each player in a system hismgeals
and are adapted to environmentalvasdl as socieeconomic and/or political circumstances
(Rothman 2016: 28Concrete storage structures thus had their place not only in theitechno
economic system, but were also related to particular gocgdictional organization of the
agricultural eploitation (Sigaut 1978: 34). The shifts in the distribution patterns of particular
storage facilities/technologies can thus inform us about important changes in agrarian system,
economy of domainsetc. In addition, different techniques of storage empibytay
popul ations/communities are to some extent |

Despite theabove indicated significanad the grain storagéor the understanding of
sociceconomicand powerelations inagiven societyno comprehensive macstudy ongrain
storage inancient Egyphas been undertakefihe main aim of thisvork isto obtaina new
multi-faceted picture ahegrain storage during the era between thardd 18 Dynasty(2600
1650 BC) This picture will be subsequently analysedrder to better understatite socic
economic and political developments whiobk part in this time span

The first part of this workChapters #1V) is descriptiveand focuses on tredtestations
of cereals an@n desciption of attested storagedgities as they appear in the archaeological
(Chapter 1)), iconographiqChapter Ill) and written(Chapter I\J evidence The obvious aim

of the first part is to provide the data for further analysis. In this case the data represents the

1 Of special importance is understanding of the secionomic functions of long term reservefey might have

been aimed to consummation, or to agriculture (seeds) eventually to confm@raer c2 a 1997: 88; Sig
2 The relation is not as straightforward as it might séeme cannot clearly link the use of particular technology

to particular climate (i.eerobic to wet conditions and anaerobic to dry conditions). But, importantly, the existence

of very a need to store for a long term might depend on climatic conditions. As shows Sigaut (BB)&rBthe

case of storage in Nigeria the long term storage important in zones with more risk of insufficient harvest,
meanwhile in the zones with sufficient precipitation the long term storage practically did not play role.
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typology of storag structures/institutions anckreal species as well as other agricultural
producestored in them

The second part of this wofiChapter V) focuses orthe roleof the previously defined
storage facilitieswithin the organizational scheme ofcereal produdion, storage and
distribution TheChapter Vdeals withtwo main issues. First, the types of storage facilities that
were used by various economic agents in selected sites are examined. Second, the particular
distribution patterns of storage facilities specific sites are studied and compared with

prerequisites and assumptiondtué RatrimonialHouseholdVlodel

|.2 State of research

Although no comprehensive maestudy on granaries has been undertaken, current research
provides sound startigointson individual topicghatform the support for this worlgirst of
all, there are ever growing corpora of archaeological, iconographic and texidahce that
inform us aboutheexistence of a particular piece of evidence and its basic charactefibgcs.
relevant publications are quoted in t8eurceDatabase ircorrespondingecord regarding
specific evidence.

As an object for deeper analysesargaries and silos canethe attention of scholam
the second half othe 1980s.The most importantwr k was B. Kagendidde ar t i ¢
Kingdom Granary Buildings (and thhechaeology of AdministratiorfKemp 1986: 120136).
Kemp was the firsto identify particular unearthed structures as large granarigsthe help
of the iconographic evidencéle also dew attention to the fact thahe ancient Egyptian
administrationwas studied almost exclusively through textual sources, whileaaodbgical
evidence tengldto beomitted.However this was nothe only important outcome ofshwork.
Kemp went further when he assumed that storage structures should reflect what the
administration deemed important and how it was struct(ikesmp 1986: 120)Once he
identified granaries in the archaeological evidence, he estimated their gauaoheut it in
relation to the number ofpeople who could besustainedby each of these structures.
Furthermore, he also considerde context of tlesestructures, which allowed him to make
more detailegstatements about their administration and about the structure of prawisiani
particular sites. This opened completely new ways how to study and perceive-&igyietihn
granaries

Since then granaries have become the subject of a number of studies. However, besides
the rather narrow focus of these worltere haslsobeena certain imbalance regarding their
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time scope andise if sourcesMost of them deal withthe post Od Kingdom period. A

substantial part of them concern either Middle Kingdom rectangular storage structures or

storagdacilities uncovereatAmarna(e.g Adams 2005; Adams 2007 23; Do. Arnold 2005:
1i 75; Shaw 1992: 147266; Tietze 1985: 484, 1986: 5578; Waki 2002: 108112). A
number of studiesre dedicatedto particular architectral features €.g Adams 2007; Do.
Arnold 2005: 175; F. Arnold2005: 77-104, Badawy1948, 1954, 1966Siebels 2001 Watt

2013). Interestingly, some of the studies concerthie@rchitecture of Old Kingdom granaries

are mostly basesdo oinnsttheeaidr offd etphiec trieolneegan't

Badawy 19481954; Siebels 2001: 8®9). Besidesfocus onparticular architectral featurs,
studies on grain storage can deal with a particular archaeologicdik&té& d a ms &nd 6
Kogodzi &raic gtorihgféasd bread making during formative period and in the Old
Kingdom times: case of Tadl-Farkha (2014).A studywhich on the contrargealswith all
types of evidence is the recenork of Adeline Bats (2017: 15177).

Depctionsof granaries formed an integral part of studies airsg®king to reconstruct
the management adstatesandexploitation ofresourcesd.g.Swinton 2012)r to reconstruct

eweryday lifeactivitiesand technologies in uge.g Montet 1925Vandier1978).Nevertheless

most oftengranariesveresimply treated as an integral part of the tomb decoration or &spect

of funerary culture €.g Har pur 19 8 7h: 1581188; K&nawatk 201D;0SielBels
2001: 8% 99; Stevenson Smith 1946; Tooley 1989; Wilk1988).

To a lesser or greater extengyveral studiesouchon the topic of granaries from the
perspective of their administraé usegboth central and provincial). Hrach Papazian recently
published an article dedicated to the central administrafitmecOld Kingdomgranaries and

treasuries The central administration of the resources in the Old Kingdom: departments,

treasuies, granaries and work centr¢2013: 41 83). Institutioral granaries appear in other
works dedicated to the structure of adistiration or to particular town, region or excavated
granary, but the complex work is still missing. As we have,seest of the works concerning
Middle Kingdom granaries focusidechnical aspects.

The only substantial works concerningdOGand Mddle Kingdom granaries are
Kimberley Watts MA thesis currently onlyaccessiblevia a poster presented 2013thé
Current Research in Egyptologyrderence in Cambridge (see Wa@13); andthe recently
published doctoral thesis of Jeremie Florése s c®afal gse ddune

protodyra st i que et s o (Feresl201B Watts appareiiynfpcusedccher work on

3 Including models.
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the architecture of Middle Kingdom granariésit little more can be stated from her poster.
Flores, on the other hananalysed all writte andsomeiconographic evidence related to silos

and granaries between the Early Dynastic Period and the Old Kingdom and focused his work
on the questions relatedttee administration of granarigsthose perioddHowever he did not
analyse the archalegical evidenceThe core of his work rests the analysis aidministrative
documents, inscripgns from the funerary sphere (offering lists, biographical inscriptions etc.)
titles of officials,seals and seal imprints and depictions (Etwetls) 7 all providing a very
particular kind of information

Any assumptions concerning the role of grain storage and grain managenstog based
on an understandingf a broader frameork within which it operatedThe environment in
which the agriculture tooglace constitutes this broader framewdilkis environment was both
T natural (geography andimate and manmade (technology,sociceconomic regnes of
particular historical era aralspecific sgment of administratiof.

Probably the most importantork on thenatural environment in which ancient Egyptians
lived isK . But z er 0 sEarly H@rawig Civivzatiorkin Egypt: A Study in Cultural
Ecology Butzer analysed geomorphology and hydrologyhefNile flood plain as well as
climatic trends ad offered a nevapproach tdrrigatiorr. His conclusions werdiscussed in
many following works, either coeening the influence othe naural environment on
agriculture administration(division into provinces) or communicatietc.(cf. e.g.Eyre 1994,
1994h MorencG a r @¢99% Quirke 2009 51-56; Willems 2013 or the possible effects of
climate change on the origin and collapses of the ancient Egyptiarisste¢eg.B 8 r2014;

Burn 2014;Carneiro 1970: 733¥88; M &Wolleenran 1985 A newly publishedimportant
volume The Nile: natural and cultural landscape in Egyti¢ak with the natural environment

andis edited by H. Willems and-M. Dahms Works suctes that of CappeéModelling cereal
selection in Neolithic Egypt: an evaluation of ecomoariteria (2013)focus on planted crops

as well adotanical analyses from particular sites (eggMalleson 2016)The basic point of
reference and probably the biggest compendium when dealing with ancient Egyptian materials
and technologies @volume edited by Nicholson and Shaw (20Q0u ¢ aAsciest Egyptian
Materials and Industrie$1962) represents another important manual, this time of an earlier

date

4 Central, provincial, local or private As we will see later s@meiceconomic models even speaks against using

the classifying terms central x local; state x privageg (Lehner 2000: 28@281).

SBase to argue against Wittf og e tréasonof céndralized fureaudiatic k e y
administation (Wittfogel 1957).
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Even though scholars have not yet reached a full consensus regarding the specific systems
in operationarich corpus ofliterature has been published about both subjects (economy and
administration).In recent years researan the ancient Egyptian economy in the earlier
historical periods has blossomed. Even though the economy was never ebymagtected,
it seems that Egyptologists have only recently started to give it the attention that it deserves.
Many economic topics have been addressed in recent years, such as questions of the
macroeconomic structure, and interconnections between soclaconomic structures.

Baines and Yoffee 1998; Bleiberg 1996, 2007; Cooney 2007; Eyre 2009, 2011; Helck 1975;
Janssen 1975, 1982, Kemp 2006, 201 3, Lehner
Papazian 2013; Richards 2005; Warburton 1997, 20&rden 2014). Rations have been
studied through the measurements of bread moulds; research has been carried out on cereals
and their transformation into final products (geg Heinrich and Cappers 2014; Wade 2014,
Warden 2014), and studies have bedsased focusing on expeditions to obtain raw materials

and luxury goods (see.g Aubet 2013; Caubet and Yon 2006; Diego Espinel 2011, 2013;
Flammini 2001; Harell 2012; Klemm, Klemm, Murr 2002).

In Egyptology the questions of economic systenmdaadministation are closely
interconnected and often one canhbe treated witbut the others, as is showntirelongterm
interestof JCMor eno Gar c? a. He has publthepabtevdntya gr e e
years concerning topics such as administrativeeire, organisation of agriculture, provincial
elites and temples or limits bureaucratic apparatus and corruptgpn ( Mor eno Gar c? a
2001; 2005, 2013a; 2018kro some extent similar themesg.land tenure, village economy,
inefficiency of buraucracy and corruption asdsodealt with by Christopher Eyre (seey
1994; 1999; 2009; 2011) and by B. Menu (seeMenu 1994).

One of the best examplesf this interconnection between economic life and the
administration imnimportant though imtguing question: how pervasively state controllexs
economic life? Didhe government attempt to control mastthe aspects of the econonfife
or did it choose just some of thef@rajetzki 2000: 14i1142)? For a relatively long time,
Egyptologists cosideredheancient Egyptian econonasbased on a largecale redistribution
of goods via the central government and its associated institutiong.{sddeiberg 1996;

Helck 1975; Janssen 1975, 198%hwadays, scholam@reinclined to believethat thecentral
government strictly controlled only international trade, national building projects, important

resources andthe peopieo st cl osel y i nterconneAtrelatdlywi t h g

6 Rich officials, specialised crafhen or conscripted labourers.
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broad socieeconomic speaim of inhabitants thus stayeditoft he admi ni strati on
be it because the government did not want to control them or becausgedlmygical or
logistical reasonst could not controthem(Richards 1992: 29297).In this latter model some
scholars prefer to see thde®f the central government as similar to a motor stimulating the
economy (Warburton 1997, 2018jowever, just like the redistributive model, the latter also
does not seem completely satisfactory and semdre explanation. Therefore, some
Egyptologisthavesought yet another explanation of form of ancient Egyptian ssmnaomic
life.

According to this latter group of scholaa®ettermodelfor the socieeconomic structure
as well as administratiorepresert either patrimonialism opatronageand eventually both
Both the patrimonialism and patronage model viesonomic and entire social systems as
composedf relatively smallinteracting units. In patrimonialism those units were represented
by householdéseel e h n eractal fiouse of pharaql2000. In thepatronagenodel the units
were groups of clients assembled around their pafobnEyre 2011 Mor eno Gar c?2 a 2
2013;Warden 2014)Nevertheless, both models can coexist or merge into the other. In fact,
according to some scholars clientsshduld consi der ed membMaresno of on
Garc29h 2012

In this field of research the questions of seetmnomic structure are again closely
interconnected witlthe problens of functioning, actual efficiency, limits or corruption within
the admistration, although the latter does not have to be explicitly mentioned. This is the case
NFrankedsor ge u(B006).Rankerfocused bn the role patrdrent relations
might haveon the functioning of society during the phase of disintégngiHrst Intermediate
Period), when very little is known about any administrative brafidte pssble existence of
patronage ands implication for the soci@conomic structure of ancient Egypt as well as for
the functioning ofts administration weréhen addressed by a number of schadach as by.
Assmann inThe Mind of Egyp2002, by Campagndn works on families, households and
patronage €.g 2006; 2Q 4 ) by J. C . andMai.r Egre, both@®@awhaen? probably
dedicatedmore space than anye elseto patronageG n i srdeald with specific questions of
patronage and its relationship to corruptiorher interpretation of th&ale of the Eloquent
Peasant: The Landscape of CorruptiofR000) as did Ch. Eyre (2011). Considerations
concerning patmagealsooccur inK e m pAdaomy of Civilisatiorflastedition2006) as well

as his works on Amarna.@g Kemp 2012).

"nttps://escholarship.org/uc/item/2bn8c9gz
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Numerous monographs arstudies deal withquestions regarding thstructure of
administration or particular administrative brancheseaus or aspecthatarearelevantand
valuable point of departefor thiswork D . J dmidex ®féAscient Egyptian Titles, Epithets
and Phrases of the Old Kingdaspresenting the largest corpus & ®ingdomadministrative
titles are also valuableobls. ~ Wa Indéx0o$ Egyptian Administrative and Religious titles of

the Middle Kingdon{1982)| at er <corrected and compl eted
Titles of The Middl e Ki ng dl®97) serses & a popntepante n t

to Jores but does not reach the same qualityG.  MEgyptian Adrdirsistrative and Private

by

t

Name Seal§1971) S. QulesrakdeBaresauX 2 0 0 4 ) a n dProldleme der an k e G
Arbeit mit alt2gypti sc (iledd)art aldoédsioteotbework dhi t t | er

Middle Kingdom titles.

Junker 6s pub® J Riranné Histoireodés in§titution net dudri t pri v®

| 6 Anci e n(Wok 11®3IPWpIt126934;Vol. 31938 nd W. Udtersuchkngen zu
den Beamtentital d e s 2 g \ep Raickeél@5d)represént large corpora of titles in use
during the @d Kingdomthatwere used t@econstruct many aspects of the adminigiraof
that eraThe information athe disposalof these authors as well #gir methods of analyses
have causdsome of theiconclusiongo beout of dateHowever, this does not mean that they
are not valuable soursef information B a e r Rawk andoTitl€1960)is slightly more

recent Baer focused on reconstructiontitie sequences in order to assdss Yalue/status of

themost important Old Kingdom title§wenty years | ater was publi

d

governmental reforms (1980). And shortly after appeaded r ud wi ¢ k 6 sThemonogr

Administraion of Egypt in the Old Kingdoi985). This latter dok is without any doubstill
one of the basic puichtions to be used when dealing witld®ingdomadministration.

Several important works are dedicated to the structurethef Middle Kingdom
administration or some of its aspedtgst,H e | cZkrd/emwaltung des Mittleren und Neuen
Reichswhich was published already 1958.This book might beut of daten many waysbut
it still deserves consideration. Oleg Berleroducedstudies dedicated to the economy and

administrationthat arestill in use. Havever,their big disadvantage that they are written in

Russiancf.[ BN j Milseo j dzdz" | GlIlsdesh j dzdw o [ c(IPT8k Probabfyts~ d ot
the best work about the highest DiddheckKsnegl

Beamt en demnZertrgvweryaltung2000)evhich waslater reworked and published
in English agCourt Officials of the Egyptian Middle Kingddi2012).

8 Junker, Giza, VolumesXiIl.
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Only few years ago, S. Desplancques publishark concerning the institution @he
treasury during the Old and MilddKingdom (Desplac ques 2006 ) .,Ddmaipazi an
of pharaoh relates to bdt administration and economy (20135 doesMor e no Gwtr c2 ad s
etlemilieurs al ®gy Fmii leln @@8%). \Wakk$ dedicated to viziers and messengers
were publiskd by Michel Valloggia (Vallogia 19741976). Particular aspects of Middle
Kingdom administration are a lorigrm research interest of Stephen Quirke who, for example,
analysed late Middle Kingdom adnistrative papyri (Quirke 1990 Another of his works
focuses on titles and the definition of titledomw theyare dedicated to a particular office such
asxnrt wr (seee.g.Quirke 19861988 1996 2004).

One of the best works concerning t@vincial elites of theMiddle Kingdom and also
partially the Ad Kingdom arewithout doubt writen by Harco Willemsseee.g Les textes des
sarcophages et |l a democruarnelel:e @d ®@®mdoy sn dbBmm ie
(Willems 2008) andDayr al Barsha/l: the rock tombs of Djehutinakht (No. 17K74/1,
Khnumnakht (No. 17K74/2 and Iha (No. 17K74/3) with an essay on the history and nature of
nomarchal wle in the early Middle kingdorfwillems 2007). His works focus on provincial
leaders, elites, and their specific cultudathalie Favry published the stubdg nomarque sous
le regne de Sesostrisler | 6 ho mme et (2084).Nomarahd arealsthe subject | e
of the studies of se Valerie Selve (Selve 128804 2000h 20013 2001b),Edward Browarski
(2010) orLouise Gestermanrnl87).

All the aboveworks are to some extent relevant for the present studyaim storage and
grain management do agree wittEyre (1987: 547) that any study should be well based in
sources rather than a genestldy. It is, however, also necessary to interpreted ésealts of
any analysis with regard toorresponding socieconomic, patical and historical context.
Similar interpretations thamring about new information regarding existisgciceconomic
models Theymight help to assess some models as more probatl® completely rule out
others. Now the most important question is how to proceed in the analysis of the data.

|.3Method

[.3.1 Definition of the subject

The subject of this work is graistorage and the relatelanagement. Grain storage is an
intermeadiary stage betweemereal production and processing and the distribution and
consumption ofhegrain (Forbes and Foxhall 1995: 70).
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Storage is sometimes defined as the placing of a predule taking into account its
characteristics; the storage masi¢hus adapted so that the product is conserved in the state as
close to the initial condition as possible (Huiroel 2017: 20T8)e main prerequisite of storage
Is that it should be adapted to the specific type of commaddawever, othes recogniseéwo
aspects of storag€irst, the simple placement of the graimdsecond, placement with the aim
to conserve the graifhe latter again considers conservation as actiontetprincipal object
to maintain the product in a staas close to its originabnditionsas possibl€Sigaut 1981).
The storage for conservationtisat onethat exceeds the time point whéine grainstarts to
deteriorateFor examplein Europe the moment when grain ssétdecays somewhereraund
4-6 months after harvesany storage longer than this period of time required the creation of
specific environment in order to conserve the grain (Sigaut 19811 8&b The question is for
how long did the grain persist in good conditiorAncient Egypt (26041650 BC) and in which
part of Egypt’. Since which storage period was it necessary to employ a specific conservation
method?

While the firststepi placement of the grain does not necessarily requispecific
conditions;the latteri conservatiori mostly imples theuse of pdicular techniquesWithin
these techniques two branchemn be distinguishedrirst, thetechniquesfor preservation
(trying to fight agaist specific cause(s)of product decayi.e. insecty and second, the
techniques o€onservation irstricto sensuThe latter concesnot only a control of a specific
cause of decay but impk aglobal control of physicathemical environment of stored goods
T here cerals (Sigaut 1981: 158). In additiotwo techniques leading to the stabilisation of
grainpreviouslyto the storagé drying and parboiling may be adedto the list of conservation
methods (Sigaut 1981: 158)

Placement/conservation aadsorelatedto other key term$ shortterm, midterm and
long-term storage. These are employed in practically ayigation concerning grain storage
facilities, but they are rareliheir length of use is rarely consistenbave decided thabf the
purpose of this studystoragecould be considerethe placement of grain durinthe period
beforedecay startsk-or the md-term storagecould be considered the shge exceeding the
periodwhen the decay starts but before ieet harvestLong-term storage would then be that
whichexceeds a year peridd. literature he division is then often drawn between facilifies

® There are some storage techniques which seeks on the other hand for the transfofrtiegiproductind the
two i conservation for maintaining the product in the initial for and transformation should not be mistaken, even
though both can have the same duration and both can lead to provision of edible product (Siguat 1981)
10.e. there caild be, in this sense the difference between generally more humid Delta and the Nile valley
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mid and longterm storagenecessity of use afonservatioriechniqu¢ and between facilities
for theshorttermstorage/placemetiho such technology needgdj. Huirorel 2017: 222)As
we have seeli,is uncleamwhere to draw the line between tHagement of grain and the storage
requiring some conservation method in Egypt. Importantly, if the grasmaturally preserved
until the next harvesthenthe term midterm storage adefinedabove would be useless.

This work focuses on grain storage the study of its storage plac@$e subject of
this work is grain storage in its broader sense compriHtige temporaryplacement of grain
as well as its conservatiomth the main focus on the storage of living grain (not toasted or
parboiled etq.

[.3.2Tools

AA more precise definition f or thehotlitycobtimet e xt ¢
relevant environment wher e fArel evanto refers tbthah si gni
is, a relationship necessary for discernifigeg o bj ect 6 s meani ngo

(Hodder and Hutson 200388)

The main tool of this work is thBourceDatabaseproduced in Filemaker. laimwas
to ideally record all available archaeological, iconographic and textual evidens®rafje
facilitiesin the time fronthebeginning othe Old to the end of the Middkengdom.Therefore,
returning to the aboveuote defining object context | claim that the context (relevant
environment tadiscern the meaning) of ancieBgyptian storage facilitiealsoincludesthe
texts and images in which they appear.

The choice to employ these three quite different sources is based on following
assumptions. First, in past years it has graduadlgome cleathat archaeologys very
importantin understanding ancient Egypte needto employ it in order to rectify biasés
mainly a focus on elite$ resulting fromthe excessive use of textual and visealdenceln
contrasterchaeology allogus to reach sectors of sociétytare not easily accessible in written
and iconographic airces!! (seee.g. Wendrich 2010:6). This is also true ofhe studies
concerning ancient Egyptian grestorage practices. Even though, the archaeological evidence
of storage facilities represexthe richest relevant source, so far it has been thedgpktited
with prominence given to written and visual sources including 2D and 3D images and texts (see
e.g Adams 2007: 123, Do. Arnold 2005: 175; Flores 2015 Siebels 2012). Second,

1 The statement is valid in these of settlement dreeology, however, in the case of cemeteries or religious
structures Egyptologists have long preferred tdresonfricho burials and decorated tombs or religious structures,
which are also necessarily elite/royal products.
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archaeologyis not by itself a more objective approach to underssamatent Egyptian society
because the unearthed objects were also made to convey specific mgasagseswith texts

and iconographyWendrich 20108). Furthermoremanyancient Egyptian storage structures
were excavated ithe 19" or the first half of20" centuryandare often badly documentela.
addition silos and magazingmrnered randommttentionwith excavatorandtherefore they are

often poorly published or not published at all. Texts and images thus represent welcome
complemert to the impotant but often insufficient information provided by archaeological
evidence.

Texts and images represent important tools to ascertain the meaning of storage facilities.
They can provide us with detaibé how silos and granaries were usedy(mode of filing,
size, quantities of grain which were stored or extraete(l, which are sometimes not easily
visible in the archaeological recadde to bad preservation or documentatkurthermore, the
latter sources also shed light on grain storagbemancietEgy pt i an dAmdag.al wor
mentions of storage facilities in religious sp&llsr depiction of granaries in tombsjowever,
there is one big problem related to textual and iconographic séutwgsare necessarily bound
to elites. They wererpduced by and used by elites. Therefore, regarding the functional aspects
of granaries and silos, we are likely to see how elite or institutional silos were used and/or how
elites imagined these things functioned/should funclitve. message texts and iges convey
doesnot necessarilgonveyhow grain storage was perceived by ancient Egyptians in general,
but rathemwhatwere the attitudes of elites to grain storage. This is not necessarily wrong, but it
constitutes the limitsf our knowledge and we hate be aware of them.

To conclude texts and images represent valuable complementing contesxtse to
elite/institutional grain storage facilities physically uncoveféuerefore thénformation orthe
elite/institutional grain storage in Ancient Egypt d@much more colourfuwhile, the non
elite strata of ancieriEgyptian society is accessed mainly via the archaeological evidence
(which is often insufficiently documented and published). Wheneatit® members of ancient
Egyptian society do appear iretistorage related) written and iconographic sources, the latter
do not so much convey the attitudestod lower social strata to the gragtorage, but rather
the viewpoint of el it eesl iotfe samdsditonr eegeaen.iunTed err elf
notion about grakstorage amongontelites will be necessarily more constrained.

The Arelevant environmento is not only pr

texts and imagedut t is also temporal. In my work | decided to study grain st@naractices

12 pyramidTexts spells PT 515, and 1071.
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from the longterm perspective. The studied esaaithousand years long it startsat the
beginning of the '8 Dynasty and ends with the disintegration of th& D§nasty(ca. 2650
1650 BC). This mighat first sight seem excessive, ke work is designed to include the
historical era from the 1@ to Middle Kingdoms, whichenables us to study and compare two
subsequent phases during which the Egyptiae stas considered strong and centralised as
well as the era in between thénthe perod of decentralisation separating the two phases. It is
not necessary to stress that, necessarily, huge-socimmic, political and religious changes
occurred during the studied era. Considering the utmost importance of grain (staple diet, means
of valug in the economy as well as in creating and reproducing social netasnkell as
studying the technical aspects and the role/place of grain storage and grain management over
this long period of time full of transformatioesables us to better assessrtigarnng of grain
storage and iteelations with thesociceconomic structures and politics.

Below, | further specify the basic characteristics, potesaiadl limits of each employed
source as well athe method employed in their analyses (Inding specific questions asked

by each of them).

1.3.3 Sources

[.3.3.1Archaeological evidence

The most important advantages and disadvantages related to the use of archaeological evidence
have alreadybeenmentioned: its potential to reach all strataonfient Egyptian society as well

as its constraints basktgely oninsufficient documentation and publication. However, several
other questions remain. First of all, it is necessary to determine the subjedaswbrihi
exactlywhich objects shouldébstudied and analysed? Which storage facilities should be taken
into consideration and which should be lefit? How we are going to study these objects?
Which attributes do we consider relevant andvhat we will base their classification?

The originalintention was to include only those facilitigzat could be specifically
related to grain storageith a relatively high level of certaintyiowever, this original idea was
changedin the course of this worland the studynow includes all storage facilis and
containers through which grain mighaw for on specific occasions or for specific reasdns
addition, attentionis paidto the containers such as storage jars, baskets and bags, whose
function was rather more specifiacluding transport of theeommodity. The latter decision
significantly enlarged the amount of studied evidence as it includes practically all storage

facilities from thelargestonebuilt magazines in {@ Kingdomroyal mortuary temples to pits
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and storage jars, baskets or bags.vedineless, the latter (small scale storage
facilities/containers) were not (and could not) studied to the same level as the larger scale
storage facilities (magazines and sildsle to the state of publication (and limit of space?)
Therefore, in the cas# magazines and silos | collected all available evidence and sdéoch

any patternf characteristics and distribution. In the case of smaller storage facilities and
containers, | decided to focus thre description of their most important charac@cs andthe
contexts in which they appear (more precisely in which they have so far appeared).

The expected outcome of this decisiontdsobtain maximum information from the
unevenly preserved data and, consequently, to gain a more precise and gactyoief grain
storage practices arttie respective aspects of grain management. If the original plan was
strictly followed we would not only miss important piecesh&fjigsawpuzzleof grain storage,
but it would also have beermore difficult to compeément all available kinds of evidence
(archaeology, iconography and texts)

This leads us to the question of classification and studied attributes. Having decided to
empl oy all relevant sources to answelficialt he qu.
purposefully created classificatiegstemor to try to determinavhatthe classification criteria
(termsetc) used by ancient Egyptians themsehwesild have beeandto employthis point of
view (see similar discussiors.g Hodder and Hutson0B4: 189ff). It is true that texts
(including labels attached to depictions, inscribed sealings and titles of officials) provide us
with terms denoting a variety of storage structures and with cortat@llow us to partially
recanstruct their meaningse ¢f. ChapterslV andV). However, although in some cases we
might securely linka specific term and a particular excavated storage facility (or even type of
storage facilities), the exact identification is not always clear. Furthermore, bemause
import a nt part of this work is dedicated to th
storage practices and because the latter weladed shape, size and location of storage
facilities, | decided to create my own typology of archaeologically uncostnectures based
on theselatter characteristics (shape, size and partially locatpnivate household/institution).
| amwell aware that not alif these criteria were decisive for ancient Egyptians whose language
terms (meaning of denomination of v@us storage facilities) were based on the functional
context of a particular storage facilitgtherthan on its shape or size (whether it served to a

private household or within an institutiondatheir related purpose®hape, size and location

BOne of the best excawngtit egetfheéehod st he &ma losiamdodepiciph cal ev
of storage facilities in {@ andMiddle Kingdomtombsi it is probable that in certain cases the depicted structures
are rather temple magazines than silos.
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are certaly not the only characteristics of storage structures might be studied. The
selection of others is partially based on the questions we want to ask and partiddey on
guestions we are allowed to ask based on the state of documentation and puliiekiw, |

will first presentthe whole range of questiotisat might be asked from the archaeological
evi dence. Wlfpresenthetstate bf ,preskerdation and publication of thlevant
archaeological evidence and the specific questionsitiee toask abouit.

Monitoring the dates of particular structures might logically revéa¢ potential
existence of diachronic trends related to eacthettudied attributes as well as its potential
link to socieeconomic and political changdsis importanto determine the period of use of a
particular storage facility in respect to the period of use of the edifice/space in which it was
located. We might find traces of uge alterationsor repairs. All these should allow us to
consider its poteral (specific) purpose, as well &s potential functional/structural changes,
further supported bthepresence/absence of finds such as, grinding standsaking/brewing
facilities. The location of a storage facility in relation to an edifice/roamdoiction facility or
its relation to estimated location of fields (if possilpedvides us with information concerning
the means of contraknd access (who and how) as well as some spatial aspects of grain
transport/grain movements. Additional informatian the latter mightlsobe provided by the
related finds of storage jars, bags, baskets or sealings and further spetsigcha case an
inscribed sealing or a grain account might be related silo/granary (shedding light on
provenience and/or dénation of grain deliveries and partially also their frequency). Interesting
and important information can be providedtbgestimation of a sild golume:e.g.how many
basic rations it could provide during a ye&x Last but not least, used mategal construction
techngues provide us with informatioron the technical properties and suitability of the
structuresusedto store grairandeffort expenditure

To conclude, n an ideal case we might havesat of informationthat allowsus to
reconstrut a) at the level of individual subjectsgrain storage and an important part of grain

management of a particular household/institution/production fac#isy well as the
persons/social relations involved in construction (Brntkkers; builders) as well a®me

aspects of social relations enhanced by the existence and functioning of a storage!étructure

(mainly control and dependence). Bijthe systemic leveldistribution patterns of particular

1 In this sense an important supposition is that all domestic as well astiostl environments (temples,
fortresses etc.) were purposefully constructed ésgd/ieskell 1998: 231). Lynn Meskell has demonstrated on the
case of Deir eMedina how the houses and spaces within them were caeesttocconvey a set of meanirgfsou

sex, status, class etc. (Meskell 1998: 211). The storage facilities might play their role in similar signalling.
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attributes as well as of silos in gendtatshould allowus to determiné¢he social, economic,
cultural and politicatontexts of storage facilities

The main problem is thatuchideal cases are very rare. Too often we know nothing
more than there was a silo at some place. Too many piettesmizzleare ofen missingvith
the most frequent missing informatitkeing thepr eci si on of materi al (K
b r i, cdknsbruction details (description of masonry and relevant information concerning the
floor), andexact dimensions. In older publications theormation related to dating and period
of use of are often missin@he uneven preservation of remaissalso deeply problematic
Logically, most of storagsst o be found in settlement cont ex
ancient Egypt is well knowh too few sites were/are investigated and many of them had quite
specific character (pyramid towns, fortresses etc.). Furthermore, posi ®ingdom
settlements or strata are better known than earliexaokthis picture is changing only slowly.
Religious (eventually other) institutionsepresent another important context for storage
facilities and are alsanevenly preserved in space and time and which served to specific
purposes. All this limits the effective use of statistical analyses focused onutiistripatterns
of particular attributes. Even though, some @&st#lacunae might be filled with information
provided by iconographic and textual sources, caution in interpretation is a necessity and
obligation.

The archaeological part of tf&ourceDatebase is designed to observe the following
characteristics: dataype (based on shape, size; including the description of the facility),
dimensions (surface and when possible estimated vo]woestruction details (bricks, floor
and whether it is embedded not) location (type and basic characteristics of the edifice/space
in which particular facility was locatedhcluding description of the locationdurrounding
facilities and related findd.he main aim of this part ahe database is to providesdid base
for assessmerdf the technical aspects of grain storage (materials, technics of construction,
design, locationgate,effort expenditureand effectivenegghatwill be described irdetail in
Chapter Il Furtherinterpretationin Chapter Vof this study will focus on theociceconomic

context of use of various structures, their insertion in the system of agricultural exploitation

1.3.3.2Iconography
The most important advantages and disadvantages related to the use of iconographic evidence
havealsobeen already mentioned: its potential to fill some gaps in the archaeological evidence

and its focus on elite matters. Now, several other questions concerning the chaicctdiise
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source and method of its classification and anallzgaige b be clarified First of all, it is
necessary to be well aware of the very specific contexts of iconographic depictions of silos and
granaries. Not only were they related to elites, but also the vast majority of images (both 3D
and 2D) come from the funega sphere. The remaining depictions are found among
hieroglyphic signsbut thesewill not be treatedvith into the same detail as they were already
discussed by schers, most recently Flores (201&nd Bats (2017) (moref. Chapter IV.2

Tomb decoratino may be investigated from various pointview. The most basic way
Is what we could calpre-iconographic desgtion (seee.g.Panofsky 2006: 3%6; Montet
1925 Vandier 1952, 1978yvhere we are simply interested in what objects are depicted and
how reality is represented (technologically) by the artist/artiSEm delve deeper into the
problens of depiction, we focus on executionsifenes and figes, choice of motifetc. This
method calls for arassessment oftyles (local, provincial, residentialidentifications of
particular workshopsanddiachronic and diatopic differences or position of a particular scene
within the tomb(seee.g Harpur 1987H u d 8 k o v 8Smi2gh01948 etc). When wetake
another step further and include all previously noared analyses the fact trdepictel these
objects werexpressionof the material world as perceived by the artist, tomb owrgvisitor
our analysis in no longer preonographical and becomes iconographicdi u d 8 k @9 1 3 a
2).

In my work, for the rasons explained below, | will employ iconographic evideat®er
superficiallyin a waysimilar toVandier or Montet (Montet 1925; Vandier 1952) wahaim
to complementhe archaeological evidencglthough this basic comparison tife real world
with the depicted onkas big potential to add new details to iconographic interpretations, | will
address this topic only very briefl@imilarly, although th&ourceDatabase hagreatpotential
to address topics such as workshops, regional styles or religitie$s®, | will again leave
theseareas for possible future studies.

Even thoughl 6 m not interested in deeper analy
necessary to ctdy what exactly | am going tdescriben the case of images of storage facilities
T a redity, an ideal ora symbaoP Theseissues hee alreadybeenaddressed in many instances
(seee.g. Dodsonlkram 2008: 121 3 ; Gal 8§ 196; 1I6y8 21978: @EA613; Kanawati
1991: 5158; MorenaGa r ¢ 2 a Roth2008:;24B244; Sorensen 1987: 11P13; van
Walsem 1998: 1206; Weeks 1979: 63). Recentlythey have beefittingly summed up by

15| have partially explored this potential in a study dedicated to the depiction of granary on a coffin fragment found
in the tomb of Sarenpul (Alba and Bardonova 2017).
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Swinton, who faced a similar problémhow to interpret the mural paintings/reliefs in order to
assess how thel®Kingdomelites managed their estates and resoui®esnfon 2012: B7,
10i 14). She concludes that the best way to understand the decoration is to accept-its multi
functionality within which the images afaily life are considered to portragspects of the
terrestrial life of the deceasegrovision him for the afterlife and convey information
concerning his rank and status to potential visitors (Swinton 2012Th@gxact content of a
particular tomlwasthus not chosen randomlyh&re were vital topicthatcould not be skipped
(e.g.offerings)and themeshat were optionaincluding depictiors of granaries. The walls of
the tomb offered only a | imited space and t
necessarily based on many aspects including his status, individuality, his perception of society
the communityin which he lived and contemporary trends. Besides, the exact level of tomb
owner 6s i nthisdhaice maat alwaysrwertaiilud 8kovg 201B®81 ek 19
128 131; Swinton 2012: Id.1).

When iconography is used to provide some itke{@.g regarding architecturahat
perished inthe archaeological evidence, the question whether a depicted granary was a
reflection of a concrete existing structure of just an ideal of a storage structure is relatively less
important than understandgjrof the meanasedby artisantdo make the scenes understandable
for viewers(as far as its archetype was based in real life experiefoe)guestiorf what was
depictedagaingainsimportance when we aim to reconstriiciw granariegunctiored (e.g
adivities taking part aroundor whenwe try to asses where the inspiratioame from
(state/private storage structuredjore detail will be presented during the analyses of
iconography irChapters Il and IV

Regarding how the granaries and other subjeetre depictedwe suppose that
Egyptianssimplified the objectso as to capture their most important characteristics. The
images were supposed to be easily comprehensible within the context avineaulture
(Schafer 109 ®&ftencoibingd eavnedr d |h efys u r fthateveresoinpletdd an ok
with indispensable detailssuch executetinages, however, often seem unusoals ancare
thusdificul t t o 1 nt er pir edt; (SHuhd®8fkeorv 81 928061:3 a9 6 , 100)

Iconography together with archaeolai@videnceis the richest corpus concerning
granaries to our disposdiwo subpars of theSourceDatabas@arededicated to itthe first one
contairs 2D and 3D images of all builtp storage structuréisatare depicted/descridestoing
grain (even ifit is only one of the stored commoditiehe second part deals with containers,
which demonstrably, under specific circumstances, seagshortterm storage andrain

transport The first paris designed to follow and anabyselected attributethat! determined
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as important for my workThis is also true fothe archaeological evidence | decided to create
my own classification rather than to follow the view of ancient Egyptians and | selected the
attributes | want to highlight and investigaldis decision isbased orthe questions | ask
my database. Even thougham well aware of the full range of possibilities and research
interess thatmight be searched for in iconography, my main inteee&i use iconographgs
acomplement of the archaegjical evidence. Therefore, | searched for attribtitagmight be
compared anthatmight complement the incomplete preservation of the laktexcategories
analysed are dat provenience, type (model, tomb decoration, coffin decoraticontext
(within the structure when it was found, surrounding scenes in the case or reliefs and paintings,
accompanying lels and identity of the ownefThe categories related to the descriptian
represented granas are very importantHere | am again interestaudshape and form aride
following components: entrance doors, openings for filling/extraction of grain, columns, and
staircasesThe second part of the database dealing wathtainers for storage and transport
also focuses onattributes including:date, provenience, owner (without stress on his/her
identity) description of the particular container and accompanying, laldat is not treated to
the same detail.

The main questions to be answered by the arsabfthe iconographic evidence at¢
did the depictions of granaries relate to existing structures and to wizch8yw the 2D and
3D depictionscontributeto our understanding eliefunctioning of storage structuréacluding

its potential inclarifying its administratioh

1.3.3.3Written sources

Any examination ofstorage structures would be incomplete withiaking into account the
written evidenceThe r ol e of the written sources al/l
management through the eyes of the ancient Egyptians through their
terms/categories/classificatisrand their interestsTexts can provide us with information
concerning the activities, attitudes and clarification of interests not always visilkee in
archaeological record or rendered difficult to interpret in iconograghwever,this view is

never complete and never cle@f. course, the sources are biased as they are: a) produced for
some reason, and therefore reflect only a part of the reality; b) related to particular institution
or localiies Biased as they might bihey are still the only meartsat provideus with terms
denoting storage structurasd theirmeaningsUnfortunately the published written sources

are, in general, relatively scarce and often very fragmentary. Some of the key sulucks
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thed"Dynasty grain accounts f oundftheidt Dynagther er s 0
Gebelein papyri13" Dynasty smaller manuscript pap. Boulaq 1&r part of the late hidle
KingdomRamesseum papyand part of the late Mdle KingdomLahun papyriinowadag in
Berlin) are still awaitingoublication

Unli ke the archaeol ogialalr i ¢ viede saoodia mbre i C
i nterpreted the saame maagyf kI sipednsstda s thdh iefyfeer ent
characteri st i c sBelowleepreserthenlist ef tha used sduicastogether with

their most important chargeristicsand thetype of informaton they provide

Administrative documentand legal texts

A( Accounting systems) become meciatedncowtars ar o
claims articulated and political processes e
(Burchellet al.1980: 17).

Documeémian be related tt oogr ainn omtrea g ewroer
administrative aspects of grain stwaraigablaer e
catefglbrgcludes accounting documents (account
seal s/ seal iAogroiumtts ngh eotceutrdeatshie a pomep anaeet e
i a | bt emrt he most i comptoe goounts arg usualty condiderddoibs
an objective source, however, just like any other source they also offer only a partial (and very
specific) view of reality. Generally, they evoke a picture of an orderly world, which is,
nevertheless, prore ruin as soon as it is confronted with realayg(the expected income that
never arrivecetc). In other words, it is necessary to accept that although accounts are very
i mportant, their Aworl do has its @enthemul es,
into an analysis. Similar decoding mi&t deployed irdetermining the reasons why certain
information was recorded while otharformation was skipped, which is not an easy task
(Car mona, Ezzamel and Gutti ®r geality2ddlertéd in 2 7 ) .
accounting documents and visible in their appearance and content, generally concerns economic
interests andthe needs of individuals and/or institutions as well as a structure (social
organization) of related institution(s) and pali processes which forthebroader framework
i n which this institution funct i oNokidgwithCar mo n
ancient Egyptian accounting documents is especially difficult due irofthgmentary nature

or their brevity. Often we miss important informatisguch ashe heading of columns/lines, or
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we have at our disposal just a short ndBeg by trying to assess what was recorded by ancient
Egyptian scribes/administratand whywe hope to reveal partial information regaglithe
system of control (scribal i r cete) flow efd@rain whi c h
(quantities, people/institution contributing and withdrawing; some spatial aspects);
rations/salaries.

Letters, though not accounting documents by theiru@jrtare in fact very
complementary to accounts. The relevant letters, those which contain any information regarding
a storage structure dreflow of grain (sometimes in a form of list or account), basically offer
us the same type of information as acdsuthough thg might also offer more explanation
(contexts) of an action (when preserved), which is very valuable.

Legal texts are not very numerous and they mostly do not directly concern grain
storage. The texts regarding the sale of houses ofdrams propertydo not specifically focus
on possible storage facilitiegf( e.g. Strudwick 2005: 185186; 205 206). The only indirect
informationincludea form of recorded amount of grain when itsn@art of some transaction
(cf. e.g.Reisner 1918: 888; Strudwick 2005: 202203), which isquite rare More often only
thearea of fields, personnel, estates or shiarefferings/other products are mentioned iesh
documents (see Strudwick 2005: 1862). Therefore they can mostly help us to broaden our
knowledge of grain flow, but not much mdseyond that

Seals and sealings as well as titles of officials represent a very specific category of
administrative documents. Both sources are closely related, as seals are one of the media where
titles were witten. Sealings might workas a kind of label to archaeological
structures/containers. Relevant inscriptions, when present, enable detetminethat a
particular item (commodity/container/structure) was utideauspices of a particular (storage)
official/office. The reverse sides of sealinggght help us to determine what kind of item we
are dealing with (container, structure was seaied)has beemreserved, documented and
published To conclude, they might help to asseso controlled particar storage structures
or grain containerghe kind of containers in which grain might be maovibe: destinations of
goods dispatched from silos, granaries or other storage strythe@ssignation o&particular
excavated storage structureaesilo or granary. However, many sealsigmain unpublished
or not sufficiently publishecg.g.the study of theeversesidesis a relatively new concermf(
eg Gratien 2001; Patznick 2005; Smith 2004;

Sealingsare thus invaluable complementsf accounts and letters in assessing the
whereabouts of grain storage and grain flow (where, how, who, destinations, relations between

institutions) and this is exactly as | use them in this Wwarkthecase a corpus is well published
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and analysed, | useto complement the existing picture of local/institutional grain management
grain flows. In this study | only work with published and analysed sealings either inscribed with
terms referring to a grain storage facility or inscribed sealitingd arethoudt to haveseakd
containerghattranspotedgrain. | have not created the datalfas¢his purpose, although there
is a great potential for the future reseaticht could map H sealings related to a particular
storage structure and help to reconstisctiayto-day operations and control.

Titles of officials hae been alreadgxaminednany times. In fact no work concerning
an aspect of administration omits their analysis. Mostly they are exploited in order to assess the
structure ofthe administraton as a whole or some of its departments ésgeDesplancques
2006; Favry 2005 Flores 201% This is done by searching for offices related to a particular
department as well as by observing the rank and other functions of administrators working in
this department. This approach, though practically the only one we have, is very problematic.
First of all, we canonly very rarely reconstruct whathe responsibilities and duties of a
particular officewere Second, although the titleseate thempression ba rigid bureaucratic
system administering Egypit, was in factrather flexible and an official might have been
ascribed amd hoctask, which today might seem to us completely unrelated to his offige (
in Quirke 2004: 10. Third, regarding the graistorage and grain management we can indeed
study titles explicitly mentioning storage structures or grain transdcfiest like was done for
the Early DynasticPeriodand Qd Kingdomera by J. Flores (20).5However, and this is very
important, the redting picture might be very biased as grain storage and management were
often controlled by persons with no granary or grailated terrain their titulariese.g.mayors,
or temple overseersfi Wegner 2007)Therefore, as with sealings, | decided to ties not
as the main tool to observe structure but as complementary evidence providing us with another

context of grain storage and grain manager(ient of persons involved in a particular level)

Mathematical papyri

For oursmauheomadyircalofpgap us a specific cont «
ex pdtainon of operations behBaditheél gdmt hegt aa
comprimeitrhgpd of reckoning and fooCQh agcrea,s pB wnigl te
Manning: 1B2387 (e & ® 2RBo)b;i ns aln9dg 7S hTuhteey ar e pr a
t hdiorcus on real probl ems f Becveedr YWy § ¢ iibless g/
praefkeée chre.i rT most i mpaeittoanthec ocumtdreirbsutaincdm eg of

ma e mat i c alc opnrcoebrl peenhsg u ftkee iorn. vodxhaate number s pr
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by t heass welxlt sas the very fiagstianoifl arh emamrueasle nrc
i mpott&@onsirn bausgseomnsi ng what gtrleset o mapgoa/d emd ntas

wer e

Royal inscriptions

Roy al I nscr iapntniaolnss,, dseuddibccaaigoaisy e s ed iateic@am i nsC
al poovide us with some information concerni
management heSfMomapdfi ci tly mention granaries a
pur s@esgto provide an expedition of offerings
t ransafsesrisgmhéyonend t o tden mmdnei ngesrneaemrmalt e dc
Therefore, we ofteai see@i oatyed atjiopaiman ieimpd eif t g
(s eee.. get r oy all annals of Amenemhat 1), althou
with the provehs ea ttah e dsEthdl iBD berkehiort ep | V) .

Nonroyal inscriptions

Brief i nformation coalckee nfogndyriann awartoochbkager
Il nscriptronwal aoapelrheggegynsare mbaudwpt payt bbobgsaphi
cl ai mi n guthortbok ¢are bflhie people arapened his granary to thenthes: 1928:

54-55). In other instances theglludeto the constructionor acquisition of storage structures
(seee.g.Anthes 1928: 7071).Thi s ki nd of tmwmamedouthemeeiddfeand r
to the mor al ehceo naocntyu a |h afnl cavb oouft gir ai nt padbduce

grain storage hadtfhaeonstihduot daml er racouids intgi

Literary worksand religious texts

Literary wor ks ubdaevgrwpehbotUtit amngodioser mendf drhe
religi dihe memést we try to asesgsspredeiskda,n dwe
enter a discussion not dhsasi miolniaceornnongnr gatpsh yn at
cleatd, ttamatr y el i gi oas ec omp eted nya goiensaattieodn and i
how exactly do they relatelthogtemerradagl rwdrelrca
and grain storage in |iterarymworkant i detbr
regarmadiwnggr anari es minglhtofbewhpmdr ciempvoerdd ance t |

Egyptians
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Labels

There are two basic type of texts which can
2) inscriptiPinceh omi gletal bengselwated to use of
str ucTthiermgpo.rafanimenhprovi di ng c dretpe xatnido ossi2nde a
archaeol ogieabadbf egpdesn®dmeprrti cul ar storage s
gal ity and quantity of stored goods or bette
and grain manadikkememmeoifise avlev é Haiwe vtememi t 1 s n
clear how exactly they r eclfmdreahiampt)eont vet e s

Altogether three suparts of theSourceDatabase are dedicated to written sourtas.
first onemapsthe occurrence of terms related to grain storage structures/containers and the
contexs in which they appear. It is intendéal include all relevant records regardle$she
type of document. The attributes | decided to study are; tyae of source (medium, author,
owner, private/stateorrespondindpureau) and the context in which particular teappear in
atext. The ®oond subpart of theSourcedatabaseas dedicated to grain movements regardless
of the individual/institutiorthatcontroledit. Here | also studthedate and type of source, but
stress is laid on the recording of persons/institutions contributing @wvirg grain and othe
place of origin and destination of the grain. Thedlpart is dedicated to the titles explicitly
mentioning either granis or the functions related to grain managemesig(counting of
grain). The main aim i® evaluate whictoffices were linked this way to the granary structures
and their management.

The main aims of all parts of the database aj)eto provide us withterms and
classifications used by ancient Egyptiasto determine which aspects of grain storage they
deeaned important and submitted to confr®) to determinehe quality and quantity o$tored
goods;4) to provide us further contexts of functioning of the storage structergpériod of
storagemeans of control, persons involye8&) to determine thélow of grain(who, and in
what occasion contributed to a particular granary, as well as, who and under what circumstances

withdrawn the graip

I.4 Analysis and discussion

The Source Database is only the first step of the analysis providing us withamgiess
Nevertheless, it allows us to identify and map various types of storage structures but it is not

explicatory in itselflt is important to consider why such a study is of importance and what the
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outcome should be from such an investigation.

The analysiswill be done in twosteps.Stepl i an overview(Chapters V). It has

been stated thathé first step focuses orthe creation of typology of storage
structures/institutions and on overview of cereal products stored in them

The character of thdata analysed necessarily influestte output of any analysis (the
guestions we might and we want to ask in the eneNefl possibilitieshusexistregarding
the focus of a similar survédyi.e. which characteristicdo we want to obser¥® In this study
it was decidedo examinethe following characteristicd) theidentificationof various types of
grain storage facilitieand theirelation to particular contexts Regarding the contextspecial
focus is laid orthe assessment of the employeatage technologyits purpose of storadg
related storage period and capagit) the specific identfication of storage facilities for
conservation and loagerm storage dventually alsomid-term) in contrast teshort term
storagé@emporary placemerand the relatioshipbetween the two

How arethe data preparedhetypologies created and data combidddhe character
and limits of alltypes ofevidencewere presented in detail in the previous partgo points
might be reminded heré&irstly, all threetypes of evidence are biased. The bias towards elite

and even more specifically institutional and royal is mabbgiousin the iconographic and

16 Sigaut (1978: 1A5) in a study concerning one particular type of storage structures but representing a relevant
model for all similarly focused studied proposed a set of questions which might be asked from the nfaseial. T
concerned 1) area of the technical aspects (location, construction, filling, extraction), 2) geographical distribution
3) control (for what purpose, who and how); 4) questions regarding the owners and modes of ownership of
particular storage structigeowner; 5) destination of the stored grain and which part of cereal production was
stored where (seeds versus others); 6) indigenous terms to denote the storage facilities; 7) reuse of storage facilities
for different purposesthe order of the questiorss well as questions itself were slightly modified in respect to

the original. These was made to stress their nature and summaris@tiseraring these questions subsequently
enables to insert particular storage facilities in segonomic and technicalystems, which allows us to make
particular statements on societies themselves. In which way these might be done is discussed below. Evidently,
not all these questions are relevant, or better said applicable to the ancient Egypt during the studigthpgriod.
others can be answered only partially. For the evidence at our disposal is limited.

17 Of the upmost importance is the assessment whether we can associate specific storage facilities with specific
functions such as: 1) exclusive use for grain storagsus multifunctionality; 2) form in which was the grain

stored (loose grain versus containers); 3) storage period (facilities frontelong/ersus shoterm storage; 4)

use of particular facilities exclusively by specific subjects, and, 5) use onlyspredific historical period
(diachronic trends).

8The identification of storage technologies in relation to particular find contexts is crucial for our understanding
of grain storage practices general as well as for the possible (re)assessment pltheses of each facility.
Importantly, the mode of grain storage is, beside others, driven by the specific needs of the owner of the grain/grain
storage facility. Among the specifieedsanentioned pertain.g. the quality of grain needethé grain for seds

or for bread etg.or e.g.whether the grain is needed for liegular distrilntion (.e. some technologies does not

allow the grain be extracted more than once). Some facilities might be thus related to specific segments of the
provision chain (from tl producer to the consumer) (Sigaut 1978: 35)
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written evidence. Secondly, the very naturegh&feach type of evidenas problematic For
example,archaeolgical evidence enables us to study it framethical point of view(of an
outsider)and thugo create and analyse our own categoriég. ifonographievidence i€mic
In nature,informing us on a particular viewpoint of a small segment of the populdtien
definitely problematic to understand the real meatinagthe depiction had for the Egyptians,
but the understanding of this meaning is not cruciatHisr study | usedit to complement the
data in such a way that my own classification mighte been aplied in a similar way to what
wasdone with the archaeological evidendde textual evidences alsoemicin nature and
informs us on a particular viewpoint of amall segment of the populatiorlowever, an
understanding of the meaning is esgdntn addition, while archaeology and iconography
provide us with types of storage structutiest appeain certain contexts, texts deahly with
terms. The latter might refer eitherdgarticular storage facility or ta particular institution
managng the stocks. Sometimes, one term might refer to both at the sameetiteem Snw.t
seems to refer taparticular storage facijitas well as t@aninstitution. It is impossible to draw
a straightforward link between a term and a specific type ahgtofacility. Very probably
some terms could in fatie linked to whole set of storage facilities and/or on the other hand,
one type of storage facilities migh&vebeen used by several institutions at the same time.

The goalof this investigationthe search for the basic characteristic of attested storage
facilities, is achievedby using both qualitative and quantitative methadth the preponderance
of the former. The studied sample is very problematic regarding the specificity of the sites from
which it was recovered and its incompleten€3santitative methods are used onlytlie case
of archaeological and iconographic evidence and onpaiticular cases, mostly to study the
frequency of occurrences apecific type of facility/attribute/tectology in specific contexts
during a particular erand to compare samples from various sites and Brigsnecessary to
always be aware of what exactly is quantifieécor example,studying the frequencyf
attestations of particular storafgeilities does not necessarily praa us with the sufficient
information allowingusto generalize which technology was the most frequently used or which
distribution pattern of technologies was the most typical in each giveRatheer it should be
evaluated witin thelimited area otthe particular studied context (archaeological site)

The last important issue to be dealt here is how to combinpattieularanddisparately
studieddatasetsn orderto provideonecoherent picturd first decided to deal witkach type
of evidence separatetjrawing on their specificityOnly after this is done, proceed to the
identification of common pointshared byall three types of evidend€hapterlV). These are

mostly foundamongthe use contextsf particular storag facilities/institutions/terms

37



Step?2 interpretation(Chapter V. In the previous step thmost mportant aspects of
grain storage system(skere identified The aim of the last step to interpret thenwith regard
to particularsociceconomicand histoical conditions

In the introduction Chapter 1.1), has been stated thabage is a key component of
food distribution be it on the household or institutional level (Paulette 2013: 106). Food
distribution waghenan important tool to execute powedaaccomplish goals of specific actors
in a system. Different storage strategies (storage technology, storageycapasistem of
control) are usuallylesigned by each player in a system to meey specificgoals and are
adapted to environmental as wa#l socieeconomic and/or political circumstances (Rothman
2016: 28). Consequently, hie shifts in the distribution patterns of particular storage
facilities/technologies can thus inform us about important changes in agrarian system, economy
of domains etd®. In addition, different techniques of storage employed by
popul ations/communities are to somt extent

In conformity to the abowpostulated relatiorsp between storage strategies of various
agents and their goals well astheir adaptation to environmentadociceconomic and/or
political circumstances (Rothman 2016: ZBhapter Vseeks to relate specific economic
partakers with specific storage facilities and potentially specific strategies to pursue their goals
The frst part ofChapter Vis thereforededicated to aoverviewof a variety ofagentswho
producedandstoredmanagedjrainresourcesThe question otheabove mentioned economic
agents will be considerdcbm the viewpoint oh modekhathas beeimn recent yearesmployed
more frequentlyto explainthe sociceconomic structure of Old and Middle Kingdom Egypt
ThePatrimonial Household ModéPHM) (morecf. Chapter \2).

The second part o€hapter Vconcerns two main issues. Firtite types of staage
facilities that were used by various economic agantselected siteare examinedSpecific
attention is given here to questions of capacities in relation to extension oftfietdeuld
yield similar quantities. In addition, thissue isalsoclosely related tahe questiorof whether

any relatiorship between the purpose of storage dhd employed storage facilitgan be

19 Of special importance is understanding of the secionomic functions of long term reseniethey might

have been aimed to consummation, or to agriculture (seeds) eventually to corfint@eceé ¢ 2 a Slg8u® 7 : 8 8 ;
1978: 4).

20 The relation is not as straightforward as it might séeve cannot clearly link the use of particular technology

to particular climate (i.e. aerobic to wet conditions and anaerobic to dry conditions). But, importantly, the existence

of very a need to store for a long term might depend on climatic conditions. As shows Sigaut (BB)&rBthe

case of storage in Nigeria the long term storage was important in zones with more risk of insufficient harvest,
meanwhile in the zones withffigient precipitation the long term storage practically did not play role.

38



observed Second the particular distribution patterns of storage facilities in specific sites
studiedand compared with prequisites and assumptiongioé PHM.

However, b drawany picture fromthe fragmentary information at our disposalas
problematic and complex tasks has been already stated, aditthe data collected in the
corpus arequallysuitable for more copiex analysesTherefore aelectiorof sites was made.
This selection wabased on two main concertsrst, the state of preservation and publication
was considered. Second, the sites were chosen to reflect (demonbkeategrsity of the
existing evidlence Both concerns represent important proldevith thevery limited and biased
evidence from the Old Kingdom (more @hapter \2). Eventually, it was decided to reflect
the bias of this era in the cholnadéionpotb si t e
compensate fothe often fragmentary archaeological evidence it was decidedrtgplement
the archaeologicaourceswith the testimony of writteevidencenvhenever possible.

The resultof the aforementioned considerations ahe following analysed Oldi
Middle Kingdom sitesi) (Old KingdomElephanting Dakhlaoasisfy o ver nor @alatpal a c e
and elGhazareen); Dahshur, Abu Rawash, Giza Heit el Ghurab (HeG), Khentkawes town
(KKT) and Menkaura Valley Temple (MVTAbusir, Saqqgara (complexesPfe py | I ps qgque:
2) (First Intermediate Period and the Middle KingdoBigphantine, Abydos North, Abu
Ghalib, Ezbet Rushdi RI, Tell edaba FI, Memphis Kom Rabidahun Askut and Uronarti

Each of these sites is briefly described in order to understangbssible place in grain

production, collection/storage, or distributidBubsequently, attention is paid to the agents
storing grain. Lastly, the distribution pattern of storage facilities tae@ implications are

considered.
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Il Archaeological evahce

The introductory chapter to the corpus focuses on the least studied type of eVidehee
archaeological attestations of cereals, storage facilities in which grain may have been placed
(temporarily or for a long term), as well as on movable contaifidne reasons for the selection

of such a broad spectrum of objects/topics have already been explained in the introductory
chapter. To sum up, even though storage as such is frequently linked with conservation, two
aspects of storage might in fact beaguisedFirst, the simple placement of the grain. Second,

the placement with the aim to conserve the greiniiftroduction).Both of them have their

place in a particular storage system and thus both should be studied together (in their mutual
relation) In addition, as has also been stated, the nature of a commodity conditions a particular
storage mode (storage cyele).

The present chapter has two parts. The first one comprises sékficansdil.2, and it
gives an overview of the existingchiaeological evidence on cereals, storage facilities and
movable containers. The second one, consisting of sét8pfocuses on grain storage related
technologies.

The grain storage facilities and containers presented in the first part were classified
several types. The types are based mostly on the form and partially also on the find contexts.
Because the English terms currently in use to denominate various types of grain storage
facilities’ i.e. silo, granary or barh have precise definitionsased mostly on the technology
used for storage and also partially on the form and place in the chain of grain processing and
provision, | decided to avoid similar specification in the denomination of created types. The use
of more general terms such aerafje structure, facilitgtc. is preferred here. There are two
reasons for this treatment of the evidence. First, the specific character of the ancient Egyptian
evidence of the given era is better presented avoiding use of terms, which have very specific
implications in the modern language. Second, as the state of the preservation and documentation
Is not always ideal the precise storage technology might not always be clear. Therefore, only
after the presentation of the archaeological evidence will thaitsad questions be dealt with
and the previously classified storage facilities may be identified with silos, granaries, barns or
magazines respectivelilo we v er , in the case of facilities
were deepooted, | did not/coul not completely avoid the use of these terms in the texts.

However, | use tkamlied tgheanaenzes/ cfi | Ds® .

21 Cf. Introduction.
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[I.1 Cereals

Regarding the archaeological evidence, grain remains have been retrieved from ancient
Egyptian sites since the ®@entury?. Most of these organic remnants, however, represent
remainders of funerary offerings found in tombs. This kind of material is, unfortunately, not as
rich a source of information as the assemblages from settlements. The latter provides us with a
much better notion of the variable use of cerealg, as animal fodder, fuettc.,and their
processing (Murray 2000: 50910). Accordingly with this situation, the samples of grain
retrieved from storage facilities were not abundant. However, thetigitubas definitely
improved during last twenty yearsf(e.g.Capperst el.2013;Frey and Knudstad 2007: 28;
Malleson 2014: 54%51;Mills 1995: 63;Wegner 2001: 29®91; Wendrich and Cappers 2005;
Wetterstrom and Wenke 2016: 205323 Below | present short overview of cultivated
species, as well as short discussion concerning the form in which the grain was stored.

In the most general level, the organic remains from both tombs and settlements seem to
attest to cultivation of several varieties of legrand wheat in ancient Egypt in general and
particularly in the era between the Old and Middle Kingdache(g.Murray 2000: 512). The
most frequently archaeologically attested cereal of this era is barteyrdeum vulgare
Hordeum vulgareis an annal grass, growing during the autumn/winter. It is a very
advantageous crop as it can stand hot and arid climates as well as salinity. In addition, it grows
and ripens earlier than any other cete@f. also Murray 2000: 512). Furthermore, to grow
barley,more precisely its hulled variant, is also favourable for purely economic réagietd,
risk and labour needed in growing and processing (Cappat2014: 62).

Barley grows in two varieties, distinguished by the number of rows on its spike: six
row barley® and twerow barley®. Both of these also grow in two further variaintsulled or
naked. The skxow variant has a higher protein content and nowadays it is considered more
suited for animal feed. The twow variant, on the other hand, has a kigbugar content and
therefore it is employed in malt production. In traditional communities naked barley is preferred

for food, meanwhile hulled barley serves as brewing and animal fodder (Fehegdman and

22 General list of publication in (Murray 2000: 509).

23 However, not all the publication presents more than a basic note about recovery of grain.

2 https:/lwwwbritannica.com/plant/barlegereal.

25t has its spike notched on opposite sides, with three spikelets at each notch, each containing a small individual
flower, or floret, that develops a kernel.

261t has central florets that produce kernels and lateyedtf that are normally sterile.
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Fadl 2011109). Barley is reported to haveder gluten content and therefore is normally used
to prepare only unleavened bread, flatbread and/or porridge. Its straw is softer than that of wheat
and as such it is used2or livestockds beddi

All the abovementioned varieties are attesdten ancient Egypt since the Predynastic
Period €f. e.g.Fahmy, Friedman and Fadl 2021 119), although the twoow variant seems
to have played a rather marginal role (Murray 2000: 512). In general, barley (more precisely its
hulled variant®), is consilered a predominant cereal crop in the wholeN®we Kingdom era.

This assumption is partly based on the frequency with which barley grains are recuperated at
archaeological sites and partly on our present estimations of the effectivenessNefvpre
Kingdom irrigation techniques (Murray 2000: 5B13). Futhermore the evidence we have at

our disposal now clearly proves that barley was used for beer production and as animal fodder
(Murray 2000: 510; 51513). However, it is less clear what importance it mkduman diet.

Murray points out, that the frequency with which barley grains are found in settlements might
be the result of their use as animal fodder, as well as their being consumed by humans (Murray
2000: 512513). Samuel in his assessment of archagodd bread noticed the preponderance

of emmer made baked products, but it is necessary to mention that he focused on the New
Kingdom era (Samuel 2000: 558). Regarding the earlier historical periods, Eabhpointed

out that the frequent preponderamddarley remains might simply be caused by the fact that
only specific contexts are being analysed and those are not necessarily representative of a whole
(Fahmy, Friedman and Fadl 201111.0). On the other hand, relatively recent experiments of the
teamat Umm Mawagir (Cappeet el.2014: 4963), show that the bread made of hulled barley
does not differ to a great extent from that made of emmer wheat and that it is certainly edible
and not of lower quality. This means that barley could be used alsmam @omplement of
human diet. Cappesrt al. also points out that now barley breads are mostly made of barley
mixed with a low amount of wheat and that this might also be the case in ancient Egypt, even
though we have no indisputable proof of it (Cap@rsl.2014: 62).

The species of wheat (gentisticum), that is most well attested before the Graeco
Roman Period is the emmer whetiticum dicoccun). Remains of the frethreshing wheat
(triticum aestivum/durujnhave also been found as early as thgada perioddf. e.g.Fahmy,
Friedman and Fadl 20121 119). However this might be because it grew wild in Egypt at that

time and not necessarily because it was cultivated (Murray 2000: 512). Wheat was cultivated

27 https://fwww.britannica.com/plant/barlegreal
28 Cf. e.g Capperst. al2014: 62.
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in autumn/spring time, just as barley wilewever its period of ripening is, in general, slightly
longer than that of barley. In addition, the height of the wheat plant differs from that of barley
and is subjected to slightly different pdsrvesting processegghmy, Friedman and Fadl
2011 110. Now, emmer is mostly used as animal fodder, while in ancient Egypt it was used
as bread and even beer (Murray 2000: 512).

The possibility that barley and wheat harvesting might have been separated in time as
well as by different processes could alsave implications for storage. The Egyptian
Aagricul tur al calendaro from year 1936 publi
barley was harvested around rdi@nuary, wheat was harvested around the beginning of March.
On the other hand, modernrtitern Ethiopian communities, despite their differences, plant,
harvest and process both cerdalsarley and emmer together. Whether this was the case in
ancient Egypt is less clear. For example, the evidence fromypistic Hierakonpolis seems
to sugest that it might well be the case. On the other hand, evidence from other sites suggest a
separate treatment of both cere&ah(my, Friedman and Fadl 2011110-114; Mills 1995: 63).

Of the same importance as the consideration of when and how gralmawasted is
the information on fihow | ong the <cereal gr al
depends on the precise storage conditions. The maximum figures givenliginthgrain,i.e.
the grain still able to germinate, in some sourcegeare of years. However, a case of living
grain survival after more than a hundred years of storage was also reported (Sigaut-1978: 53
53).

It is clear that grain, as well as other more or less perishable aliments requires specific
conditions of storage.lese are not only dependent of the commaodity itsgthini but differ
according to specific cereal Aproductso (for
storage is an intermediary pacf.(e.g.Forbes and Foxhall 1995: 70), is a long psscwith
various stages starting with the preparation of the soil for sewing and ending with the
preparation of final products such as bread and beer.

Of the main interest for the current study are the processes that the grain undergoes prior
to storagepr more precisely, between harvesting and storage. These differed in relation to the
cereal species treated. In the most general terms, four important stages of grain treatment
starting with harvesting and finishing with storage might be recogresgd/Aurray 2000: 505
530; Sigaut 1978b: 14561). Harvesting (removing crops from the field) Threshing
(detaching of spikelets from the straivWinnowing (removal of light weed seeds and straw
from the grainsj Coarse to medium sievingremovial the large @ed seeds, straw culm nodes

and bases and unthreshed earSjorage
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Each stage may be done in several slightly different waygyrain might be harvested
by uprooting or by cutting low/high on the strate. The product of these processes differed
according to the species. Most importantly the hulled species (hulled barley and emmer) had
after the sieving the form of spikelets and not of clean grain, contrary to the naked variants
(Murray 2000: 526527; Sigaut 1981: 160). Grain in this forime(spikelet) cannot be well
digested by humans, thus further processing is necessary prior to the grain consumption. The
process to prepare flour and consequently bread has several stages (Samuel 2000: 541 fig. 22.3;
559560).

An important question is in whictorm the ancient Egyptians stored the grain during
the studied period; was it in spikelets or was the grain dehusked (Huirorel 2017: 218; Sigaut
1981: 166)? The clean grain was certainly more difficult to conserve in the desired state.
However it was ofte more appreciated during the exchange and less costly to transport (Sigaut
1981: 166). Nevertheless, for its fragility the storage of dehusked grain to industrialisation was
limited by the dry climate or primitive agriculture (Sigaut 1981: 166). The Eagyplimate
during the studied period was definitely dry enough to allow for the storage of dehusked grain.
However, according to Murray (2000: 527), the evidence seems to suggest the storage in
spikelets. However the author admits that the evidence igtinand there is no certainty
whether this was common practice during the whole of Egyptian history, in any area and in all
sectors of society (Murray 2000: 527). Recently, Malleson (2014: 551) published evidence of
the storage of clean grains of bothlbgrand emmer in the swmalled silo building complex
(SBC) in Khentkawes pyramid town in Giza. The SBC was a food production unit, therefore
the storage of cleaned grain was probably intended to facilitate flour production. Also,
regarding this particularontext, the grain was probably stored on a temporary basis (Malleson
2014: 551). A similar find was also made by an Australian team in an Old Kingdom bakery at
el-Ghazareen Dakhla. However, here only the barley was stored in the clean form while emmer
wasprocessed in the bakery its@lills 1995: 63) It thus seems that the form of the stored
grain (cereal product) might depend more on the particular context (needs and preferences)
rather than the need to correspond to some general rules. Howeverrdge sff clean grains
wasprobably of only temporary nature.

Interesting might behe excursus to modern Egymafly 20" Century. Blackman
(2000: 172) described that the grain was brought to threshing fladra/erein the vicinity of
fields. Thereit was threshed and winnoweadd processef@fter each stage was accomplished,
the grainwas piled in heaps). Only after being cleaned and processed was the grain transported
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to the ownerodés storage facility. However,
unprocessed grain which they worked home (Blackman 2000: 173; 180).

The ecology of the stored grain is a very complex matter and cannot be dealt with in
detail without invoking specialists from other disciplines, such as biologists, microbiologists
etc (cf. Sigaut 1978: 51). What can be done is to present the main factors leading to the
degradation of the grain. They are basically three: 1) the undesired germination; 2) the animals
(insects and rodents); 3) microorganisms causing fermentation arfdecay) as well as
chemical and enzymatic reactiom$. Sigaut 1978: 51).

The first factor, undesired germination, is caused by the absorption of humidity by the
grain. Often, the humidity present might not by itself be sufficient to make the grenmgts,
but changes of temperature might cause the condensation of water that might subsequently lead
to the germination. Germination capacity usually decreases with the increasing age of the grain,
I.e. old grain normally has less capacity to germinates Tact was sometimes used for leng
term storage of reserves for famine, where old grain instead of new were stored (Sigaut 1978:
52-53). The best protection is a stable, dry environment or lack of oxygen. Insects do not need
further explication as for #r origin. They represent a big problem especially in hot climates.
They can be fought in many different wagsg. by exposing grain to especially hot or cold
conditions or by the hermetical enclosure of the stored grain, and eventually by substances
corsidered to repulse or kill insects. Regarding the latter, important observations were made
regarding the effects of restricted atmosphere on insects. Low levels of oxygen or atmosphere
of CO; are lethal to them (Sigaut 1978:-58). Last but not least, ttiecay of grain is caused
by microorganisms that cause grain diseases and other problems. Contrary to insects,
microorganisms are always present on grain. The only way to beat them is to control the storage
environment. The most effective method is to kekepe t emper atur e at | e <
humidity below 12% both practically impossible to attain nowadays, let alone in the ancient
past (Sigaut 1978: 57).

An important point found in the previous paragraph is that all the factors leading to grain
deterpration are related to and dependent on three physical conditions: 1) temperature; 2)
humidity, and, 3) presence of oxygen (Sigaut 1978: 51). The main risk factors to grain
degradation thus differ according to the particular climate in which the graovesf& In this

2 Therelation betweea paticular mode of storage and speciflinatewas investigated by a number of scholars.
NeverthelessSigaut (981: 173174) noticed that although the climatic conditions have some influence on the
choice of a particular storage technique, this no so direct as we mighit thénk cannot be stated that a particular
technique is used only in certain conditian silos with restricted atmosphere in dry climate and storage facilities
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sense the hot and dry Egyptian climate is relatively favourable for grain storage. The main
problems with this sort of climate are usually insects and eventually rodents (Sigaut 1978: 51).
Ancient Egyptians, in fact, reflected this partanuthread in their textual sources. For example
papyrus Ebers contain a fArecipe to repel rod
166). It is based on the burning of gazelle dung in the granary and on covering its walls and
floor with mice excements and urinecf. reference above)n addition, Frey and Knudstad
confirmed the earlier observations made by Petrie up@xamining the site odfahun that

there are numerous holes in adobe madetgnts (Frey and Knudstad 2032; Petrie 1891

8).

Several techniques aiming to control risk factors and conserve the grain have been

identified in studies on grain storag#. (e.g.Bromberger 1979:-84; Sigaut 1981: 15680).

First, prior to storage grain might be dried or parboiled. The firsbractirying, is practiced

quite universally, as the freshly harvested grain frequently contain excess moisture that has to
be dealt with. Parboiling, on the other hand, has more specific aims than the pure conservation
and is not always desired when theigia destined for bread or malt production (Sigaut 1981
161-162).

Focusing on conservation, the most simplistic classification of methods was presented
by Sigaut (1981: 16870; compare als@.g. Huirorel 2017: 218 220). First of all, he
distinguishedour factors having an important impact on the choice of a particular storage
technique: 1) storage period; 2) stored volume; 3) method of control of the environment in
which grain is stored; 4) (nom@xistence of specific edifices and its disposition.

The first factor is closely related to the speed with which grain decays in a particular
climate. Only storage that exceeds the fAexpi
storage for conservation. The second factor is similarly impérstoted veume. Usually,
only the placement of large quantities requires the use of specific storage technologies. The
exact volume then influences the form of the storage facility (Hurirel 20172208Sigaut
1981: 166).

Possibly even more important than thepous two factors is the mode with which the

atmosphere control is employed. There are three possibilities: Firstly, the restriction of air

with renewable atmosphere such as Galitiarreosin wet climate. He observed that many factors are in play,
such as, the type of the grain in relation to the time of its hafvesexample, maize was in Europe harvested
during the autumn. This season is normally wet all over Europe, thus, it was impossible to dry the corn previously
to the storage and the storage technique had to be accommodated to this fact. Importancéhkddratsof the

stored graini i.e.loose grain being stored in silos and grain eal®imneos
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(hermetical enclosure and prevention of the air exchange with outside). As the grain has the
capacity to consume ggen and produce G@ompletely thus creating new atmosphere inside

the storage facility. This not only helps to preserve the grain, but is also lethal to insects and
rodents who are suffocated. Secondly, the constant renewal of air (searching foriequilibr
between the inner and outer atmosphere; usually reached via ventilation or via replacement of
the grain). Thirdly, the neoontrol of the atmosphere (Sigaut 1981:-167). The last mode is

often used for temporary placement, but it is very typicasforage of reserves of individual
households (domestic reserves) (Sigaut 1981: 169). It might also be used-éamstostorage

of large quantities of grain over a longer period of time in {@mgh magazine installations
(Sigaut 1981: 170).

Finally, thelast factor influencing storage technique is the type of edifice in which the
grain is stored. Firstly, the grain might be stored employinguilgling at all. Secondly, the
grain might be stored so that its thickness is less than its horizontal extefsialty, the
building might have vertical agency, which means that the thickness (height) of the stored grain
is higher than its horizontal extension (Sigaut 1981: 167).

Sigaut 6s classification presented above
classfication was employed in the study of Bromberger (19724 The latter scholar not
only focuses on the four previously mentioned factors affecting storage technique, but also adds
seven more criteria including, the position of the storage facilitygkiheibove ground and
location within the inhabited space), its geometrical form and mobility, the construction
materials, and | ast but not | east, its funct
not only the basic grain storage technoledet also their variants. In addition, it searches for
insertion of a particular storage facility into the respective social networks. However, as the aim
of this chapter is not the interpretation of the s@monomic role of excavated Old and Middle
Kingdom storage facilities but their presentation and classification, only the four previously
mentioned factors will be taken into account here.

Regarding the specific terms related to grain storage facilisdss, granaries, or even
barnsi the most imprtant factor taken into consideration by scholars is the control of
atmosphere. Thus, storage facilities with restricted atmosphere are usually called silos. The type
based on the renewal of atmosphere, are on the other hand, called grahaig8éts 2017:

158; Huirorel 2017: 220; 222 owever,especiallythe 2D and 3D images of storage facilities
are in theliterature usually called granas, without taking into consideration what kind of

storage facility they actually represent. The designati@torage structures representations as
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il gr an asoideepodtedjthaticontme i n its use. However, |
a designation of a type of depiction, dta type of storage structure.

So far, only the conservation techniqguesenbeen described, whatever their purpose.
However, grain, as well as other cereal products might have been temporarily placed/stored for
different purposes, such as the temporary storage of grain before its further
distribution/transport or temporary piroent of intermediary cereal products before the further
processingdf.aboveané.gBat s 2017 ; O4 Hurdreh2017R922). These Bight
have taken place in polyvalent structures such as barns or magazines. Lower quantities of grains
were, m the other hand, stored in pottery, basketry, and other movable containers or in non
specific places in housesf(e.gGar c2a 1997: 94; 94) .

Grain, dehusked or not, was obviously not the only cereal product stored. At least some
important products shédibe mentioned here, including processed grain (toasted or parboiled),
malt and flour. The reason is simple: their nature differs from thiatio§ grain. The toasted
and parboiled grain is generally easier to conserve lthiaig grain. The flour, onte other
hand, easily goes rancid when too dry or too humid and cannot be stored over longer period of
time®C. Even though, malt is not as delicate as flbtit is essentially grain, with the only
difference being that it is germinatédts maximum storag period differs from that of grain.

Even though we might find information that malt can be stored for a relatively long period of
time as long as it does not get wet, the storage period should not exceetl. Iismmeans

that they might require slightldifferent storage conditions. Comparg.how nowadays the
storage of large quantities lofing grain (often in hermetically closesdos) differ from that of

mal®? characterized by good ventilationdowever, some of the storage structures and
contairers treated below might serve, at the same time, to store not oniyirtigegrain but

also (some) of these products and this fact should be taken into consideration when we interpret
it. In other cases it cannot be easily determined which commoditytes@si 3Sn a particular
facility. For example, the only attestation of flour storage in Middle Kingdom bins at Abydos
South (Wegner 2001: 295), if organic remains of flour were not preserved there, these bins
could enter the source database as one otheblgggain storage facilityit is thus necessary

to take into consideration that some ancient Egyptian storage facilities/containers were used to
store a broader variety of cereal products, eventually other aliments.

30 http://www.jakvkuchyni.cz/mouka/skladujeme/
31 http://www.sladovnabruntal.cz/trvanlivost.
32 http://projektysipvz.gytool.cz/ProjektySIPVZ/Default.aspx?uid=3
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Storage €.g.short term storage in keries), stored products or climate were not the
only factors that had an influence on the choice of a particular storage facility. The preference
of a particular technology as well as of a particular storage facility characterized by specific
sets of proprties €.g. storage capacity, access to grain) likely relate to particular -socio
economic settings in a broader sense. This topic will be dealt with @hhpter \ Last but
not least, some storage facilities were, regarding their function, complemen&aning that
they were used in a different step of the operatory chain. For example, barns usually serve as
temporary storage before conservation storage, while silos/granaries are used for mid-and long
term storage (Garc?a & pPoSsible (ndthemploymenedf spdcificd 7 : 2
storage techniques in the material dating between the Old and Middle Kingdom is discussed in

the concluding paragraphs in part dedicated to the typology.

[I.2 Storage facilities

Archaeological evidence of storageifdies is indeed a rich and colourful source, though sadly
often neglected. Practically every year, new storage facilities and containers are recovered and
recorded by ofgoing archaeological missions at a variety of sites and contexts. The main aim
of this chapter is to classify the published evidence, in order to provide a solid base for
assessment of technical aspects of grain storage (materials, technics of construction, design,
location, date, effort expenditure and effectiveness), which would comstdy help to better
interpret their function.

In order to organize this base, make it more understandable to a reader, and to facilitate
further interpretations, it was decided to create a typology based on form, capacity and partially
also on context fopublished storage facilities. The reasons for this particular choice are
explained above in Methods. The focus of this chapter is the simple description of each type.
Any references to correspondence between particular archaeological data and iconagrhphi
written sources were intended to be kept at minimum, as they are the sulijéetpoér 1V
although in some instances they could not be completely avoided.

Even though the subject of this work is the historical period between the Old and Middle
Kingdoms, the main characteristics of earlier storage facilities will be also shortly presented.

In the very beginning of Egyptian agriculture and even before, storage facilities mostly
had the form of pits. At Nabta Playa & millennium BC), in the area-E#5-6, they were bell
shaped. In the other area9B-1 they had a form of simple pits. All of them probably served to
store wild plant food and they could be used only during the dry sedsadricx, Huyge and
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Wendrich 201020). Sometime later, and, atadher sitei in the Faiyum (Fayium A culture:

5" millennium BC)i pits were lined with basketry covered with dadirdened lids. Some of

them already contained remains of domesticated batleydricx, Huyge and Wendrich 2010

20). In the middle Merimdautture (3" millennium BC), in addition to baskets in pits that were
now covered with clagoated lids, storage jars buried into the floor were also attested
(Hendricx, Huyge and Wendrich 20120). Relatively little is known about the developments

in between the mid. @ millennium BC and the beginning of the OK. In a simplified way we
could sum up the evolution as the diversification of both types of storage facilities and their
find contexts. Since the Nagqad&880Q0 3500 BC)period the existence of btlip circular pits

is attested and in the late Nagada Ill and at the break of Early Dynastic Period rectangular
magazines appeared along with chambers/bins (Moeller 2016: 87). Further development and
diversification of types than took place in the studiesl (Old Middle Kingdom).

The SourceDatabase currently contaid35entries of buikup storage structures. The
pits and containers were, due to the state of preservation and documentation, not quantified
despite the presumption that during the studiadreey were probably among the most frequent
means of grain storage. Only those storage structures whose location was detected and whose
dimensions could be at least estimated, have been recorded in the-Saiaicese One
hundred and twentgix recordsbelong to the First Intermediate Period and Middle Kingdom
storage facilities, meanwhile the Old Kingdom accodotghirty-nine records. The clearest
messages from the archaeological evidence of Old to Middle Kingdoms storage facilities are:
1) there wasno one way how to construct storage structures. 2) there were no universal
containers serving only for grain storage; 3) the contexts in which storage facilities were found
were manifold®,

The evidence is unevenly distributed in space and time. In aaddits character
changed during the studied historical periglibst importantly, the contexts in which the Old
Kingdom and First Intermediate Period storage structures were found are slightly less varied
than the Middle Kingdom ones. Secondlye large eount of the Middle Kingdom evidence
Is mostly due to the character of circular storage structures. During the Old Kingdom it is
relatively frequent to encounter (larger) groups of these structures documented as a unit without
providing sufficient detail laout individual facilities. These were therefore recorded asisuch

a group shares one record. Below follows the short overview of the changing character (mainly

33 Similar heterogeneitgeens to be characteristic of stratified, regulated societies such as Egypt in this era
(Rothman 2016: 33).
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in the term of the find contexts) of the archaeological evidence of storage facilities biteveen
Old and Middle Kingdoms.

The most numerous and most completely documented type of Old Kingdom storage
structures represents magazines from the pyramid complexes and other storage facilities related
to their construction and cult maintenance. Theyeweund in several contextsin common
areas, such as in the valley temple of Menkaura (Archaeology ID 155) of in the valley temple
of the bent pyramid at Dahshur (archaeology ID 150); in holusH#se.g.the house of the
Eastern Town at Heit €bhurab(Archaeology ID 147) ohouse Bn Khentkawes town at Giza
(archaeology ID 1543, and/or attached to/constituting an institution, such asRatEHeit e
Ghurab (archaeology ID 148). The main reasons for this bias towards the pyramid complexes
are probablyl) the interest of Egyptologists in the pyramid complexes structures; 2) their
relative accessibility and 3) in the case of temple magazines, partially also the rmabeliled
the majority of these storage facilities were mostly made of stone.

Stora@ structures uncovered at other sites might be less in number but not less
important. Only four settlement sites yielded evidence of Old Kingdom storage structures,
namely, Hierakonpolis (Hoffmann 1972), ElI Kab (Hendricx and Eyckerman 20(®),1
Elefantine® (cf. e.g. Ziermann 2003) and Balat/Ayn Asil in the Dakhla OaSsukiassian,
Wuttmann and Pantalacci 2002). the first two cases the context is unclear. In the case of
Elephantine the contexts are again varied. Groups of circular storage fasiéitegound in
the vicinity of the Satetbdés temple (archaeol
were found in particular housesf.(e.g archaeology ID 127, 128, 129) or again in spaces
difficult to ascribe to any particular building (sonme&is maybe because it was not excavated)
or belonging to working areasf(e.g.archaeology ID 156 and 157). The last storage fagility
the one from the Dakhla Oasis, was related to the cult of local governors (archaeology ID 124).

Contrary to the Old Kigdom and similar to the Middle Kingdom, all clearly dated
pieces of the First Intermediate Period evidence come from settlement areas. All of them located
in southern Egypt and all of them probably organically grown: Elephantine, Edfu (Moeller
2015: 228),Denderah (Marchand 2012: 2285) and Abydos North (Adams 2005, 2007).

34 Might havebelonged to an official.

35 Cf. e.g.online annual reports of Giza Plateau Mapping Project: https://oi aghiedu/research/projects/giza
plateaumappingprojectgpmp-0#AnnualReports

36 Ongoing works and preliminary records regularly published in MDAIK since 1970s.
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Among the particular contexts are again: houses of individafls.¢. building 4" and 6 at
Abydos North: archaeology ID 139, 140 and 141); production acéa&sd a bakery unearéu
at Dendera: archaeology ID 77, 78 and 79) and common spefcesgy(storage structures
attached to the city wall at Edfu: archaeology ID 143). Again, as in the Old Kingdom they had
the three previously mentioned forms: circular facilities, orthogah@mbers and bins.
Furthermore some storage facilities could be apparently of quite irregularisicpeg.an
installation pertaining to a Dendera bakery/brewery (archaeology ID 79); which most of all
resemble a potato. All of them are made of mudkisric

The archaeological evidence of Middle Kingdom bujit storage structures is the most
varied of all three. Similar to the First Intermediate Period and contrary to the Old Kingdom,
the majority of Middle Kingdom storage facilities were unearthed itlesa¢ntsi both
organically grown and state pland&dBut unlike in the First Intermediate Period, the Middle
Kingdom evidence is distributed all over Egypt and Lower NiibiEhe storage structures in
settlements were found in the following contexts: geviaousesdf. e.g. Elephantine house
25b: archaeology ID 39; Tell ddaba: archaeology ID 8Lahun archaeology ID €0 and
101-102); houses of official<{. e.g.houses unidentified officials &ahun archaeology ID 5
6 ; mayor 6s -shtoatchkeoladogwahD 72 or mayor 6s/ gover
archaeology ID 162); they were found as a consistent part of institutions dedicated to storage
or distribution €f. e.g large granaries in Nubian fortresses: archaeology P72 3r a building
interpreted as a&tm institution found at Elephantine: archaeology ID: 28); in what could be
interpreted as workshops/working aré@dsf. e.g.evidence from Abu Ghalib: archaeology 1D
1-4, Karnak East: archaeology ID 62); and/or in common spatesd.Czeny 2015). Much
less is known of temple magazines and other storage structures that have been so far well
attested only in Medamud (archaeology ID 138), Wah (archaeology ID 168) and Ezbet
Rushdi RI (archaeology ID 169). These specific contexts reprssgage facilities pertaining
to thepr-Snanstallation of the royal funerary temple at Watit (archaeology ID 167). Contrary

37 Adams (2005) interprets this building as house of an individweald context as domestic. Acdang to my
opinionT as the building in question has never been completely exposed and lack its potential residential part, it
cannot be ruled out that these silos were part of some production area/installation.

38 Nubian fortresses, Elephantine, KarnakyAos South and North, Denderah, Kahun, Lisht North, Memphis
(Kom Rabi 6a), Abdbba(aedH landB/), arddynlAsil @Adams 2005, 2007; Bagh 2002, 2012;
Bietak et al. 1998,i319; Czerny 1999, 2010: §80; Dunham 1967; Dunham and Jansser012@3 122; Frey

and Knudstad 2007: 289; Jacquet 2001; Larsen 1936, 1941; Marchand 201228%3 Millet 2007: 681743;

Petrie 1890: 24; Smith 1995; Vercoutter 1970; von Pilgrim 1996; Wegner 20029590

39| consider Nubian fortresses to be partictyme(s) of settlement.

40 Mostly related to baking and brewing.
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to the Old Kingdom evidence, the magazines in the Middle Kingdom pyramid temples are now,
with exception of the pyramid complex Senwosret | (archaeology ID 170), too destroyed to

draw any plan.

[1.2.1 Type 1: Circular storage facilities

Circular storage facilities, as has been mentioned were attested since the Nagad#d!greriod,
certainly among the most frequent and mosnic types of buiup grain storage structures.
The SourceDatabaseup to this date recortfs102* of these facilities: 24 dated to the Old
Kingdont* 5 to the First Intermediate Period aid to the Middle KingdonfP. These, can
further be classified intthe following suktypes:

1Aa isolated structures;

1Ab pair/small group of circular storage facilities

1Ba rows of circular storage faciliti@well organised; part of institutional buildings);

1Bb group of circular storage facilities in open/common spaussyell organised).

This classification is mostly based on the location and related functional aspect, which will be
dealt with in the second part of this study.

Type 1A (both 1Aa and 1Ab) is attested during the entire treated era. It mostly appears
in individual households (cfe.g. archaeology ID 147) and smaller distribution (efg
archaeology ID 7 or 28) or production centres (breweries/bakeries)d@rchaeology ID 77,

156, 60), as well as in the house of officials (archaeology ID 73) T#a has been so far
attested only during the OK. It is related to larger grain storage/distribution cesftresg (
archaeology ID 148). Type 1Bb is also attested from all of the studied era. It is more diverse in
its character than type 1Ba, as iteeixcontext and related functions varied from case to case.

It is characterised by a seemingly disarranged aspect and its location outside edifice of any
particular type (cfe.g archaeology ID 155 and 171).

4l Found in a brewery dated to miihgada | period excavated at Hierakonpolis (Moeller 2016: 87).

42When a group of silos was documented as a unit without providing sufficient informatiotivadual silos, it

has only one entry in tigourceDatabaseln some occasions the group of silos includes also structures of different
tapes, apart from type 1.

43102 out of 174.

44 One record is kept aldor installations found at Mendes that dateE#oly Dynastic Period.

45 OK evidence mostly recorded as group of silos not as individual facilities.
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Fig. 1a) Type 1Aa silos in MKhouses atahun(Petrie 1891: pl. XIV)p) type 1Aa silo found in an Old Kingdom
individual house at Heit g6hurab, Eastern town (Lehner et al 2009: 17, figcBlype 1Aa individual silo SI1

related to baking/brewing activities found in Karnak Easti¢vR007: pl. XXIV); d) Type 1Ab pair of silos found

in a Middle Kingdom distribution centre at Elephantine (von Pilgrim 1996: Abb. 26).
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Fig. 2a) Type 1Ba Old Kingdom silos pertaining to the Royal Administrative Building (AERAGR2W2/2,

7);b)1Bb type Ol d Kingdom silos in the north part of th
¢) 1Bb type of silos in the north part of the Middle Kingdom settlement at Ezbet Rushdi (strata e/3) (Czerny 2010:

79, fig. 7).

As is demonsated in the pictures above, though the location differed, the basic shape of
all these structures is roughly the saimercular/conical. Unfortunately, none of them were
found fully preserved. The upper part is, to a smaller or greater extent, alwaysgm@ight
variations in construction techniques are attested, but these cannot be systemized because most
of the circular storage facilities were published in such a way that no detail is known about their
brickwork. This fact is particularly frustratinas we miss aspects such as local variations, or
we cannot establish whether the more elaborate type 1 facilities were rather part of some
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installations such as, bakery/brewgrySnalistribution centres, or whether they were
accessible only to certaim@al ranks.

Type 1 storage facilities, generally, although not always, used to be situated in a room
that was with a high probability a courtyard, eventually some kind of open space. In the latter
case the group of type 1 structures were ofteneplanear the enclosure wall of a
settlement/temple or of some other facility. In the vast majority of cases (all that are reasonably
well preserved) the access seems to be restricted by some kind of walls. Proving, that even in
the case of these relativedynaller facilities, the control of access was vital.

It appears that circular facilities were made of one layer of mud bricks laid as stretchers. In
some cases layer of rowlock stretchers are attested, as in the case of Middle Kingdom silo from
Karnak (achaeology ID 60). This type of brickwork also appears sporadically at Elephantine
where this particular way of laying bricks is used only for the lowermost ¢8uTgs seems
to be the case also for some Karnak type 1 storage facitifiesd.archaeabgy ID 63). The
latter example is preserved only to the height ¢f150cm, which corresponds to 1 course of
rowlocks or two courses of stretchers. However, in this case the whole brickwork is more
complex’. In at least 20 instances silos were plastedslly from both sides{. archaeology
ID 5-22, 23, 102), but quite probably this practice was more frequent and just not preserved or
recorded.

Circular storage facilities were usually at least partially sunk into the terrain. However,
cases of substaatly and/or completely sunk facilities are also known from Elephantine and
Balat. The storage facilities in the1Rynasty distribution centre at Elephantine might serve
as an example. It was 1.6 m deep (archaeology ID 36) and had a diameter of ovar 1 m.
addition, it was completely fAcoatedo with
storage pits. However, its appurtenance to type 1 facilities can certainly also be quegtioned.
e.g.archaeology ID 31, 36; Marchand and Soukiassian 2010: At RAB (Heit etGhurab)
the whole silo court was built in lower terragf.@rchaeology ID 148). In other cases they were
constructed on the ground level, but never eleV&tddhe reasons for sinking of the type 1
facilities might have been: to faddte the preservation of stored goods; to facilitate the filling,
believed to be don@a an opening in the togf. discussion below); or to improve the stability
of the structure. On the other hand, we can imagine, that it made extraction of graiy slight

more difficult as in some cases it was necessary to take out grain from below the opening for

46 Cornelius von Pilgrim, personal communication.
47 Alternating headers a four stretchers and inside and outside laid courses of rowlock headers
48Von Pilgim personal communication.
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extraction.

The floor sometimes included a brick pavemenfit €.g.archaeology 1D 28; 31; 63),
which might be laid on a plaster layer (archaeology ID 28)pmra sand/dusty layer
(archaeology ID 70). Eventually, ash could be added to the foundations (archaeology ID 63).
All this was probably to protect the grain from rodents, insects and/or soil huncidéyg(von
Pilgrim 1996). So far, the more elaboréiteors are attested only during the Middle Kingdom
and in the case of silos with diameter 2 m and more, which were furthermore part of distribution
centres or production facilities. However, this conclusion might be biased by the bad state of
preservatiofpublication of the material.

During the Old to Middle Kingdom era the diameter of these bedikiwezdifices varied
from roughly 1 m to well over 3 m. However, large type 1 facilities, with diameter 3 m and
more, generally do not appear between thekddgdom (4" Dynasty; Giza) and late Middle
Kingdom (13" Dynasty; Waks ut ma y o cf.@rshadology ¥ &3 and 148. On the other
hand, some of the smaller type 1 facilities might be, in fact, misintergretexy could rather
be mills ¢f. e.g.archaology ID 61) or kilns. Furthermore, during the Middle Kingdom there
seems to be a visible tendency for larger type 1 facilities (with diameter 2 m and more) to be in
the vast majority of cases related to some distribution/production installation othiautte of
officials, such as mayorscf{ Wah-sut, building C: archaeology ID 73) rather than to a
household of an individual. Again, this conclusion might be biased by the uneven preservation
of the evidence.

As has been mentioned, no type 1 facility nigtoetween the Old and the Middle Kingdom
was found entirely preserved. Therefore we usually miss devices used to fill and extract the
grain. Very probably these storage facilities were filled with grain through an opening in the
top. The only archaeologitevidence of the top apertures are the corié®y®asty) that once
closed the aperture, which were found at el Kab (Hendricx and Eyckermann 2009: 4) and the
preserved circular top opening (First Intermediate Period) found fallen over at Abydos North
(Adams 2005: 229). When needed the stored grain was extracted through another opening, this
time situated lower in a wall and closed up with a door.

An exact position of this latter opening is archaeologically only scarcely attested. It was
detected in twaDld Kingdom facilities from Giza (SBC). It was situated in the lower third of
these facilities approximately 40 cm above the floor of the room and about half a meter above
the internal floor of the structures. It possessed a forty centimetres wide ranasge avares
et al. 2014: 532). The wall of the structure seems to bend slightly above the upper end of the
opening (Tavares et al. 2014: 531, fig. 8).
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Similar evidence was found also in a later era, during the Second Intermediate Period.
A large type ldcility (S 316) dating to this era was unearthed at Edfu. It has been preserved to
a considerable height allowing, again, one to see the location of the opening. It was placed in
the eastern side of the structure, 1.43 m above its inner floor. It was ¥Widemand was
preserved to a height of 50 cm (Moeller 2010: 92). Thus a considerable part of its storage
capacity was under this opening. The S 316, however, differs in certain ways from documented
Old and Middle Kingdom type 1 facilities. First, it was chuarger, with maximum diameter
6.40 m. Second, its lower part was not-taniek thick but was built with alternating layers of
headers and stretchers. Only in the height of about 2.35 m the thickness of the wall was reduced
to one brick (ca. 14 cm). Thigduction seems to start right above the window, exactly in the
place where the facility starts to bend (Moeller 2010921

Not all type 1 facilities featured a side opening for the grain extraction. The structures
found in late Middle Kingdom Secad Intermediate Period strata at Balat (Dakhla oasis)
seems to be a relatively shorprobably not more than 1.50 m, but usually only 1.10 m high.
The inside of the facility was accessible only via the top, which was probably closed with a lid
(Marchand ad Soukiassian 2010: 111). The excavators noted that similar facilities are attested
also in modern Dakhla (Marchand and Soukiassian 2010: 111).

The limited knowledge of filling and extraction system is not the only problem caused by
the insufficient statef preservation of these structures. Even more important than this is the
assessment of the height and subsequently the estimation of storage capacity. The latter being
a more complex topic as there is also a question as to what height the type lestnueter
filled (cf. e.g.Moeller 2010: 92).

First, let us deal with the height reconstruction. Ideally, if enough of the height and part of
the curvature is preserved, the height can be accounted with more pre&zfididoeller (2010:

92) reconstructed #t the original height of the above treated well preserved facility S 316
reached over 5 m. Unfortunately, too often, only the lowermost courses of type 1 structures are
preserved where no curvature is visible. How then should we deal with these casaisGvEhe
excavators treated facilities from Dachla proposed to work with an index preserved height of
cylinder/total height = 0.2. The height is corrected as to obtain the height divisible by the brick
module. The obtained capacity is thaenimal certain vaime(Marchand and Soukiassian 2010:
112). Later, Marchi (2017: 206) faced the same problem when studying the circular storage
structures from Kerma. The latter are close in time, space and construction detail to the Egyptian
type 1 facilities studied her&he proposed to resolve the problem as follows. She calculated

the minimum capacity of the volume of the cylinder with a height of 1.5 of the diameter for
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structures with the diameter of about 1 m. In the case of larger structures she calculated the
ration between diameter x height 0.4the height thus reconstructed should represent a point
where the curvature starts. To count the minimum capacity this method practically coincides
with the proposals of Moeller (2010: 92) concerning the height to whic8 816 from Edfu

is supposed to be filled. According to Moeller, it might not have been filled entirely, but only

to the level where thickness is reduced. This would suppose a storage ce@pdE®p5 nr
(11458hgAL.

However, to what extent might thihave been the case? Although, the links between
archaeological and written sources are subject oCttapter 1V the considerations on storage
capacities are so important in this place that | would like to mention here the testimony of one
written soure’i p.Rhind The mathematical problem 42pRhind(Chae, Bull and Manning
1929: problem 42yoncerns the calculation of volume of the grain stored in circular storage
facilities that has dimensions very similar to S 316. More precisely, the facifitpbiem 42
is 5.2 high and has a 5.2 m diameter. However, the calculated volume of the stored §@8in 23
hgA.t,thus far exceed estimations for S 316. It is certainly problematic to state how exactly
these mathematical problems related to reality. Neetss, considering that scribes were
trained to resolve problems/tasks they would face performing their duties, would it not be better
to think that if type 1 structures were intended to be regularly filled only halfway the
calculations would somehow refit it.

Nevertheless, it leads us back to the estimations of height. If we fogu&fbimdonce
more, we would obtain impression that there was no specific ration between the diameter and
height®. To what extent this reflects the reality is practicatipossible to state. There might
have been variations caused by if and how deep a structure was sunk into the floor

In addition, when dealing with any builp structure, it is necessary to be aware that its
form and other characteristics are to a eeratent limited and influenced by the properties of
the building material, in this case, mud bricks. The basic properties of these are derived from
their exact compositiorc{. belowChapter 1.3. It means that the use of bricks (in a simplified
way san@ or muddy) influence the height and relation between height and thickness of the

wall. Unfortunately, in the case of the Old to Middle Kingdom storage facilities, we often do

4 The estimate might be here very underestimateth@®fhind papyrus containa mahematical problem
concerning the volume of circular silo with diameter 6 a(3it2 m) whosdieight is 9 cubit (4.68m) (ChacBull
and Manniig 1929: problem 43
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not have any statement about the composition of mud bricks at our di8pbsakfore, when

trying to assess the suitability of the material, we have to work with rough averages. However,
the mud bricks are in general considered not to be very firm. This means that relatively thick
walls are needed if a more considerable heighttended ¢f. e.g.Fathy 1989: 45). However,

in the case of type 1 facilities the dome/vault increases the overall stability of the structure as it
better distributes the weight

This again leads to a conclusion, that due to the state of preservationldicdtipn of
most of the type 1 facilities, there is no reliable way to calculate their height and volume.
Nevertheless, for the reasons of better comparison and to give a better idea of possible function,
| add the volume estimates. These | calculatdéasof v ol ume of <cylinders
m in the case of facilities with a diameter of 1m; in the case of bigger facilities the height is
equal to the diameter. According to this pattern, the smallest silos that measured about 1 m in
diameter hadhe estimated capacityf about 0.8 fi(800 I; 167hgA.}. The biggest silos with a
diameter of about 3 m had tketimated capacityf about 14 ri(14 000 |; 29161gA}

It has been stated above that two important factors influence the choice of storage
technology. Firstly, considerable stored volume above 1 ton and the storage period. Regarding
the first factor, although it has been demonstrated that the estimate of volume of type 1 facilities
i's problematic, it seemdearaemaro timatt htilseisre nsea
problematic is the storage period. According to Kemp (2002221'8) and Smith (2010: 184)
type 1 facilities were, in fact used for short term storage and/or household needs. Indeed, it has
been demonstrated that atdea part of type 1 facilities was situated in production (bakeries,
breweries)/distribution centresf( e.g archaeology ID 28, #79; 167). Certainly, regarding
these latter facilities, a question might be raised as to whether the storage periodgwas lon
enoughiewhet her they stored grain |l onger than w
that type 1 facility inpr-Snaof Senwosret Il temple in Abydos South could hold reserves of
grain needed for bread preparation during approximately a 1 pentd, maybe slightly more
(Smith 2010: 184), but definitely much | ess
must have been constantly retired from the facility and was in constant motion. It is true that
we have no clear testimony that thaig stored in type 1 structures was destined for the long
term storage. However, in many cases (outside the production and distribution centres) we also

do not have clear evidence that skterin storage was the rulStructures very similar to type

50 Among exceptions count aeeg.structures at SBC Gizahere the material is stated to be marl ¢lBgvares et
al. 2014: 531).
% ng. Eduardo Trigo S8nchez, personal communication.
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1 fadlities, might sometimes be used to store surplus as well agéomgreserves.

In this point of the discussion we cannot discard that at least some type 1 structures served
as mid and long term reserves we should proceed to discuss, whether thgsdisigdeatures
regarding the employment of a particular storage technology. It is important to note that the
following discussion is also to a great extent valid for the-bmick type 2 facilities.

Bats (2017: 161) suggests that the presence of teuag on the top and windows for
extraction of type 1 facilities signalize the storage in restricted atmosphere. Let us thus explore
all the possibilities: aerobic, anaerobic andcoatrol, in order to better understand the
possibilities.

The aerobic sirage technology is based on the exchange of atmosphere. Therefore, the
facilities employing it need a good ventilation system. Usually, they were elevated above the
floor level in such a way that the air might circulate below them. Sometimes the only part
preserved archaeologically is the system elevating the struattr@8s(gaut 1978; Gar c
Huirorel 2017).

The level to which the air might circulate between inside and outside of the type 1 structures
Is debatable and depends on the charactevisfithe material(s), primarily permeability, and
also on the construction technique. However, the overall impression is, considering the
endeavour to plaster and coat the inside and outside, that rather than permeability the opposite
was aimed by the aiemt Egyptians.

Anaerobic storage technology is based on the impermeability of facilities. As has been
stated the enclosed grain consumes the oxygen and produgesh@B not only stops the
decay of the grain but also protects it from insects, roderggher pests. The structures used
for this type of storage are silos. These were, in the past, mostly documented in the form of pits
(coated and welsealed) but not as often as buifi structuresaf. Sigaut 1978). Although, they
might have specific feares like some North Africaserdabswvhich consisted of a pit and a ca.

50-60 cm high wattle and daub dome above it (Sigaut 1978: 120). To what extent type 1
structures might be impermeable depends of course on the characteristics of materials and other

construction details, especially with those pits not sunk deep into the ground.

52 For examplemodern Nubians store the grain ftvetimmediate needs of the household in the house. The
structures similar to type 1 silosetih serve to store grain surplus€ke storage period theliffers accordingly to
particular needs. Mohammed Orabi Mohammed Aly from Nallweddan, street 6, West A&n (personal
communication).
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Fig. 3North African serdab for grain storage (Sigaut 1978: 120).

Soil was the basic material used with either roudks or mortar/plaster and it was in the
soil where sib pits were constructed. The adobes are, however, more permeable than a pit in
the ground. This quality is, of course, further influenced by the type of plaster enfloyed
Nevertheless, the ratio between the air that enters and the air that was constimaegtdin if
the type 1 facility was full is lowi,e. more air would be consumed than would etitdrhe
crucial point is how full it would be and how well the wooden windows would be sealed for
extraction (and any other openings).

The use of restricteatmosphere would, however, have two important repercussions. First,
once a silo with restricted atmosphere is opened, the air is changed and the grain might start to
decay. Normally, it means that once a silo is opened the entire content is extracted and
distributed/processed at once. Second, it would by itself protect grain from rodents and insects.
Thus no other measurements of protection would be necessary.

As has been demonstrated above, at least some type 1 facilities were constantly extracted

53 More info on ancient Egyptian plaster: Clay plaster is documented since the Predynastic Period and was of two
different qualities a coarse type with admixture of straws and a fine quality without any straw admixture. The
fine quality plaster was often laid over the coarse quality plaster (Lucas 1961: 76). Although we know of a number
of instances when silos were plastered, we know basically nothing about which kind of plaster used. Sometimes
the image seems to point out @anas the use of the coarser plaster, but in some instances the application of fine
plaster over the coarse one took place (Verner 2004).

54 Architect Adam Hochmuth (personal communication).
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and reflled, practically disregarding the restriction of atmosphere in these®taSasilarly,
some, but not all, type 1 facilities used ash to repel pefser¢haeology ID 154). The need to
protect the grain from insects and rodents was felt in these ¢agging that restricted
atmosphere might not have been used there. However, contrary to pits in the ground, once a
mouse makes a hole in similar builp structures, the loss of grain (falling out from the hole)
is inevitable, as is the access of oxygen.

Should we thus opt for the possibility thatoantrol of atmosphere was employed in type
1 facilities? That these storage facilities were rather destined for relatively regular disbursal of
grain rather than for long term storage? This seems to baskeat|east concerning the type 1
facilities in production and distribution centres where regular extraction and refilling is to be
expected. On the other hand, it seems that-teng storage was manageable as well in type 1
facilities. However, to answethe question, whether this happened and under what
circumstances requires carefuleeamination of find contexts as well as comparison with other
material and thus will be dealt with later in this work.

One more note, however, should be stated heren Bwugh the type 1 facilities might
work on the principle of restricted atmosphere they might not have been as efficient as silo pits
known from Predynastic Egyptf( aboveChapter 1.3. The latter were not only cheaper and
more efficient in air restrt@n, but also in protection from temperature changes (for more about
heat conduction of adols. below Chapter 1.3 . I f the silo pits were
not used in the particular cases we have at our disposal, the reason might have been some
patticular properties that the type 1 facilities had and silo pits did not. Here easy access and the
possibility of regular extraction might play the decisive role.

[1.2.2 Type 2: Orthogonal structures

Even though circular facilities were ubiquitous, as \@eehalready mentioned, they were not

the only important storage structures, where grain might be stored. On the contrary, cellars, bins
and rectangular magazines associated with administrative buildings or temples are attested from
a very early date, asma be seen in the case of an Early
unearthed in Buto (Moeller 2016:1724). At this rate th&ourceDatabaseaecords63 of these

facilities: 13 date to the Old Kingdom; 2 toehFirst Intermediate Period and #8the Midlle

55 It should be considered how much the extraction via windovaliginfluences the change of the atmosphere.
Regarding the silo pits the normal practice was to open the silo for several days before the extraction to give
enough time to oxygenaf8igaut 1978: 15)
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Kingdom).

These Old to Middle Kingdom orthogonal structures are divided into 2 types: type 2 and
type 3. The differentiation between the type 2 and 3 is based mostly on functional aspects (dealt
in more detail in part 2) and to a lesser degree oodhstruction techniques of each type. Type
2 structures can be more securely related to grain storage and majority of them are less elaborate
than type 3 facilities, which had a much wider use including the storage edditne
commodities. In addition,rgin probably appeared among the stored goods only in a specific
circumstances.

The type 2 structures are further classified into the following three subtypes, based on
their shape and form and patrtially also on their functional aspects:

Type 2Aa bins
2AD cellars
2B chamber installations

2C large rectanqgular installations

Type 2A is the most frequent of all type 2 structures. Bins and cellars were probably the
same or even more frequent than circular silos. Unfortunately, they normally did not arouse any
specific interest and consequently they are relatively poorly published. Type 2A is, just as type
1 is, attested during the entire treated era. In addition, find contexts of both types are to a great
extent overlapping: individual househol@s$. e.g.archaology ID 40, 41), smaller distribution
(cf. e.g archaeology ID 29 or 30) or production centres (bakeries, brewedksg.dq.
archaeology ID 39), they may even appear in storage areas in common/open spaces
(archaeology ID 173; 174). The only differensé¢hat type 2 structures never appear multiplied
into one large storage complex.

Type 2B is archaeologically attested less frequently than type 2A, but the individual
structures were given more attention by excavators and thus we have at our dispesal mo
detailed information. Up to this date, all the known type B structures date to the historical period
between the late Old and early Middle Kingdom. They were found in the following contexts:
cultic installations ¢f. archaeology ID 124); production ia#fations €f. archaeology ID 1),
and/or what have been identified as private households (archaeology ID 139).

Type 2C is attested slightly more frequently than type 2B. They was also given due
attention by the Egyptologists, so we again possess rejatigiiled information about them.

In addition, these attestations are also restricted in time (regarding the studied era). All the finds
date to the Middle Kingdom, more precisely to the second half of thByi?asty. Furthermore,
to this date, they hdseen found only at sites of royal interest €.g archaeology ID 5, 23 or
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138).

[1.2.2.1 Type 2A: bins (type 2Aa) and cellars (type 2Ab)
It has already been mentioned, that bins and cellars are comparable to type 1 facilities regarding
their ubiquitaus presence and variety of find contexts. Nevertheless, they have often not
received much attention from excavatdrsalthough there are exceptions.(e.g. Bietak,
Czerny and Kaisest al1995: 113; von Pilgrim 1996). However, it is still problematiditaw
any statistically relevant conclusions regarding their distribution patterns or use. We must often
refer to plans and photos, rather than to detailed descriptions by excavators making
interpretation neither easy nor clear. Contrary to circular sesnight expect (and we will
discuss this in the part 2) that type 2A structures were multifunctiomal other words,
practically any commodity could be stored in them. This probably holds truer for the facilities
of type 2Aa, because walls to supporttpry vessels or animal pens had practically the same
form and when not stated by the excavator, we can hardly differ one installation from the other.
Based on only shape and construction details it would often be too difficult to distinguish
between thaype 2Aa (bin) and type 2Ab (cellar) structures. | decided to consider as cellars
(type 2ADb) all structures that were completely sunk into the floor and as bins (type 2Aa) all
structures having at least part of them above the ground.

Thetype 2Aa structure (bins),were small, thirwalled. They tended to be variable in

shape (though they tended to be rectangulae.gfan example of a typical bin archaeology

ID 82), size and location. Bins had walls with thickness of only one brick. At least in some

casa, the bricks seemed to be placed as courses of rowlotkardhaeology ID 133, and

probably also 81, 87), but in other cases the bricks were laid as courses of headers (cf. e.g.

archaeology ID 175). Based on similar construction details it was sugdiestddey did not

reach the full height of the room. J. Wegner even suggests a height reaching to the waist or

chest (Wegner 2001: 292, 294). Frequently, they leaned against the wall of acfoem. (

archaeology ID 81 and 87) and they might be divitecbmpartmentscf. again archaeology

ID 81 and 87). They might be thus easily built within a short period of time, probably without

profound knowledge of construction techniques. Therefore, they do not seem very costly.
Generally, not many more conattion details are known about these bins, besides their

having thin walls. However, we can mention at least two exceptions to this rule. The first is the

56 This problem is more frequent in the case of typ&a2structures (bins) than in the case of type 2Ab structures
(cellars).
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binl i ke structure found near the cultic instal
preserved part of the windelike opening in its front wall (cf. fig. 3 d). Other exceptions are
twobinl i ke structures from the mayordés house at
at the bottom (Wegner 2001: 292, 294; cf. fig. 3 ¢). In Edfunduthe First Intermediate Period

small binlike structures are attested that were constructed wehbtamgular rooms from earlier

phases that were leaning against the interior face of the town wall. Those were filled during the
second phase by severalahsquare magazines made of thin walls. A small deposit of grain

was found in one of them. The space between the thin walls of the magazines and the thicker
walls of the older rectangular rooms was filled with light grey ash probably to protect the grain

from rodents/insects (Moeller 2016: 2228).

Bins tended to be located in courtyards or rooms serving as storage/working places and
there could be more of them in the same place (cf. the next paragraph). Their surface does not
seem to exceed 3nBut frequently is was even smallebetween 12 n?. A good example of
a bin is from Elephantine house CTV/4/A dating to the ldteDgnastyi First Intermediate
Period, which measured roughly 1.2 T 0.7 m
only estima¢ t he f ul | vol ume of these installati ol
exceed much more than 3 (8000 |; 625HgA)t Their volume and other functional aspects will
be dealt with in the second part of this work.

An interesting system of birend light structures was found in the house of the mayor
in Wahsut. These bins form a series of four thialled chambers (89/12, 14, 16, 17) probably
reaching the height of waist or chest (Wegner 2001: 929, 294). Each room had different
dimensions. Themasures are not stated but from the
1 m at most. They were built in what had once been an-eajinned portico. At some point,
probably 1020 years after its construction, the columns of the portico were remafadid. of
the bins were constructed with courses of stretchers and were laid directly on the paved floor
of the former portico. No doorway was found in any chamber. There was just a 30 cm wide
opening between the rooms 14 and 12. All rooms were plastesechdRl4 and 16 with plain
grey plaster inside and rooms 12 and 17 with black plastered dado inside and outside. Buttresses
were built in the corners and along the midpoints of the walls (Wegner 2001: 292, 294).

Organic deposits were found in the chambirsy were most abundant in the room 14
where it reached a thickness of 5 cm. The residue probably represented flour, which was stored
in large quantities in loose form in chamber 14 according to excavators. From there it was taken
and probably packed inteags and stored in the other rooms for some time before being used

in the house or distributed further.

67



Thin walls subdivided room 16 intd 8 compartments with bricks placed as rowlocks
(Wegner 2001: 29495). Behind the bins the pavement shows tratesgalar movement of
people. West of the bins were three more solidly built chambers. These stood in between the
type 2C facility and the bins for flour. All three rooms were plastered. Two of them were
whitewashed and the third one was richly decordedt up benches, drinking cups and a jar
were found there. This led the excavators to interpret them as places where those who
administered grain and flour storage and distribution carried out their duties (Wegner 2001:
294 295). The bins were abandonettssealed with new floor at about the same time as the
type 2C installation in the vicinity around the end of the reign of Amenembhat Ill. By this time
a new storage complex with circular silos was constructed to the north of it (Wegner 2001:
295).

Pradically the same discussion as the one concerning the function and employed
technology of type 1 could be had here as well. The largest bins were definitely able to store
reserves large enough to require specific measurements in the moment grain wed figstin
conservation. However, again, to what extent this might be the case is questionable, and here
more so than in the case of type 1 facilities. It is clear that at least some type 2Aa bins were
definitely not destined for long term storagé €.g.archaeology ID 30). In addition, in contrast
to type 1 structures, type 2Aa facilities were more polyvalent in the sense that much broader
spectra of commodities could be stored in them. This would exclude a lot of uses of some
specific grain storage techoglies.

The eventual impermeability or ventilation would definitely depend on the mode of
closing as well as on the (regular or not) use, neither of which is well mapped. Some type 2Aa
facilities display the need to employ specific measurements when gjjoaiingagainst rodents
and insects (archaeology ID 144). All in all, the overall impression is that type 2Aa facilities
were not carefully designed structures where an effort was dedicated to employ any particular
storage technology. On the contrary, sdnmes represent simpked hocadjustments and reuse
of older structurescf. e.g.archaeology ID 144). It is safer then to consider them as temporary
storage with no use of specific storage technology.

The type 2ADb structurggellars) are of a very similafesign to type 2Aa. Brickwork,

dimensions and layout are practically the same as in the case of bins. In fact, on a plan it is often
impossible to distinguish a cellar from a bin if we do not possess the information that it was
under the ground. What dodsgfer is that, in general, we have more information on cellars.
Furthermore, some of them were found completely preserved. In addition, some cellars have

slightly bigger dimensions than bins. Already, more than 100 years ago, Petrie described one
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of thes structures that he found in the Middle Kingdom settlemelnalain He stated it was
1.5 mlong, 1 m wide and 1 m high. It had a vaulted ceiling and the opening from the top was
fjust large enough to pass the shoulders( Pet ri e 1890: 24) .

Very similar \vaulted cellars were also found at Elephantine. Often it was only the lid
what was visible on the floor level. The résncluding the vault was hidden to the eye (Von
Pilgrim 1996). The entrance to such underground installations was probably viaaséfair
Several lids of this kind dating between the Middle and the New Kingdom were unéarthed
One of the begpreserved and most valuable cellars found at Elephantine is (archaeology ID
33) located in the #2Dynasty provision centre. It was 2.6 m loagd 1.6 m wide; the vaulted
ceiling was still partially preserved as well as its floor coated with clay. Most importantly a
layer of barley grain was still laying on the floor (von Pilgrim 1996). Its storage capacity was
about 4 M (4000 I, 833HgA)t

It has already been mentioned that type 2A structures were multifunctional, but one
more thing should be considered: the way the commodities were stored in them. The bins from
Abydos South, as well as the Elephantine cellar (archaeology ID 33), seemgédstghgt
grain was stored in a loose form. However, this might not have always been the case. A number
of Elephantine (but also other) type 2A structures were found full of potterye @f.
archaeology 30, 55, 137). This might be because they were seitpmd-used to discard
pottery, as is suggested by the broken state of some of theeg(@tchaeology ID 41, 42).

This was probably not a scarce practice as we can see in case of some type 1 fefciitges (
archaeology ID 77, 78). Another pogstl is that the structures in question might be used to
store pottery vessels. Thirdly, it cannot be discounted that the stored commodities (including
grain) could be placed there in, at least sometimes, in pottery or other kinds of containers, which
would imply that in those particular cases the calculated maximum capacity was actually lower
than in the case of storage in loose form.

Practically the same discussion as the one concerning the function and employed
technology of type 1 could be had herenadl. The largest bins were definitely able to store
reserves large enough to require specific measurements in the moment grain was destined for
conservation. However, to what extent this might have been the case is questionable, here more
so than in thease of type 1 facilities. It is clear that, at least some type 2Aa bins were definitely

not destined for long term grain storagef. (e.g. archaeology ID 30). The possible

57 Cornelius von Pilgrm, personal communication.
58 Cornelius von Pilgrim personal communication
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impermeability or ventilation of type 2Aa facilities would depend on the mode sihgl@s

well as on the (regular or not) use, neither of them well known. In the case of type 2Ab facilities
completely sunk in the floor, hermetical closing might have been employed. Some type 2Aa
facilities display the need to employ specific measuregsigeodents (archaeology ID 144),
practically eliminating hermetical closure from consideration. In addition, the type 2A
structures seem to have much more polyvalent usesuch broader spectra of commodities
could be stored in them. This impliesttha specific measurements needed for {targ grain
conservation were employed as grain has different characteristics from other commodities
potentially stored there.

All'in all, the overall impression is that type 2A facilities were not a carefulligded
structures focused on grain storage. On the contrary, they were polyvalent structures. In
addition, some bins represents simgtehocadjustment and reuse of older structuds€.g.
archaeology ID 144). To conclude, type 2A facilities should tesicered to serve for
temporary storage with no use of specific storage technology.
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Fig. 4 a) Type 2Aa bins found in houses at TeltBdbaa F/1 site (planned settlement from the early Middle

Kingdom) in the (Czerny 19922, Abb. 4);b) type 2Ab cellar found in the 12fdynasty provision centre at

Elephantine (Von Pilgrim 1996: Abb. 28)nd t he same f ac i |c)lighyconstructiondntid. Bar d
former portico o fsutiMay-storaesfacity §Wegner 2@01: 298§ the front wall of bin

like structure found at Balat (Soukiassian, Wuttmann and Pantalacci 2002: 245; fig. 216).

[1.2.2.2 Type 2B: Chamber installations
The type 2B facilities are sometimes designated in literature with thectexmber siloThe
term was probably used for the first time by Adams (2005: 207) for the storage facilities he
uncovered in Abydos North. Indeed, what else should one call a structure formed by almost
square chambers (with side measuring betwdéhm) aranged in a row? The remaining
construction details slightly vary as will be demonstrated below.

Today, the oldest clearly identified example of type 2B facilities dates to thé'|Bigmasty
and was found in Dakhla Oasis. It served kvet-kAsanctuaes of local governorsct.

archaeol ogy | D 124). These sanctuaries were
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must have been the Oasis6 fAicapital o or admin
series of six rectangular chambers situaidde room 4 of theso a | prendertiaveé wh i c h
was probably a closed space. It was in use for some time, during which it underwent slight
alteration when the westernmost chamber was refurbished for other use (Soukiassian,
Wuttmann and Pantalacci @2 101 102). The walls of the structure were said to have a
thickness of 20 cm. This corresponds to two smaller bricks laid as stretchers. The chambers
measured roughly 1.5 I 2.3 m (none was exact
debris, thg must have once reached the height of at least 2.15 m, but according to the
excavators it was probably even tallér.5' 3 m. Based on these measurements and estimations,
the overall capacity of the installation was 45 (@5 000 |; almost 937%5gA)t (Saukiassian,
Wuttmann and Pantalacci 2002: 290).

The walls were plastered with fine clay and the floor was made from tampered clay. The
considerable amount of ash was introduced around (in the bricks). This is a feature occurring
in Balat with relative fregency, thus the ash might serve as a kind of adhesive. On the other
hand, the ash might serve the same aim as ash used in foundations of some better elaborated
circular silos (cf.e.g.archaeology ID 63).e. to drive away rodents or it may have had no
purpose at all. The upper part of the structure was not preserved. Therefore we know neither
which type of roofing it had nor how the filling and extraction of grain was arranged. Again,
this gap might be filled only via different sources (for comparefoa.g.the bin in Fig. 3d and

later the iconography i@hapter Il1).

Fig. 5 Chamber silo found in Balat/Ain Asil (Soukiassian, Wuttmann and Pantalacci 2002: 287, fig. 247).
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Of slightly later date are two 2b installations found at Abydos North (KeSukan). In
the 1990s Adams excavated about 10 houses there dating between the late Old and early Middle
Kingdom, which probably belonged to a town of Abydos that at the time extended into the
marginal areas due to the population growth. All buildings weegpreted as mainly domestic
and two of them contained chamber silos: the house 4 (archaeology ID 139) and house 6
(archaeology ID 141). Both buildings (4 and 6) were situated next to each other (Adams 2005:
207). Building 4 (max. dimension of the buildi 152 nd) was in fact constructed against the
southwestern side of the building 6. It is not certain, whether it abutted another buildings besides
nr. 3 and 6. The main entrance was not uncovered, but can be guessed.

The type 2B facility in building 4 ia rather typical example of its kind. Its existence is
attested during the several occupation phases of the buildidg) (stretchingfrom the &'
Dynasty to the early Middle Kingdom, though use during the youngest occupation phase is
not certain (Alams 2005: 20810). It consisted of three chambers of very similar dimension
to the Balat silo. Indeed their overall capacity was estimated to bé (12 600 |; 2500 heqat),
which is basically three times less than the installation in Balat (which lrad thore
chambers) cf. above.

It was a doublavalled construction with an L shaped (back and side) wall with space
between the two walls filled with very fine yellow sand. The interior walls separating the
chambers were, at least in the case of thedabyNorth structure, only one brick thick and
formed with a course of stretchers. The purpose of such construction is not clear but maybe it
was supposed to keep the inside dry or to deter rodents. The floor deposits show that the mud
floor of level Ib wadaid over the mu¢brick debris from level Ic deliberately deposited there
in order to raise the floor level. It also helped to keep the grain dry (Adams 2005: 219). No trace
of opening in any side wall silos was found, nor do we have any indicationauttiad roofing.
According to the excavator the chamber might have been closed with a removable lid (Adams
2005: 216217).

In the earliest phase Ic (end of tHeBynastyi earlier part of the 1 Dynasty), the type
2B facility stood in a likely unroofedpace of nearly 20 This room had an only one half
metre wide entrance on its south east side. The area was filled with several features. In front of
the silo there was a thin sewircular wall of compact mud, which might have been a pen
(Adams 2005229). In the southwestern part was a type 1 storage facility, which collapsed at
some point (or was broken), but the original top circular opening was found fallen in the debris.
The height of this type 1 facility might reach slightly more than 1 m (Ad208S: 229). In one
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of the corners there was a small sewval binlike structure possibly representing an animal
feeding place (Adams 2005: 229).

In the following phase Ib (f1Dynasty up to the reunification), the type 2B facility stood
in the northeasern corner of the walled courtyard, which measured 35Annumber of
ceramic vessels and other finds were unearthed arranged in front of the storage installation and
along its southeast and also partially southwest wall (Adams 2005: 216). The couotyard n
composed of three entrances with two of them in the southeast wall. One of them, that was 77
cm wide led to a corridor, which might have corresponded with the main entrance of the edifice.
The silo was joined with a small wall in order to create a degace in the western corner of
the open area. No remains of a staircase were found in the area, but there was a platform on the
same place where a later staircase stood. This platform might represent remains of demolished
stairs (Adams 2005: 22930). Arother possibility is that the chambers were accessed via the
brick staircase situated in the rear part of the courtyard or via a ladder. The problem is that the
staircase did not reach the storage installation, but ended at a distance of 1.7 m from it. The
remaining space might have spanned with stairs on wooden beams (Adams 20253210

The type 2B facility found in the building 6 was similar to the previous one, though it
consisted of only two chambers; hence it had smaller capacity of onfy Bath chambers
were thinrwalled and constructed within an area defined by thicker walls. Also there was space
in between the two walls filled with sand. Furthermore, the installation had dnakdloor,
but this time built above the mud layer (Adams 200%i 285). At some moment in the phase
Ib, one wall was demolished and the silo started to serve different purposes (Adams 2005: 285
286).

The installation was situated in what was probably a large courtyard}3d@thin a walled
compound of maximum dimeios of 195 n? (Adams 2005: 277). Neither the entrance to the
building nor the one leading to the courtyard were found. Nevertheless, only a small part of the
complex was excavated. In the northern corner of the courtyard, opposite the silo, some
enigmaticfeatures were situated: a small rurick platform abutting a sort of thicurbed wall
defining a binlike feature in the corner. Adjacent to this were two lines of bricks representing
the sidewalls of vaultetike construction resembling a staircase.deghe vaulted space bread
moulds and ash were found. It also shows signs of fire; therefore it might have been used for
cooking and baking. In front of the silo was a large storage jar buried up to its shoulders (Adams
2005: 280281). Three hearths werechted nearby (Adams 2005: 287).
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Fig. 6a) The First Intermediate Period chamber silo in building at Abydos North (Adams 2005: 210, fighR.17);

The First Intermediate Period chamber silo found in building 6 at Abydos North (Adams 200ftg.28Q2).



Four type 2B installations were uncovered at early Middle Kingdom site at Abu Ghalib
(archaeology ID #4) in the souttwestern Delta (approximately 50 km nowtlest of Cairo).
About 7house unit were excavated there, four of them equippdd thvieeroom storage
facilities situated in what seemed to be courtyards. A considerable number of ovens and storage
and cooking vessels gave the impression that the excavated area might instead be production
zone (bakeries/breweries) than living quartétswever, use of some rooms or roof areas as
living spaces is not excluded (Bagh 2012: 15). All type 2B structures were of the same design
T a row of three almost square chambers of practically the same size. Their dimensions,
nevertheless, slightly varieth house units 3 and 6 silo chambers measured about &dch
in house unit 5 it was only 1meanwhile in the house unit 7 they measured £.88agh
2002, 2961; Larsen 1936, 4B7, 1941, 229). Their purpose seems to be confirmed by finds
of barley and emmer grains (Larsson 1941i 13).

Not many construction details are known. All installations seem to be onetlckk
formed by courses of stretchers (Larssen 1941: fig. 5). Between the chambers and outer wall of
the house was a space the eatars called aerdab In the case of house unit 7 the serdab was
filled with pottery, but its exact purpose is unknown (Bagh 201R17p Again, none of the
silos were sufficiently preserved as to show the exact means of filling and extracting the grain
The chambers were apparently accessible from the top, though only one staircase that gave
access to the silo was fourdf.@rchaeology ID 1 and Fig. 6).

The same discussion as that for the type 1 facilities regarding the fuhctioort term
versus lmg term storagé and the eventually employed storage technology could be developed
here. Bats believes that they operated on the base of restricted atmosphere (2017: 161). The
repercussion of this mode of storage was presented alibeeneed to keep tHacility closed
and extract the grain at once. However, the type 2B structures from Balat and Abu Ghalib seem
rather to function as temporary storage and distribution/production. The Balat facility was
located at thédw.tkAsanctuaries. If it was to sulgpand maintain the cult it is more probable
that the grain was regularly extracted for the bread and beer production. The Abu Ghalib
facilities were associated with bread baking facilities, thus they are also likely to be used for
regular extraction of giin. The case of type 2B facilities from Abydos North is less clear as the
buildings where they were located were not completely explored. All type 2B facilities
employed layers of ash to secure the grain against rodents/ insects. Nevertheless, as has been
demonstrated, this does not necessarily prove the existence of atmosphere without oxygen

killing the animals inside since the builp structures are not pits and the grain comes out of
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the hole. Similar to type 1 facilities, there might have been patdntioperate on restricted
atmosphere. But under what circumstances might this have been employed? Just as in the case

of type 1 facilities, here also the discussion must waiCfwapter I\

Fig. 7 Early Middle Kingdom chamber silo found in housetihat Abu Ghalib (Bagh 2002, 30, fig. 1).

[1.2.2.3 Type 2C: Large rectangular installations

Large rectangular installations, sometimes called granaries, were first identified in the
archaeological evidence in 1986 by Barry Kemp (1986:i 126). They cesrinly belong

among the bedtnown ancient Egyptian grain storage structures. This is probably due to their
preservation as well as to their capacity. The crucial point in their study was when B. Kemp
recognised structures excavated in Nubialaidinresenb | e f amous Meketrads
granary in their layout (Kemp 1986: 12A®1). The model granary is made up of open space
occupied by scribes with four square interconnected chambers behind them. One of these rooms
is entered via a doorway and containstarcase giving access to the roof, from which the
remaining silo chambers are filled. Variants of this pattern were later found in other several
sites: in some 2Dynasty Nubian fortresses (Mirgissa, Askut, Shalfak, Uronarti and Kumma);

in the villas & the town ofLahun in the mayoral house at Wahsut and in the temples in
Medamud and Ezbet Rushdi.
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Fig.8Me ket rabés wooden model granary (courtesy of

To sum up, the type 2C facilities were structures consisting of @ gfaoughly square
chambers, which were in most, but not al/l (c
interconnected. The failure to find interconnections in the latter case might be due to bad
preservation rather than due to a different dedigeter Arnold describes these granaries as
consisting of three rows of three square interconnected chambers, probably with vaulted roofs,
and of working space in the front (Di. Arnold: 2003: 99).

The reality was not that simple. Each unearthed type 2@llgtstn is a rather unique
example of its kind. The distribution of chambers was not necessariB. Furthermore, the
rooms were usually neither completely square, nor the exactly samefsieay.( Frey and
Knudstad 2007, 2&9). What they did havenicommon was rather restricted acogasa kind
of adjacent courtyartd Ar nol dés working area (Di .il128r nol d
They were certainly solid and costly constructighside length of individual chambers always
exceeded 3 m. The héigof the individual chambers probably ranged betw&sa m and 3.40
m, depending on the precise wall dimensions and thicknesses. Corresponding to the large
dimensions of the walls was also their thickness betweé&ni @5 In most of these instances,
we @an confirm that they were paved and plastered (Dunham 1967; Dunham and Janssen 1960:
113 122; Frey and Knudstad 2007:128; Smith 1995; Vercoutter 1970; Wegner 2001ai 290

292). The exact form of the ceilings is mostly only a guess. However, the evidenca f
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Mirgissa fort seems to attest to a flat roof made of wood, reed and a plaster (Dunham 1967:
145), contrary to Arnolds suggestion of the vault (Arnold 2003: 99).

There are certainly some similarities in design between the type 2B and 2C structmes. S
might even not differentiate them as different types of storage facilities. Both are basically
constituted by row(s) of almost square chambers. Nevertheless, according to my opinion,
differences between the two are more important than the similaFiist.the size of type 2C
structures was much bigger. Second, the construction techniques were more elaborated. A type
2C granary required much more material, skill and workforce and thus was much more costly.
Secondly, they were found in different coxtte All the sefar discovered type 2C facilities
were found on sites where royal enterprises took place, be it the agricultural exploitation of
Fayium, royal cult, divine cult or fortresses on the frontier. Third, there are differences in
design, even thagh both storage structures consisted of groups of chambers. In the case of type
2C structures these rooms were interconnected and entered only frorvialvavat was rather
a flat roof, meanwhile the type 2B facilities consisted of just one row of cliaywid@ch were
not interconnected. They were probably filled from above and extracted via an opening. In
addition, they might have had vaulted ceilings. Below each of the type 2C facilities is dealt with

in more detail.

Lahun
Lahwas t he samied odompmleepyasf Senwosr &«tnholwin,and
pyr ami dHtgdomvaerh T he town was founded along the
the strategic 'Dysasdfyt iketnmsgsumof 12 is, wit
bed-known settl ement of the Middle Kingdom. C
founded as a settlement to h®ubseneeasynonelt f
It was rebuilt and it i's possielxliestteldatb etf loe
construction of the Senwo20@2689 1 funerary mo
A number of supposed grain storage struct ul
among them. The | attillasron hothirseuth antherehi sidesofithei n  t h e
main easivest street corresponding with the entrance to the town. In total, six of these elite
mansions were discovered at the N side and three on the S side. Another villa once stood on the
so-called acropolis and belonged to the wragf the town. The average surface area of these
elite mansions was around 2608, ifhe granaries probably once stood in all the attested villas.

However, they are positively attested in only six of them (Frey and Knudstad 200758ig. 3
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The same or gery similar structure may once have existed in the acropolis, but the surface is
now completely washed up. Furthermore, elongated magazines were found covering part of the
space where we would expect a granary (Frey and Knudstad 2007-3ig. 3

The type 2C facilities in the north row of villas were on the opposite side of the house than
the main entrance to the edificen the northeast corner of the house, right next to the main
courtyard with a portico in front of the first living unit (dwellingtbe house owner). However,
it seems that there was no entrance to them from the main courtyard. It was necessary to pass
through a room with a column giving access to a smaller courtyard. This room with a column
also communicated with the main entranceh& house (through a long corridor ending in
another room with one column). The courtyard that gave access to the type 2C facility had three
columns constituting in the same time the portico of the fourth living unit considered to be
inhabited by a membef the administrative personal (Bietak 19961 37). In the opposite
southwest corner of the house vaulted elongated magazines were situated (Frey and Knudstad
2007: 28; Fig. 8L0 and 311).

The average surface area of the installations was 95.8 (£2&plume 337, 5 r§) in the
villas of the northern row and around 88 (violume 316.4 rf) in the mansions of the southern
row (Kemp 1986: 130)The type 2C facilities in the northern row consisted of two rows of four
almost rectangular chambefhe latest masurements carried out during the first years of the
215 Centuryin one of theLahunvillas (mansion 1) showed that the individual chambers there
were not exactly the same size. The deviation might be up to tens of centimetres (more precisely
30 cm), wit the average dimensions of the granaries in the northern row of villas being around
3.50 ml 4.35 m (Frey and Knudstad 2007: 28). Kemp suggested earlier a height of about 2.50
m (Kemp 1986: 130)They were paved and batHloors and wallg were plaster@. Scattered
remains of barley grains were found in and around them (Frey and Knudstad 2007: 28).

The Canadian mission t@ahunled by Dr. Millet discovered that the granaries of the N row
werein at least three cases (mansions 1, 2 and 4) accessilaivtases built at the exterior
face of the north enclosure wall (Frey and Knudstad 200R®8Each of these staircases was
slightly different and they all looked like a later addition, though they certainly were an
important functional feature faciiting access to the granaries (Frey and Knudstad 2007: 28
30). It is thought that working/production installations were placed outside the city wall (Frey
and Knudstad 2007: 280).

The type 2C facilities in the southern row consisted of three rowsesf timambers and we
might expect the same construction detaitamely the pavement and plaster of hoffoors

and walls, as there is no reason they differed to a great extent from the northern counterparts.
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The southern vil | amexttoihe manahtranad to tberhsuseantraste r i g h
to the northern ones. They were accessible via a courtyard through the entrance in its eastern
wall. The courtyard, this time with no column, would be entered through the eastern subsidiary
entrancetothbtouse via the guardiands room and roo
other part of the house besides the type 2C facility. South of the courtyard were magazines,
however, they were not accessible from it. To the east of the type 2C installatiolngngas

unit 5 also considered to accommodate the administrative personal, but it was not
interconnected with the storage space. Much more direct access was available to living unit 3,
which according to Fe. Arnold might be a dwelling of a steward (BE28K: 31 37).

82



Fig. 9 The plan of arLahunvillas a) the northern row (Bietak 1996: 33, fig. 18); the southern row (Bietak
(1996: 32, fig. 12).

Abydos South

The southern Egyptian towWahsutwas related to a royal mortuary installatiorellkahun

and administered by a respectidAtya The dedication of this cultic installation to venerate the
deceased Senwosret Ill is clear. However, this is not so with the exact date of the foundation.
The funerary temple was certainly constructed oftigrdhe coronation of the Amenemhat Ill

as a king. The subterranean tomb to which the temple and the whole foundation belonged was

a costly project comparable to building one of the greateDyPasty pyramids. It is therefore

highly probable that it atted sometime before the construction of the temple. But according to
the excavator it was not before the niineteen
40).
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UnlikeLahunWahs ut 6 s type 2C facility was | ocat e

though other mansions also possessed storage facilities (Wegner 1998: 27, fig. 13). The whole
edifice occupied an area of 4264 of which 155 m belonged to the granarfhe storage
facility consisted of ten almost square, interconnected chambers wigmsloms 4.20 3.70
m each (app. 8 7 cubits). They were built in two rows of ten. The estimated storage capacity
of this granary is 400 #{400000 |; 83333HgA)t

The only ascertained access was from above, probably via a ladder. From the
photographt seems that like ihahunthe silo chambers iWwah-sutwere also paved and their
walls were also plastered (Wegner 2001: Tafel 47a). The dimensions of the mud bricks were
391 191 12 cm and they formed walls 1.6 m thick, the same as the walls of the f(Wegner
2001: 289, fig 5). No statement about the original roofing could be made as it could be either
vaulted or opened (Wegner 2001: P9291). The exterior wall of the complex of the mayoral
house forms the west wall of the granary block. Remainsagi gvere found within and around
the area (Wegner 2001: 29®1). The chambers were originally juxtaposed with the large
central courtyard serving also the domestic unit of the house and originally equipped with eight
columned portico, which was at somard rebuilt into a flour storage facility (Wegner 2001.:
292 296). From the plan it seemed to be paved (Wegner 2001: 293, fig. 7). Also the type 2C
facility was in use for a limited period of time. Later a new building (building C) with circular
silos waserected in the courtyard (Wegner 2001 i22%7).
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Fig. 10House of the mayor of Wasut with a type 2C facility (Wegner 2001: 298, fig.5).

Nubian fortresses

Unlike the weltknown cases ofahunandWahsut the granaries in Nubian fortresses were
not located in a house of a particular official but in what is called administrative blocks
(Dunham 1967; Dunham and Janssen 1960: 122; Smith 1995; Vercoutter 1970hey had
even larger dimensions than those at the two previous sites. The Mirgissa geaheingmbers

that measured rough®.31 6.71 3.4 m (Dunham 1967: PL XVII; Vercoutter 1970:18D);
chambers of the granary at Uronarti were approximatdlySsm (Dunham 1967: PL Il1);

at Shalfak roughly 5.50 4 m (Dunham 1967: PL X); ikumma around 5 4 m (Dunham and
Janssen 1960: PL XVI), and finally at Askuk 5 m (Smith 1995).
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Mirgissa

Mirgissa, calledgn during the Middle Kingdom, was one of the most important points of the
southern border. The founding of the fortress is usually ascrib8drneosret I. Later it was
enlarged by Senwosret Ill, who officially established Mirgissa as the main trade point for the
commerce with Nubia (stela of year 8 from Seneg;Tallet 2005: 4042). Mirgissa provides

us with probably the most iconic type Ztallation. Even with its estimated storage capacity

of 1063.69 m (1 063000 I; 221602 HgA)tit was only the second biggest storage facility of

this kind, but it was certainly one of the best preserved and therefore the most illustrative (Kemp
1986: 25 and 131). It was situated in the neetistern corner of the upper fort, probably near

a gate (not discovered). It was possibly a part of an administrative complex, though the other
block separated from the granary by a narrow street was badly preaed/éds difficult to

state, whether it served as an annex to the granary or had some other purpose (Dunham 1967;
Kemp 1986: 129; Vercoutter 1970:i&D). The date of the granary was never precisely stated.

It might have been erected together with thigioal structure at the beginning of the'™2
Dynasty or have been constructed at the time of later enlargements during the reign of
Senwosret Il (cfe.g Tallet 2005).

The storage part of the granary consisted of a series of nine roughly square metetexbn
rooms each with a pair of stone column bases situated in front of the transverse partition walls.
The walls were thick and plastered. The exterior wall of the block was about 1.3 m thick. Inner
walls had a thickness of around 1 m. Originally, tweéhef storage chambeirsooms XL and
XLII, were accessible from the outsidefrom the 2 m wide corridor around the granary.
Nevertheless, at some point both of them were blocked (Dunham 1967: 147). However, a
staircase as situated in the same corridor tiea entrance to the courtyard in front of the
granary, most probably giving access to the roof. In one corner of each chamber wooden poles
were found with a length of approximately 1 m and a diameter of about 10 cm. They were set
across the corner one top of the other at heights 65 and 125 cm above the floor. They may
represent the remains of fixed ladders (Dunham 1967: 144; Kemp 19882625

One of the storage chambé&rsoom XXXVII i was found filled with highly visible layers.

This stratigraphynables us to see what happened after the collapse of the roof. Of most interest
is the lowermost layer, 6.5 cm thick, consisting of dust and minute fragments of wood or reeds
interpreted as remains of the roof (Dunham 1967: 145). Right above it aréifolayers of

mud, interpreted as mud and dust from the wood set in layers (all 0.5 cm thick). Right above is
a first layer of windblown sand with a thickness of 2 cm. The next layer contains sequences of
sandy and muddy layers, sometimes containing pyditegments. At around a height of 37 cm,
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the first distinct parts of mud bricks are visible, mixed with reed or chaff. The next layer
contains sequences of sandy and muddy layers. The total mud deposit in the room was 24.73
m°. From this it was calculadethat the roof height was 3.39 m. Furthermore, the western
doorway of the room 37 shows an arched top of almosteiecnilar shape. It starts at a height

of 1.6 m from the floor and was cut at a height of 1.8 m (the height to which the wall was
preservel] but its original height could have been 1.97 m).

In rooms XXXIX, XLI i forming a corridor between the outer wall of the block and the
storage compartmenitsa large number of sealings were found, as was a wooden pen/stylus as
well as some finds naictually related to a functioning of a granarg.g. a burial of a child in
pottery vessel (Dunham 1967: 18465). Room XLVII also contained a number of sealings
(Dunham 1967: 162.65) and functioned as a kind of entrance room with a staircase (Kemp
1986:129). Tens of these sealings refer to a granary, mostiyrtan(.t) Snw.t aAdand contain
a cartouche with the name Senwosret (Kemp 1986: 129). Room XXXV (Dunham 1967: 162;
finds 6 and 7) contained fragments of a bowl and a flint tool. Room XXXVI aoedahe head
of a human mud figure and 38 stone dates (Dunham 1967: 162; finds 25 and 26). Room
XXXVIII contained fragments of bowls (Dunham 1967: 164; find 105).

Two courtyards were situated at the entrance to the block (room XXXII). Originally, there
was only one courtyard consisting of an elongated room,124.5 m with 18 columns placed
on sandstone column bases. These columns were organized in 2 rows of 8, with one additional
column at each side. The columns were spaced 2.7 m apart with a distameerbthe two
rows of 3.7 m. In the northern part of the room a fragment of a red painted wooden column was
found still standing at a height of 1 m. The column was of octagonal shape with a diameter of
22 cm. The base had a diameter of 50 cm. The red wasplaced on plaster (Dunham 1967:
148). The space was accessible through three doorways with the main one still having wooden
silt at the time of the documentation. The layout of the room seems to suggest that the space in
the middle was open and swir@led by a colonnade. This assumption seems to be further
supported by the fact that the central area was floored partly with-fmickttiles and partly
with stone slabs. The room also possessed a water channel that ended outside the fortress
(Dunham 198: 148).

The second courtyard was a later extension to the southwest, which was created by
di smantling two of the granarydos stdBmge che
and was added to the south part of the room XXXII. Ten sandstone colsesware found
there, again forming a kind of colonnade and enclosing the space that was floored with bunt

brick tiles. Interestingly, what seems to be a circular silo of diameter 3.5 m was found in this

87



extension. Its walls were o#®ick thick (15 cm) ad they were plastered and whitewashed and
stand to a height of 1 m above the floor when found. A staircase was built at its eastern side.
The whole structure was built over the pavement of the floor and it is therefore a later addition.
However, we cannapecify when exactly it was built. Between this structure and the western
wall of the courtyard there is a slightly raised niretk platform and the floor to the north and
south is paved with stones (Dunham 1967: 149).

In the northern part of theaigated room there was a 1 m high Atk square podium
(2.51 2.5 m) accessible via 6 steps. It was plastered and painted dark blue. In fact, all the walls
in this part of the room had 1 m high dado painted with dark blue and surmounted by three
narrowbands: a 10 cm thick central white band and 1 cm thick white band from each side. The
wall above the dado was painted yellow, except from the part behind the podium. The latter
consisted of several coats that were white. Remaining part of the north waliwged by two
vertical coloured bands. Each group is yelm@slyellow-redyellow with a white band framed
by black lines between the groups (Dunham 1967: 148). The north wall was preserved only to
a height of 30 cm above the surface of the podiura.dossible that it was decorated higher up
with inscriptions or paintings, but they were not preserved (Dunham 1967: 149).

In the west wall of the courtyard (east wall of the storage chamber XLVII) was a shallow
recess into which was inserted a whitewasledden panel 50 cm wide and 4 cm thick; the
upper part of the panel has been weathered away. The panel was decorated with a red painted
scene and inscription, which were by the time of the discovery illegible. In front of the panel
was small muébrick pecestal standing 45 cm high. Its top held two bumnek tiles and a
pottery stand was found on its top. The wall above the niche was coloured white. Most probably
this recess was a shrine if we are to believe the written sources and later New Kingdom

iconographic depictions; it was probably dedicated to Renefiutet

59 Discussion between Atanasova and Strudwick at CECE VIII, Lisbon, June 2017.
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Fig. 11 a)plan of the Mirgirssa granary (Kemp 1986: 126, fig.b})podium in the granary courtyard (Dunham
and Dows 1967: plate LXXX ak) shrine situated in the granary ctyard (Dunham 1967: plate LXXVIII b).

Askut

The fortress of Askut, calledr stj.w(fending off/destroying Nubian&) the Middle Kingdom,

was situated on an island approximately 12 km north of Shalfak and approximately 20 km south
of Mirgissa. It probaly watched over the population of Saras plain (together with Shalfak
fortress) and was involved in gold mining in the nearby mined at Khor Ahmed Sharif in the
Eastern desert (Smith 1995: 47). An inscription from year 3 of Amenemhat V found at Askut
stateshat the fortress was built by an unspecified, divine Senvf8¢sahith 1995: 27). Based

on the testimony of the pottery, it was most probably Senwosret Il (Smith 1995: 32).

Not only was the f o%(16321804; 846038HgA)t aakingitthe 1 6 3 2 .

60 The deerminative of the name is a divine figure
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largest example of its kind, but also the granary itself occupied about half of the fortress (Kemp
1986: 131; Tyson Smith 1995: 45). Unfortunately, to this date, ttoalged granary has not

been properly publish€l The core of this structures irepresented by a series of twelve
interconnected square chambers, around which seven other chambers of irregular shape are
arranged. The excavators did not indicate any external access, nor did they state to what height
the walls stood. Due to the sizedalocation of room EL7 (near the main gate of the fortress),

it may be the entrance to the courtyard. Column bases are reported from most of the chambers
(Kush 12/1964, 51; Kemp 1986: 130). As in Mirgissa a substantial corpus of seal imprints has
been faind with some of them found behind the granary complex (Smith 1995: 73; fig. 3.13).

y? Gl s

matras

Fig. 12granary of the Askut fortress (Kemp 1986: 126, fig. 4).

Even though the excavators did not give mu
structures (praided they had been preserved at the moment of the excavation), A. Badawy
provides us with some details regarding the
same kind of decoration as was found in the courtyard of the Mirgissa giaaagyeytark
blue dado separated with a white band from yellow painted walls, a white panel near a staircase,
ribbed plaster ceiling, as well as a hall with six octagonal wooden columns painted red (Badawy

1964: 130). Therefore we might expect that the Askut gyansore precisely its administrative

61 Badawy published only pretii nary r ep or t s woskristhot anyescavationSeportt h 6 s
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part, had been once similarly decorated.

Shalfak

Shalfak, calledvafxAs.wi(bending the foreign countries) in the Middle Kingdom, is a fortress
situated on the west bank of the Nile approximately 5 km north of trama approximately

12 km south of Askut. It was a visual link between the Uronarti and Askut and together with
Askut it might serve to watch over the population on Saras plain (east bank). It also dates to the
later part of the 12Dynasty, probably tthe reign of Senwosret IlI.

The granary of Shalfak formed the principal block of the fortress (Block I). This structure
measured 27 15 m and consisted of two paitstorage chambers and entrance section. The
storage part of the granary occupied aroi8@ nf with an estimated volume of 389.27 m
(389270 |; 81100HgA)t(Kemp 1986: 131). The whole block was built on a place immediately
facing the main gateway of the fortress. The storage structures consisted of four rooms of almost
square shape and twithers that were irregular. The rooms were interconnected but there seems
to have been no access from the outside. At the time of excavation the walls were preserved to
a height of 1.5 m. It is clear that this was not because of bad preservation, lnsebsuzess
to these rooms must have been from above, either from a roof or from some door higher up
(Dunham 1967: 116).

Among the finds from the complex are pottery fragments (and vessels) found in rooms 2, 4
and 5. Room 4, however, also contained aflédience beads and amulets from a necklace, as
well as a piece of wooden furniture and a stone sinker/loom weight (Dunham 1967: 125; Fig.
5).

The granary was preceded by a group of three rooms. The biggest one was chamber 9 with
a sandstone column basean the centre and an inscribed, circular, sandstone basin in the
northeastern corner. The entrance to this room was from the South Wall Street nearly opposite
the south gate. At the time of excavation the wooden cquoets of the door (inside and
outsice) were still preserved. Similar posts of square section timber also appeared on the outside
corners of the block. The doorway to room 9 had a timber sill and wooden doorposts of square
section. In the debris of room 9 faience beadssmadaboidswvere found, as well as jars and
other pottery fragments. The discovery of the upper part of a pottery stela and a jar stopper with
5 seal imprints are particularly noteworthy (Dunham 1967: 126).

Excavators interpreted that the adjacent rooms (7 and 8) contameéll magazindike
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structures and that the whole group of three rooms was a temple or’¢f@paham 1967:
116; pl. X). In this sense the finds from the debris of the room 8 are interesting. Here a block
of brickwork of an unclear purpose and functiorsviaund (Kemp 1986: 124; Dunham 1967:
PL X) as well as faience beads and fragments of faience vessels and a stone block that may
have served as a weight. Room 7, on the other hand, contained a walled construction in the
shape of the letter B, which was pebly the base of a grain mill (supporting a quern stone?).
In the debris of the room 7 an interesting stand with 7 fixed vessels (all in one piece) and faience
beads and a stone whetter were found (Dunham 1967: 125).

Not many seal imprints were found asgted with the granary. Many sealings came from
the block on the other side of the street (Block Ill), from the entrance room (15) and from a
magazind i ke room 18. This block was quite alter
occupation (Dunam 1967: 118).
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Fig. 13Granary block in Shalfak fort (Kemp 1986: 123, fig.3).

62 Regarding the existence of the Renenutet shrines in granhnmete 29 and fig. 10 c.
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Uronarti

The fortress on Uronarti island, callesi-Jwnw(eliminating the lunu) in the Middle Kingdom,

was situated less than 5 km north of Semna and Kumma. The exaof dateonstruction is

not known, but the stela from year 16 of Senwosret Il mentions its inauguration. It is the second
smallest fort after the Askut, but is on located at a strategic place in the vicinity of the newly
established border with Nubia. @re same island, north of the fortress a palatial structure was
erected and is generally considered to be a campaign palace of Senwosret Ill.

The granary of the Uronarti fortress was situated within an administrative block, which
consisted of altogethéhree separate blocks labelled with Roman numbers IV, V, and VI by
the excavators. It measuredi468.5 m and faced one of the two fortress gateways. The granary
(block 1V) occupied an area of about 16G (@unham 1967: PL Ill). It consisted of six
interannected square grain chambefs®m and a triangular one without any detected access.
Their estimated height was 3.35 m (Kemp 1986: 124). Their estimated volume was 4%4.34 m
(444340 |; 92571 HgA)t (Kemp 1986: 131) the figure is very similar to theapacity of the
granary found i'Wah-sut

Just south of the granary was situated block V and was interpreted as an administrative unit
serving both the granary and the treasury. It consisted of three elongated parallel chambers
magazines, well known dm other sites (rooms 16860). All of them were entered from a
courtyard with four columns (room 157), which also gave access to the granary (room 162),
though the doorway connecting the two rooms was interpreted as a later addition by excavators
(Dunham1967: 18). Kemp opines that this entrance was rather only enlarged but not added
later as such (Kemp 1986: 124). A staircase was also situated in the courtyard beside the
doorway (Dunham 1967: PI. Ill). The column bases found in the courtyard were made of
sandstone and remains of an octagonal column, similar to those found at Mirgissa and Askut,
was also found (Dunham 1967:8j). As in Mirgissa, the central part surrounded by columns
was partially paved and provided with a stone tank and a drainage c(lannkdm 1967:i7
8).

Apart from the granary and magazines block V connected with block VI, consisting of a
further group of four interconnected chambers. One of these chambers contained a direct
entrance from street and was considered to be part of sutgeDunham 1967: Pl IlI).
According to the excavators this block was a later addition and it was not altered apart from the
inclusion of small magazines in each room (Dunham 1967: 8).

Next to the granary, at its northeastern end, was a room with onarcétfaom 169). It
might have been used by scribes. No doors to the granary were found there, though there may
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once have been a blocked entrance to granary room 167. Remains of a staircase were found in
the northeast, but they were not adjoined to the gyactseambers that were on the opposite
side. The room was entered from a street by a doorway that was found blocked (Dunham 1967:
7-8).

The registered finds from the granary are relatively scarce; as at Shalfak they include
pottery, as well as faience baaahd seal imprints (Dunham 1967: 1224). Two institutions
are attested from Uronarnw.t(granary) angr-HO(treasury) (Smith 1995: 44). The majority
of the official seals come from the administrative block where the granary was situated: from
the ourtyard and from rooms 162 (in the granary) and 154 (block VI). A substantial number
of sealings were also found at the S gate right next to the entrance to building A. In other
buildings the official sealings are scarce (Smith 1995: 72; fig. 3.12).
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Fig. 14 Granary (Block 1V) of the Uronarti fortress (Kemp 1986: 123, fig. 3).

Kumma

Kumma fortress, calledtn.w pD.wt(opposing/opponent to/of bows) in the Middle Kingdom,

Is situated right across the river (on the eastern bank) from the Semna bamighdt. The

two fortresses guarded both banks at the narrowest place of the river, which most difficult to
cross. It was probably constructed (or at least finished) by Senwosret Ill. The granary of

Kumma was situated in the E third of the fortress. lupad a space around 15@;which
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was approximately half of the wholet#ock. Its estimated volume was 574.3 74300 I;
114023 HgA.t) (Kemp 1986: 131). This granary was probably situated near the gateway,
though no clear traces of it were found. &xators suppose that the gate was situated in the
northeastern corner of the fortress and that it was guarded by a tower or buttress of which little
remains (Dunham 1960: 115).

The whole block was later reused. Kumma granary consisted of nine chamtezs (th
rows of three). With the exception of the last row (rooms-LK{V -LXVIII), which did not
connect with others, the rooms seemed to be interconnected. Nevertheless, no external access
to the separated rooms LHXXIV -LXVIII was found at the time of excaion. The storage
structure was entered via an open courtyard (room LVIII) directly from street B, connecting
with both the gate and the passageway to the river in the northwestern corner of the fortress
(Dunham 1960: pl. XVI). In the corner of this spaceair of brick enclosures were found
(LV/LVI). Their exact purpose is unknown, but they might be remains of a staircase adjacent
to the granary chambers. The greater part of the courtyard was paved with rough stone slabs,
although the pavement seemstodtave extended all the way to the west (Dunham and Janssen
1960: PL XVI).
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Fig. 15Granary block in the Kumma fortress (Kemp 1986: 123, fig. 3).

Due to the later reuse of the granary block and the way it was excavated and documented,
it is difficult to say anything about the finds. In the courtyard (room LIII) fragments of a male
statuette were found. Il n the part -bditomeche cou
bowl were documented. A stone ring, wooden loom, fragment of an alabastéy wessken
object of unclear function and a black painted jug were found in room LIX (one of those in the
rear part) (Dunham 1960: 126). None of these object can be associated with the functioning of
a granary.
Interpretation for the remainder of the eastblock is not easy, though some groups of
rooms are known from other sites as well. This is the case with rooms LXKKXXIII,
which resemble a block of three rectangular magazufeg.g.temples) with relatively thick

walls. Similar rooms, thoughitia thinner walls, appear in the western bldci front of the
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temple. From the plan it is not clear how they were supposed to be entered. To the west of them
are two roomg LXXXIV -V, each one of different size and with much thinner walls, but no
connetion between the two is visible on the plan. The rooms between the granary and this

block are difficult to explain.

Medamud

Another type 2 C installation could be probably identified in the temple of Medamud right next

to the priest houses (Di. Arnold @ : 143; Bi sson de 114 Tdleique a|
2005: 9192; fig. 20). However, the identification of this structure is rather problematic. The
area was excavated between 1925 and 1933 by de la Roque and later between 1933 and 1939
by Robichon andvarille. The publication of latter excavations is especially poorl989
Robichon and Varille (194@B4i 85) published a supposed plan of the MK temple, but their
attempt cannot be confirmed. Furthermore, attention was always laid on the cultic part of t
temple, while the supposed magazines and granary were hardly paid attention to even though
they form more than half of the temple. In this plan classical elongated magazines appear, as
well, as six priest houses and a granary. The latter is simildarntg other large rectangular
granaries. On the plan we can sédour interconnected square chambers of approximately 5

I 5m that could be entered from a small room also containing a staircase. This would imply
that storage capacity was between th& 300 n¥, however, Czerny (cf. below page 38) opines

that it was rather similar to the Ezbet Rushdi temple granary, which he considers smaller (50
m°). The entire complex is then surrounded by another enclosure wall (Robichon and Varille
1939: 84 85).

In 1928 De la Roque published a mhbdck structure he considered a granary, which
seems to be of a slightly different plan that the one just mentioned. The structure is massive,
tall and with no apparent entrance, but the chambers are of very differentrslzbe dloors
were of compact mud. Several test pits showed that floors were reposed over the layer of
pottery. There was virtually no associated material apart from a few pieces of Coptic refuse
(Bi sson de | a RoigL. &nfoatunatelyé céntert of ths ditdble edifice is

not reconstructed very well.
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Fig. 16 Reconstruction of the Medamud temple (Robichon and Varille 1939: 85, fig.3).

Ezbet Rushdi R/I

Chambers with similar patterns, though of smaller dimensions were unearthea niegt t
remains of the MK temple ascribed to Senwosrét ti¢ar the modern village of Ezbet Rushdi
(Shehata 1959, 20226; Czerny 2015: 15157). The temple was discovered in the 1950s by
Shehata Adam (1951954) and it probably representedkahouse (memwal temple)
dedicated to the deceased king, Amenemhat |. However, it did not function as a regular
mortuary cult of the king. Rather, it served to venerate the deified king, thus it functioned like
a divine temple, not a mortuary temple. Even though,abiytthe closest parallel, regarding

its form is the mortuary temple of Senwosret IIl in Abydos South (Czerny 2015: 470; Wegner
2007). As is usual with temples, besides cultic structures it also consisted of buildings of
economic character. Part of thea#tdr structures was uncovered immediately behind the east
enclosure wall of the temple (U1). E. Czerny divided this auxiliary structure into three and again

into four parts Raumstreifey eachStreifewas 8.73 m wide. The first one contained two long

8 The Middle Kingdomtemple in Ezbet Rushi is dated somewhere between the reigns of Senwosret Il and
Senwosret Il (Czerny 2015: 44445).
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eas-west oriented rooms. The seco8tteife consisted of rectangular magazines. The third
Streifewas a courtyard and the foudttreifeconsisted of a granary and bakery (Czerny 2015:
157).

The granary was not cleared in its entirety. So far, it is ¢hesdrit had at least four
interconnected square chambers with dimensidn® 2n. Their walls were about 0.5 m thick
(the masonry had two layers of brick, one laid on its long side and other on the shofttede
foundations of the inner separating waére not very deep and were not constructed on a sand
bed. They seemed not to be paved. Two more chambers could probably be added to the south
of these four, or to the east. All of them seem to be a later addition built in some of the later
phases of theemple and was probably contemporary with the enclosure wall Ul. The area that
the chambers occupied was between 16 to 24Qrerny suggests that their height can be
reconstructed to 2 m (Czerny 2015: 156). Two cleaned rooms were located to the east of the
granary (L 008, and L 009) and a courtyard (L 010), which may have served as bakeries in a
later phase. The room LO08 was at least partially plastered. Its western part was covered with
bricks laid on their side. It has a sandy mud floor. It containedesstone mortar, which could
be a later addition and it was partially covered with an ashy layer. Not much is known about
the possible function of the LO09 with a muddy floor. The courtyard LO10 yielded a number of
bread moulds. However, what the exactgmse of this space was earlier in its history is not
clear (Czerny 2015: 156).

Czerny reconstructed the total capacity of the granary as 5@ough he states it was
not completely uncovered (Czerny 2015: 156). It was by no means small, though thg igrana
certainly much smaller than the other examples of this kind. In fact its dimensions resemble the
chamber silos, though its layout, if well interpreted, rather follows that of large rectangular
granaries. Czerny noted that it is very similar to theldeud granary, which to him seems to
have the same dimensions as well do the silos in the house B and Currelly Man¥uats in
sut(Wegner 1998, 27, fig. 13; Wegn2001: 289. Fig 5). However, as we have seen, to make
any statements about the architectafethe Medamud granary is problematic because
everything is based on a single plan that is not necessarily accurate (Robichon and Varille 1939:
84i 85). On the other hand, the other storage facilities at-$Manepresent type 2B facilities
rather than a fye 2C installation as they are laid in one row.

Type 2C structures have been treated by literature more frequently than any other grain
storage facilities. They are the most elaborate existing storage facilities. They were employed
to estimate the numbesf people that depended on them, which was then translated into

estimates of town inhabitants and even the maximum size of trcfopsy(Kemp 1986; Kemp
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2002; Smith). They are usually considered to serve astéyngstorage, though the storage
period las never been completely assessed (Kemp 1986; Smith 2010: 184). On the contrary,
Bats (2017: 169) considers type 2C facilities for magazines of a similar nature as following type
3 structures. These might have been employed to store a variety of comsn&hgeadmits

that in theory, they might work on the basis of restricted atmosphere but the way they were used
(inner circulationetc) rather suggests that this was not the case. Rather than serving-as long
term storage of grain she considers type 2Ccsiras be a deposit of provisions in jars,
eventually sacks, though she prefers jars to sacks. These would have, of course, important
repercussions for estimates of their volume (which would have been necessarily lowered) as
well as other implications.

Itis true, that the evidence from Nubia might suggest storage in jars, but was this always
the case? There might be several instances of other types of evidence that might raise
discussion. First of all, let us further explore the archaeological poiateaf. A rightful
guestion might be raised as to why there would be access to similar chambers only from above
if the grain is to be stored in jars. Both jars as well as sacks are heavy. Especially large jars are
so heavy that even when empty they requinesalerable effort to raise them. When full they
might weigh 50 kg and more. It is difficult to imagine why Egyptians would have complicated
their lives by being forced to descend via a ladder loaded with heavy jars. The sacks, on the
other hand, can bersply thrown down. Though throwing down a sack of ca 50 kg from a
height over 3 m does not seem a very practical solution either.

Skipping the iconographic evidence, which might be rightfully considered the most
problematic to interpret, let us turn ag&inp.Rhind It is clear that storage of grain in jars or
sacks or even baskets have a necessary impact on storage capacity. Above eentiaat i5
the problem 42 (Chag Bull and Manning 1929) is calculated volume of circular storage
structures. Sinharly, also the problem 44 (ChacBull and Manning 1929) is dedicated to
volume calculations, but this time the storage structure has a square base. More precisely,
problem 44 calculates the volume of storage structures measuring 10 cubits in base and 10
cubits high (5.2 x 5.2 x 5.2 m). The result is a volume of 7500 quadnae(144000 I).
Problem 46 searches for an appropriate structure for a volume of 2500 quadAw4s 000
l) resulting in structures measuring 10 x 10 x 3.5 cubits (5.2 x 8.8%m). Both problems
thus calculate structures of very similar dimensions as those preserved archaeologically. In
addition, the results accurately represent the full volumes of these strictareasd the grain
stored in them loose and filling the wlb structure. Of course, objections might be raised

regarding the relevance of this sournod s relation to reality (Cha¢Bull and Manning 1929:
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problem 44). However, as in the case of volumes of circular structures, why would be scribes
trained howto calculate the volume of a rectangular structure in this way if reality was
completely different?

If it seems more probable that grain was stored there in loose form in large quantities,
for how long would it be stored for? Were the Nubian type 2@ttres filled in advance for
the case of the expedition and stored there for a long period of time or were they fully filled for
only a short time before the expedition? Did tahuntype 2C granaries function as a hub
collecting the grain resources dfet area and then redistributing them to the temple on
construction of Senwosret |1 and Amenemhat |
further wherever it would be needed or were they used to storédongeserves for the site?

It seems clar that if type 2C employed a specific storage technology, it would be that of
restricted atmosphere with repercussions that when the facility is opened the air changes and
the effect of restricted atmosphere disappears. How much it would influencerstibere

all chambers are interconnected is yet another question.

In the case of some type 2C facilities then it might be argued whether they stored grain
for distribution rather than for long time reserves. This might be the case for type 2C facilities
located in temples. We would expect that they were meant to store grain for cult maintenance,
a regular disbursal of grain on baking and brewing or as payments, fetdder theory the
grain for immediate use might have been stored in other temple maganiddhe type 2C
facility might be left to store reserves. However, considering how many other products were
stored in temple magazines there might not have been enough space to hold the necessary
reserves. Similarly, storage in the production quartes st offer a simple answer.

Anot her interesting case is represented i
at Wahsut. It has been stated that this ceased to be used at some point towards the end of the
12" Dynasty. In cannot be excluded thiatoincided with the end of construction works by
Senwosret Il and later Amenemhat Ill. In this case, were the reserves for provisions regularly
paid to workers as well as to the temple cult? In addition, even if it stored only reserves for the
town andtemplei i s n 6t It more probable that provisio
has been demonstrated above, similar questions could be asked regardialgutingtorage
structures as well. To sum up, in the case of all type 2C facilities we migtiuligtask
whether they rather served to provision on a regular basis than to once in time extraction. This
would however be in contradiction with the technology which they might employteat of
the restricted atmosphere. The ldegn storage in thesarcumstances would then not be

envisageable. However, in order to further discuss this possibility it is necessary to deal with
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other types of evidence as well, which will be the topi€Cloapter I\

[1.2.3 Type 3: Magazines
Magazines of elongated teagular layout are probably the best known from ancient Egyptian
and elsewhere as a similar layout can also be found in the case of storerooms in contemporary
Mesopotamiadf. e.g.Paulette 2016: 96; fig. 4.6). In Egypt, the magazines of elongated layout
were in use during the whole discussed period (Old to Middle Kingdoms) and much later.
Furthermore, they appear in practically any context we can imagine: in the superstructure and
substructure of tomB%§ in temples as both part of the core stone maga(af. e.g.Borchardt
1910: plan 1) or as adjacent miodck facilities (cf.e.g Robichon and Varille 1938; Wegner
2007); in palaces/houses of governocé (euthe 2012: 30; Soukiassian, Wuttmann and
Pantalacci 2002); mayorsf( e.g.Bietak 2016; Moelle 2016: 357; Wegner 1999, 2002) or
other officials ¢f. e.g.Moeller 2016: 366366; Frey and Knudstad 2008: fig. 9), and/or in
administrative blocks (cf. e.g. Dunham 19678

However, despite or because of their ubiquitous presence, several proldewiataed
to the interpretation of these storage structures. First, the same or similar layout does not
necessarily mean that all elongated storerooms were constructed the same way or had the same
appearance. On the contrary, as can be seen in the ctee groups of magazines in the
funerary temple of Sahura, even the seemingly same elongated storerooms located within one
and the same institution could vary in certain details such as, the position and form of the
staircase, presence/absence of doomt@yl he excavators then related these slight differences
to different uses of each of the groups (Borchardt 1912482 According to some scholars
similar function was more symbolic than real (Arnold 1977:12). Certainly, the possible
relation betweethe particular context/function and the particular form has to be considered in
any interpretation of these structures, especially, when we are dealing with grain storage, which
was not their primary function, but could occur in rather specific circumestanthese
guestions will be addressed in more detail in the second part of this work. Last but not least, the

layout of rectangular elongated room alone can be a problem, as it was a quite popular layout

64 1f we base our classification on rectangular shape and on the storage function of the chambers we can classify
into the category of elontgd magazines also the roat structures in substructures of tombs. Especially, the rows

of elongated chambers in the substructure3%d y nasty pyrami ds. Though, exact
chambers differ more than others, based on their démorand furnishing it was hypothesised that they were
inspired by the royal palace (Verner 2001: 119). If this was really the case, than the storage chambers could copy
the palace magazines. More resembling to a kind of storage complex are the roner@distoin the tshaped
corridors in the substruct ur efse.goéemeS200d:M45nikd.et 6s and
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for many types of rooms and sometimes might beadlififito distinguish one function from the
other ¢f. e.g.Wegner 1996: 170). Furthermore, the function of these rooms could and did
frequently changed during their period of useome of the magazines could thus become
residential rooms etccf. e.g.Verner 1995: 3135).

To sum up, the structures that can be seen on plans as (groups of) elongated rectangular
rooms arranged in a row(s), appear in a variety of contexts, in a variety of specific forms and
were used to store diverse kinds of goods (be rieality or only symbolically). Furthermore,
the location, exact form and function could have somehow been related. The basic
characteristics of all these storerooms are: 1. relatively large dimensions (width generally
between 3 m and length betweeri $m); 2. thick walls (in general over 0.5 m). Most often
they appear as rows of magazines entered from a long corridor (cf. below 9, [€8s often
they were entered from a courtyard (archaeology ID 162; 179). In a specific case a group of
two of thesemagazines was entered from a corridor via a transverse entrance room/courtyards
(archaeology ID 168). Their thick walls could have been eitherlonig#t (cf. e.g. archaeology
ID 162, 168 or 179) or stone (more precisely limestone). The latter appeayad thrd royal
funerary temples. The last well documented example of stone magazines in a royal funerary
temple are storerooms in the funerary temple of Senwosret I. Later royal funerary temples are
either not well preserved or, and this seems to becamguéar feature since the late MK on,
magazines were constructed as rbidk subsidiary parts of stone temples.

Regardless on the type of masonry (mud bricks or stone) the walls had a similar
thickness: the inner walls ca. betweeni @.5n and both types mud-brick and stoné could
be two storeyedcf. e.g.below fig. 17 or Jeuthe 2012: 38)Their floor could be either paved
(stone or musbrick) (cf. e.g.Frey and Knudstad 2008: fig. 9) or made of battered mud (cf. e.g
Verner 1995: 3135; Verneret al. 2006: 60 and below fig. 18) and were sometimes also
whitewashed (Verner 1995: 225). The specific mudbrick bond corresponded to other walls
of the same thickness within the edifice in which magazines #dowther words, no specific
technic was usetb construct these magazines. The rbudk examples could have been
plastered and possibly also whitewashefd€.g.Frey and Knudstad 2008ernerel al. 2006:

60). Two variants of roofing have survived. First, remains of the vaulted ceiling were(&@und
e.g.Wegner 2007: 93L05). Second, in the bettpreserved stone made magazines suctr.as
31i 34 in the pyramid temple of Menkaura the ceiling was flat and made of stonecélahg. (

% Two storey magazines are typical for royal funerary temples, but they are attested also in theGgpataver
at Balat.
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Reisner 1931: 27). Some of these magazines were composed anaamats protecting the
entrance (cf. e.g. Borchardt 1910: 22; Wegner 200v1@3), while in other instances they
were left openedcf. e.g.Arnold 1988: 49; Borchardt 1910: 224). We do not know how

exactly what the second storey looked like, when & pr@sent. According to Borchardt, some

magazines were completely closed with the possibly of only opening from the ceiling, while in

other cases the second storey could consist only of a banister and otherwise be opened into the

corridor (cf. below. fig.16 and Borchardt 1910: P24). Sometimes interesting architectural

features appeared like a kind of shelf supported by grooves cut in the walls that was found in

magazines 33 and 34 in the pyramid temple of Menkaura (Reisner 192%)26
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Figl7a)stoneandmutbr i ck magazines

magazine 17 (Reisner 1931: plan 1 and plate 7a).
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Fig. 18a)t he pl an of the Sahuradés @ maga;d)itnhees pfloarn oofff e rhien gS
Aitreasuryo ( Bor c)hemandractiorl & thé doubptdreys elofgated magazines serving as
storerooms for offerings (Borchardt 1910: fig. 19).

For further discussion of the possible role of certain magazmegsgain storage that

takes part in the second part of this work and is based on a combination of various sources,
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groups of magazines from four funerary temples will be presented in more detail. The reason
for this choice is the specific testimony of otlsurces that can be combined with these
particular complexe$ mainly administrative documents and sealings. Three Old Kingdom
funerary temples located in Abusir where fragments of papyri archives and a number of seal
imprints were found will be treatedelow: Neferirkara, Khentkawes and Raneferef.
Unfortunately no exactly comparable assemblage has survived from the Middle Kingdom,
because dtahun where the papyrus archive was found, virtually nothing has survived from
the funerary temple and when we ldave a temple, we do not have other kind of evidence.
However, | have decided to partially complement and compare the Old Kingdom evidence with
the evidence related to the funerary temple of Senwosret 11l at Abydos South. Even though, no
related papyrus ahive was found there the information provided by sealings seems sufficient
enough to try to partially reconstruct the function of the institution. However, it is necessary to
be aware of the fact that all cases are rather atypical. All three Old Kinguloplexes were
unfinished at the time of death of their owners. None of the selected Old Kingdom royal
complexes were complete as they had never had a valley temple. They were altered during their
life span, sometimes on several occasions S e n w o s @senbnénsent b thedbther hand,

IS not a pyramid complex. Even though it seems that the performance of the cult at Abydos
South did not differ considerably from that of pyramid complexes, some changes took place
during the reign of this king.

The funerarytemple of king Neferirkara was excavated and published by Ludwig
Borchardt at the very beginning of thé™Dentury. As has been mentioned, the complex was
guite unfinished at the ti meib53Vernaer h997: 258)n g 6 s
The magzines in question represent a later addition, from the time of Nyuserra (Borchardt
1909: 53). They were built with mud bricks in the southwest part of the pyramid temple. Several
groups can be distinguished. Two right next to the pyréroige with stongarts and the other
simply made of mudbricksi they seem to be typical twsiorey magazines, once closed with
the door. It was here where the papyri fragment was found (Verner 1997: 261).

The group of magazines east of them is more interesting. Herawielentify three
compartments, each one consisting of one vestibule giving entrance to two elongated chambers.
All these magazines were below the ground of the temple and to Borchardt they seem rather

like cellars. Each group is of slightly different dinsgons. Two of therii the middle and the

% Well visible in the cases of both royal funerary temples, where weeslothi adding of new parts as well as
gradual abandonment of the tempié Borchardt1909:49-53; Verneret al.2006.

108



easternmost grougs call for more attention. In the case of the middle group the chambers
measured approximatelyl 71.7i 2 m. The inner dividing walls were two bricks thick. The outer

wall was three bricks thick. ieks were laid as headers. The floor was made of clay. No
entrances to the chambers were found, but at one point there was a staircase in the vestibule
leaning against the northern wall of the western magazine. For these reasons, Borchardt argued
that maye these chambers were entered only from above, although according to him this was
not sufficient evidence to consider them grain storage facilities (Borchardt 1909: 35). The
easternmost group is even more particular. The rooms are slightly smaller: 2fo8md. The

inner dividing wall was only one brick thick (again laid as headers). Interestingly, the bricks
from the front wall had a kind of cavity that could accommodate wooden pelsgpsrom

a ladder. There was also a kind of ramp in the vesgtiprdbably giving an access to the top of

the group of chambers. Walls contained wooden elements. Furthermore, Borchardt found a
grindstone made of red sandstone in front of the chambers. These brought him to consider these
magazines as grain storage féieis (Borchardt 1909: 35).

The pyramid complex of Neferirkaraods wife
archaeological objects excavated by the Czech Institute of Egyptology (at that time called
Czechoslovak) in the late 1970s and early 1980se,Hdso the temple had stone and mud
brick parts and was built, used andbrglt in several phases (Verner 1995: 13{ £2). The
interesting feature is that this pyramid complex was directly connected with the pyramid
compl ex of the KHkng Nefekirkaraelrsméed thehmumidk anclasure wall
of the queends complex at one point deviate
whose enclosure wall it meets in some distance (Verner 1998524

The magazines five in numberi once stod in the southeastern corner of the temple,
against the eastepart of the muebrick enclosure wall. Their dimensions were roughly 2
m (Verner 1995: 156, fig. 75). They were accessible from the corridor to the west of them
through entrances in the mlowestern part (except for the southernmost magazine entered from
the southwest). The corridor was entered from both its sidesth and south. Both entrances
were at some point blocked and the complex ceased to be used. Even before that time some of
its parts were modified. For example the southernmost magazine, M5, was blocked, which
allows more finds to be conserved hénmainly a pottery deposit and sealings (Verner 1995:
32i 33). The room next door, M4, might have been used at some point as agh@édiiner
1995: 3135). The debris of the collapsed vaulted ceiling and the sequence of floors are of
interest. The latter were never cleaned, as the rubbish accumulated the new layer of

whitewashed mud floor was used to cover it (Verner 1995: 31).
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Fig.20vi ew of the Khentkaweso6s pyramid temple from the

archive of Czech Institute of Egyptology).

Very similar magazines were also found in the rbudk extension of the mortuary
temple of Raneferef. Raneéef 6 s unfini shed monument did not
late 1970s, when the mission of the Czech (then Czechoslovak) Institute of Egyptology decided
to start work there. The lack of interest was due to the supposition that the monument was left
soon after it had been constructed, which se
in the 20" Century (Verneetal.2 006 :  XVI XVI 1) . Raneferefds m
2 major stages beginning with an early itk temple with stone odfing hall and few
adjacent rooms (called intimate temple) at thgde of the unfinished pyramid. Later this first
temple was enlarged towards the east, so that the whole building gained its tyghegdet
form (Verneret al 2006: XVII).

The storeroomthat are of interest were built in the central and northern partBathe
temple which was later altered and rebuilt. The early temple was 60 m long and 21.5 m wide.
Except for thdntimate templgeall the remaining parts of the first structure taya stratum of

sand, mixed with clay, mulrick fragments, limestone chips and shards (Veeneil. 2006:
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291 30). In the central part of the temple was broad-east oriented hall. North of it were

three storerooms (CC, CD, CE).All three magazines Wweyen long, but their widths varied
between 1.42 m. They were accessible from a corridor to their west. Their soil was made of
an admixture of beaten clay and limestone chips. Their walls were plastered. No trace of doors
was found (Verneet al. 2006: $). Among the finds from this space wesenetgames,
inscribed faience inlays, stone bowls, shells, a grinding stone, fragments of flint knifes and an
inscribed fragment of a jar for a beef fat (Veratal.2006: 37 38).

The most important storeroom wad®wever, situated in the north part of the temple.
There were altogether ten storage chambers built in two rows of five along asowtith
oriented, centrally located corridor (CUjhe western row (C&S), the eastern row (CE2).

All the storeroomsn the E row and the northernmost one of the western row had dimensions

of 7.5 ml 2.5 m (15 5 cubit). The remaining western rooms were 20 cm longer as they were
attached directly to the casing of the pyramid (Verteal. 2006: 59 60). The floors of the

rooms were made of beaten clay, which was mixed with limestone chips in the eastern row.
The western part of the west room was formed by a limestone foundation intended as a
foundation for the casing of the pyramid. The walls were plastered with greynotayg with

chopped straw and then whitewashed. The entrance to the room was closed with wooden doors.
Some of the rooms still preserved the limestone threshold. Remains of staircases attest that once
they had a second storey, but no traces of how it wastiticted have survived (Verraral.

2006: 60).
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Fig. 21a) detail of a muebrick staircase in one of the storerooms (photo archive of Czech Institute of Egyptology);
b) detail of the plastered wall and of the floor of battered mud in orfeeddtbrerooms (photo archive of Czech
Institute of Egyptology).
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The magazines in the funerary temple of Senwosret 11l at Abydos South were very badly
preserved at the time of their excavation. They are all situated in the southeastern part of the
temple They are all made of mud bricks and once they were vaulted (Wegner 19067066
2007). The walls were about 0.5 m thick. The magazine block was entered via a doorway with
a stone doorframe. The storerooms form (so far) three units, each entereddngntarridor
connecting with rear parts of the temple and consisting of an entrance room/courtyard
measuring 8 4 m that contained a limestone tank sunk into the floor and gave access to two
elongated storerooms each measuriig®5 m. The magazinesere plastered, but nothing
can be said about the floors, which were found completely destroyed (Wegner 1996:0)66

Fig. 22magazines in the funerary temple of Senwosret Il at Abydos South (Wegner 2007: 34, fig. 44).

The type 3 magazines were pahlent and a number of commodities were stored in them,
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thus it is without basis to discuss any possible grain storage technology that would be employed

by them

[1.2.4 Type 4 and 5: pits and containers

Not everyone possessed, for whatever reason;upustorage structures such as silos, cellars

or magazines and even those who disposed of them certainly used another means of storage in
specific circumstances. For example, we should consider the possibility that the grain stored in
silos was not extracteon a daily basis but rather at certain intervals and that the grain for
immediate use could be stored in contaitieesther in the form of cereal grain or as flour or
malt (or both). Furthermore, when dealing with grain storage we should also consider th
containers may have been used for specific kinds of-t#ionis storage, such as grain transport.
Non-built-up structures including pits, pottery vessels, chests, baskets and sacks are,
nevertheless, difficult to classify or to reconstruct their exasttfon. Besides, all of them were
rather multifunctional.

Firstly, various commodities could have been placed there. For example, the pit in
Elephantine house H24 (archaeology ID 55) was found full of pottery shards and seal imprints,
meanwhile anothepit (archaeology ID 47) could serve for trash disposal. Storage jars could
also store water or oil or any other substance and the same is true for baskets and bags as well
as grain. At New Kingdom Amarna a range of underground storage places are documented
the forms of brickined pits/cellars; buried vessels and small and shallow hofethe same
kind found during the treated eravere uncovered. They could have served any purpose from
grain storage to storing objects such as precious materials (Reidp 214218). Secondly,
they can be found in a variety of contexts: storage jars containing grain could be used to
transport and store grain for expeditions as well as in a tomb where they functioned as funerary
offerings €f. below fig. 26). Below thenain forms of pits and containers that can be found in
the archaeological record and the most important (and clearest) find contexts will be presented.
As has already been mentioned, the aim of this work is not to provide exhaustive information
but to makean overview of the topic and remind that grain storage is not only about granaries
and silos and that other facilities and containers, for whatever reasohehatlie place in the

system.

7 This e.g. happens in the diional Nubian communities wherdiraents for immediate use are stored in house
(in the courtyard), even when family possed silos. In factt is logical and practical. Information provided in
2016 by Ahmad Orabi, Gharb Aswan.
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[.2.4.1 Type 4: pits

Despite the omnipresence of pits and snslbftlike structures in settlements, their
classification as storage facilities in general and grain storage places in particular is very
difficult. Again, in the past they have often not received necessary attention. However, there
are some exceptionsoim the rule. In addition, it is not always clear whether to consider a
storage facility a pit or simply builip subterranean storage facility.

A good example revealing which kind of pits were used and in what context can be found
at Middle Kingdom Elephaine. In this site an extraordinarily elevated number of subterranean
storage facilities was found. Two kinds of pits were found there: roughly ciraiflae.§.
archaeology ID 48) and roughly rectangutzré.g.archaeology ID 55). Their storage cajpac
though usually smaller than in the case of bugitstructures, was in specific cases almost
comparable to small circular silos. See for example, the shaft/pit below the house H14
measuring about 1m in diameter and almost 1m deep (archaeology Eitgd®&)ight have been
coated ¢f. e.g.archaeology ID 49). They were probably closed with wooden lids, which were
in some cases still found in sitef.(archaeology ID 48). No specific location can be ascertained,;
they appeared in what seemed to be coulltyyéarchaeology ID 44, 45) as well as in rooms
inside houses (archaeology ID 48). It is often difficult to ascertain the function of the rooms,
but Barry Kemp notes that in Amarna the pits sometimes seem inconveniently placed as in
some living rooms. Howear, he does not mention if these inconveniently placed pits could
serve as grain storage or whether they were used just to store precious (personal) items, or
whet her these Al i vi ng-functiomab(lesmp 200420149. be i n fac

1.2.4.2 Type A: Pottery containers

Pottery containers were probably the most frequently used basic means to store things of any
kind for a broad spectrum of ancient Egyptian society. However, it is very difficult to evaluate
their use (describe their functioning). Wharpottery container ceased to serve its primary
function, its parts were reused for multiple purposes or it was discarded. Thus, few containers
were found in their primary context. In addition, due to the reasons stated above, pottery from
settlements areostly found in fragments and complete vessels are relatively schreey(

Schiestl and Seiler 2012: 581). Another problem is that the content of pottery containers is
scarcely preserved (and/or analysed) or indicated: we either dispose of insurgiedpers or

pot marks (labels) suggesting that containers in question could be used to store/transport grain
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(cf.e.q Patzni k 2005, Soukiaacs 2022234, 36BYWVérieteh n n a n ¢
2006 288), or we have direct evidence that a spetyfie of container in specific circumstances
contained grain. However, it can be always questioned how widespread this practice was. In
mMost cases grain storage is just a possibility not a certainty.

There was no type of pottery container that would seratusively for grain storage or
transport. All the types suggested and/or confirmed to contain grain can be related to many
other commodities as well as to water, oil, beer, natron or other kinds of alimengsg(
Schiestel and Seiler 2012: 444, 4566, 581). In addition, pottery is one of the most important
dating tools because it underwent constant changes in both form and materials and was subject
to diachronic and/or regional trends (comparg.F° st er 2007 ; Soukli assi a
Pantalacic2002; Ziermann 2003 afel 33a with Rzeuska 2011; Schiestel and Seiler 2012: 444,
456, 566, 581; Von Pilgrim 1996). In addition, identification of the function of the majority of
vessels is a difficult task and even when we are successful in it, wedhadenit that the
function for which a particular vessel was made does not have to correspond with its actual use
(Bourriau, Nicholson and Rose 2000: 142). Therefore a variety of forms were related-to long
term storage of commodities such as grain. loisthe aim of this work to present a typology
of pottery containers that might serve to store/transport the grain. And | will deliberately present
below only the most probable candidates and the most important find/use contexts.

The function of a potteryessel is always determined by a multiple factors: form, volume,
rim diameter, base, handle and fabric. Pottery vessels for transport tend to have a narrow neck
and rim (these facilitate closing and sealing of the vessel), handles for better manipalhtion a
a narrow or pointed base. Such a shape also allowed one to arrange the vessels in several rows
on different levels, which resulted to be a more economical situation (Rzeuska 2011: 492). The
storage vessels, on the other hand, are characterized byitasg® facilitate the access to
products stored inside and by a flat, wide stable base (Rzeuska 211: 492). Logically, both
transport and storage containers could contain grain. What is more important, even though
storage vessels were not made with trartsipomind, they were frequently used in this way
and forms more suitable for transport were also used as storage facifiteeg Schiestl and
Seiler 2012: 444, 450, 478, 566, 5881). Regarding the capacity, in the following overview
I will deal, with one exception, only with the pottery containers of with large capacities (app.
30i 130 litres) because it is exactly this quality that made particular containers suitable for
longerterm storagedf. e.g Schiestl and Seiler 2012: 444, 450, 478, 5661 580). However,
it is necessary to be aware of the fact that Egyptians were very flexible and that any available

pottery vessels deemed at a particular moment suitable could serve to transport (store) grain.
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Regarding the functional contexts (as attestedh the whole treated era), pottery
containers were used for storage in the same way as the previously treated storage $tructures
i.e. as essentially immobile facilities located in a specific place. The most immobile were
certainly those buried in flost® (cf. e.g Rzeuszka 2011: 46330; Smith 2012: 397; Von
Pilgrim 1996: 346; Ziermann 2003 afel 33a). They were also found placed in a storage bin
(cf. e.g.von Pilgrim 1996: 346) or they might have simply been placed on the ftba.¢
Schiestl and &ler 2012: 581) or on the ground (near the entrance areas or in communications)
as in the priestdéds house at Dahshur (Do. Ar
placement can be explained also as a discard pattern (Do. Arnold 2012: 169). hastdast,
large capacity storage jars are found in funerary contexts and placed as a part of the funerary
equipment/offerings in the funerary chamberfsd.g.B a r d o R 0:¥43 fig258 Hd&l 2008)
or in front of tombs¢f. e.g.Schiestl and Seiler 2@: 478).

Apart from serving as the storage facility itself, pottery containers could be used as
Awrappingso of -pultstdrage facility, suehdas type 3 magazinep. Although,
it is better attested by iconographic evidence, fragmentefyere indeed found in relevant
contexts in some magazined.€.g.B8 r t a 2 093;802303)93orage afir type was
found in a bin in the distribution centre at Elephantine (Von Pilgrim 1996: 346), though we may
doubt whether this was its primacgntext.

Unlike the storage facilities of previous types, pottery containers, heavy as they could
be, were nevertheless still mobile. They could serve to store supplies on desert raagds (cf.
Fester 2007) or as mobi | entsc(to trangportdistribate thes e d
grain). Thus we might find Middle Kingdom Lower Egyptian containers not only in Upper
Egypt or Nubia, but as far as Syropalestine (Schiestl and Seiler 201Z58230However, it
should be noted that it is not always easyé¢cide whether a particular pottery container was
used primarily for storage or for transport/distribution. Not infrequently the two functions might
be in playi first it was distributed somewhere and then it could stay for some time in its place
of desinatiorf®. Sometimes, as in the case of supplies along the desert road, their use in
transport is clear, while on other occasion we have to rely on related inscriptions, mostly pot

marks or seal imprints from jar stoppec$. €.g.P 2 t z n i cSkukigs$ga) Wuttmann and

68 Cf. e.g the sbrage jars found in that were even calle§y e x c ayrerdetso.r sThiey were found
contexts, sometimes they were rather mobile, but in other instances they were found buried in the floor in
(Soukiassian, Pantalacci, Wutmann 2002: 241).

89 Cf. e.g theMiddle Kingdomzir made of marl Clay, considered to be produced in Memptfiyium areand

found in a storage bin at Elephantine house (von Pilgrim 1996: 346).
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Pantalacci 2002). In other instances the fabrics may indicate us that containers in question are

not local.

Type 5AQId Kingdong early First Intermediate Peri¢pd

It is definitely more difficult and time consuming to gain a more compieture of Old
Kingdom pottery containers suitable for longerm storage of grain or transport than in later

eras (late First Intermediate Periotiddle Kingdom). The reason is simple, as the relatively
recent publication oHandbook of the Pottery t¢iie Egyptian Middle KingdorgSchiestl and

Seiler 2012) provides us with an important overview of pottery types and their suggested
functions. As a similar publication was not available for an earlier era, | had to search in
publications of particular sige which are not always complete. In the end, | decided to focus
on the following, relatively well publ i shed,
palace at Balat (late Old Kingdom and early First Intermediate Period); finds from Abu Ballas
deert trail (Old Kingdoni' early First Intermediate Period); selected finds from Elephantine,
(Ol'd Kingdom) ; selected examples from the
Kingdom). | also decided to focus, with one exception, on one particular fypettery
containefi large storage jars, which are, based on the present evidence, most frequently related
to grain storage/transport. These chosen sites suffice to demonstrate possible find contexts of
storage. However, | am aware that many more typeisl @ used to store/transport grain under
particular circumstances.

The abovementioned large storage jars are mostly of ovoid shape (though they are
relatively frequently slightly irregul&). The rim is usually modelled. They are usually more
than 30cm tall”%, but quite often much taller, and they can even reach a height of about’60 cm
while the maximum width oscillates accordingly. Although the exact range of sizes vary not
only in time, but also from site to site, the largest examples all cometfi@rery end of the
6" Dynasty and beginning of the First Intermediate Perdfde(g.Bar d o Ro:w3, fig2 01 7

“Katar2na Arias, personal communication.

1 In Balat the jars spanning in height from slightly over 20 cm up to 60 c¢cm, but ohdlde fine clay, are all

classified to the same type (Soukiassian, Wuttmann and Pantalacci 20026468evertheless, the jars which

can be called storage are generally of larger dimensions (over 30 cm), also the smaller are finer made jars were
rathe wine jars Katar2na Ari as, personal communicati on.
2 At least towards the end of th& Bynasty and at the beginning aif $t IntermediateéPeriod (cf. e.g.Fig. 27 or

Soukiassian, Wuttmann and Pantalacci 20027 4648).
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5 5 ; rstdf 2007: 3; Soukiassian, Wuttmann and Pantalacci 2002246Hy are thus often
quite voluminougd the largest examples with hetghbetween 5060 cm had capacities up to
about 30 litres (cf.F ?ster 2007: 3). Therefore, when full they were rather heavy and
manipulation must have been diffictdit

These jars were found in settlements as well as in tombs. In the case of settlements i
sometimes difficult to state whether a particular edifice/structure/space served domestic
purposes or whether it was a kind of workshop/working area. They are very well documented
in Dakhla in strata from laté"®@ynastyi early First Intermediate Fied. They were found in
the palace of local governors, as well as in simple houses and even along the desert trail and
evenintombsgf.e.g.Ca st e | rs2ef200 Soukassian, Wuttmann and Pantalacci 2002).
The jars can be found either completelyribd in the floor or their shards are found above
ground, often with fragments in secondary contexts and can be difficult to interpret. Some nice
examples of the first case can be found in Balat, where this type of jar wasgralheers
(Soukiassian, Wiimann and Pantalacci 2002: 48B4). One of the large examples was found
buried in what was a multifunctional space (room 4) of house 4 (dependendiws. t&iA
sanctuaries of governors). It dates to the early First Intermediate Period and was around 55 ¢
tall and 34 cm wideSoukiassian, Wuttmann and Pantalacci 2002: .2&2restingly, at the
same site fragments of these jars were somet
dependencies of sanctuaries) inscribed after firing with personakpasevell as with other
kinds of pot marks. Furthermore, a jar stopper with a corresponding diameter was found there
recording quantity of grairSpoukiassian, Wuttmann and Pantalacci 2002366 is thought
that the recorded names represent benesiaeceiving grain supplies/ratioridie other pot
marks could either indicate content (does not have to be necessarily grain) or owner.
Interestingly, the jars found in tombs were rarely found with a pot rf@dukiassian,
Wuttmann and Pantalacci 200B53).

The discovery of these large storage jars along the Abu Ballas desert road (200 km south
west of Dakhla) was very important. As in Dakhla, the jars date to the very late Old Kingdom

T early First Intermediate Period. The vessels were found at @0osites, usually below

3 To compare examples from Abugi" Dynasty) ranges between over 30idni7 ¢ m, Katar2zna Ari a
communication.

"4 Thirty litres of barley grain are supposed to weight about 18 kg. The weight of the weddddecup tdl kg or

2, based on personal experience of the authorweissels found in the tomb QH 122 (fig. 27¢). The whole full

container would therefore weight about 20 kg (for tables related to grain dehsiyg. https://www.aqua
calc.com/calculate/voluram-weight/substandbarley).
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prominent hillé®. The most important of these sites were Abu Ballas and Muhattah Yaqub,
where traces of longer human presence were found and that served not only to supply the
caravans withraw produt s, but al s astet2007dake bread (F°
The type and fabric of the late Old Kingddénkirst Intermediate Period storage jars found
along the Abu Ballas road corresponded to the types of jars in use at the same time in the
governor 6s p ester2@e 3)aSbmeBiahosage jatsb&ar poharks and names
known also from Dakhla. This could possibly testify that the jars originated in the pottery
workshops in Balat (Ain Asil), though they were probably not originally prodltcesupply
t he des erster 200703 le ja¢s Wére probably covered with a piece of leather, as thin
pieces of leather were uncoveiech t h e 2 0 Gst2r 280@é: 4)sThay be{ofRg®in general,
among the largest examples of the kind (on average between 50 and 60 cm higthand w
volume abott 3 0 | rstere0©%&3). ( F°

> Several types of outposts daa found there: one night (cave); longer type (preparation of bfeEd) r st er 2007
4).
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Fig. 23a) remains of barley grains dound in one of the storage jars at Abu Ballas desds} trad;of the better
preserved storage jars fronbA1  Bal | as t r arster 2007519, figd 1)) the sanaextype ofjdrs found
during the Spring season 2017 with the intact laté €idy FIP burial in Qubbet el Hawa (QH 122) (photo P.

Mora Riudavets).

Many buried jars dating to the Old Kingdom and even earlier were reported from
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Elephantine. Howevetheir exact type is not always stated. Thus for evaluation we must mostly
rely on photos. The photos capturing Early Dynastic Period structures show openivassels
kind of large bowlg in these contextsf. e.g Ziermann 2003Tafel 33a). Fewer photdsom

later context are at our disposal; one of them is a picture of storage vessels buried into the floor
of courtyards in the vicinity of a type 1 facility in what was a kind of storage/working place.
These date to théB4™ Dynasty and at least one dar fragment looks like a body of a large
closed vessel, maybe of ovoid or globular shape@iseret al. 1999: Tafel 17c). The forms

of their rims and even part of their body (shoulder) can be seen in the preliminary report (Kaiser
et al 1999: 181187). All the presented examples are stated to be made of marl A4. It seems
that storage vessels were found in bbtlomestic/economic contexts. Quite often they are
nearby a circular silo or a bin. Therefore, we could ask whether in these cases thegreeuld s

to store grain for immediate use or flour or other kinds of goods.

Storage jars (of the same rim diameter) serving as mobile containers for transport are known
from the backsides of their jar stoppers/sealings. They are particularly well attebi&arly
Dynastic Period early Old Kingdom layers at Elephantine. However, neither the exact form
of a vessel nor its capacity can be esti mate
22). The find contexts are generally near siteswithadmit r at i ve acti v4d ti es
22).

Even though | have decided to focus on vessels with large capacity, as | have mentioned,
other types might be used to this aim. The evidence from the funerary temple of Raneferef at
Abusir is interesting in tkisense. Here two fragments of red ware jars with red slip bearing the
pot markHgAwer e found i n what mi gh%(\Vemereta. 80064 ad mi n |
288). They might serve as fAcalibrated gaugeo
measured itdgA)tdistributed to the temple personnel rather than for storage or transport.

Last but not least, during the Old Kingdom, thecaled beer jars, though primarily
intended for beer, could also be used to store/transport other commdiditiéls:in general as
well as grain and similar foodstuff (B&8rta 1
variable during the Old Kingdom, as can be seen in three Abusir assemblages from the time
span between the earl{f &nd early & Dynagy in which their volume ranges betweeni2%
|l i tres ( B§I131l).aThelntat@r@l coult 2130 vary though, in general, it was quite

6 Based on the evidenédragments of jars withlgA.t the place was originallinterpreted as silo (Vernet al.

2006 288). However, based on the pattern of waltatation (black dado, alternating red and white stripes and
wooden architectural elements) have parallels e.g. at Abydos South (Wegner 1999: 294) or in Nubian Fortresses
(Dunham and Dows 1967), I suggest t lsgptactei.s room was
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porous and was suitable to keep liquids relatively fresh. Last but not least the find contexts from

domestic to théunerary could also vary.

Type 5Alate First Intermediate PeriagMiddle Kingdon
The picture concerning pottery containers used for grain storage/transport is more complex
(richer) since the late First Intermediate Period. This, as has alreadynbegoned, is caused
mostly by the existence of a handbook. Myriad types might serve on specific occasions to
store/transport grain, however, here | will focus on only two types of contai(raisstly) marl
A3 storage jars and marlZrs. The marl A3 stage jars represent the largest Middle Kingdom
pottery containers. They can slightly vary in the shape of their bodies, necks and rims. The body
shape ranges from cylindrical to ovoid or bag shaped. They can range in height from about 40
cm up to 82 cm (Suestl and Seiler 2012: 444, 478, 566). The respective forms are attested
from the late First Intermediate Period to the end of the Middle Kingdom (and further), but they
are so far an Upper Egyptian phenomenon. Not only is the clay of Upper Egyptian origi
probably from Theban ar€a(Rzeuska 2011: 465), but also so far they were found only in
Upper Egypt and Lower Nubia (including C group graves). The mars@present the second
largest Middle Kingdom containers. They also slightly vary in shapesdtece of the clay
has not yet been identified but most probably they were produced in MerRpliten region.
Unlike the marl A3 storage jars, marl C jars can be found all over the Egypt, in Lower Nubia
and even in Syropalestine (Schiestl and Seiler 2688 581). The capacity of uncovered
examples varies from 25.51to 76.5 | with the average capacity being 50 litres. So far, the largest
example ofzir comes from Sidon and has a capacity of 135 | (Schiestl and Seiler 2012: 581).
Both groups of large caainers often had pot marks. Quite typical in the cag&r®is to have
2 marksi one prefiring in the inner side of the rim, often considered to be an indication of
volume, and other po$iring on shoulders, which might indicate the purpose/destimairo
content (cfe.g.Parlingieri 2012: 362363; Schiestl and Seiler 2012: 580) Even though the marl
A3 jars had a form typical of transport vessels,zingare not very suitable for transport, but
both groups were used for both storage and transpoety Tertainly did not only serve as
containers for grain (Schiestl and Seiler 2012: 444, 478, 566, 581); the grain is suggested by
specific finds from tombscf. e.g.Schiestl and Seiler 2012: 581).

T. Rzeuska (2011) studied the marl A3 ovoid and cylirdistorage jars, which seem to be
particularly related to grain storage and transport. They probably developed from the large

"The exact source has not yet been folRwk(iska 2011: 465)
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ovoid storage jars of the type found at Balat and presented in the previous chapter. These were
found in a variety of contexts, piularly household working areas (in the vicinity of baking
and brewing facilities) (Rzeuska 2011: 469).

Rzeuska (2011: 469) subdivides these jars, based on a particular form and material, into
several families corresponding to specific historical efago families correspond to the
Middle Kingdom: Family | (mid 1% Dynastyi mid/end 18 Dynasty) and Family |l (late 12
Dynastyi 13" Dynasty). Family | includes narrevimmed vessels with a short neck, gently
sloping shoulders, egshaped or cylinddal body and round or slightly pointed base and it is
subdivided into 3 subypes (Rzeuska 2011: 469). It was partially hamatle and partially
wheetthrown (Rzeuska 2011: 470). Family 1l are similar to the Family | vessels. The most
noticeable feature thalistinguishes these two groups is the bedefmed neck of Family II
vessels. They are also more decorated. Twetyguds are recognisable within Family Il based
on the shape of the belly, location of the maximum diameter and decoration. All Fajauisy ||
were wheekurned and they were made from a more sandy fabric. The base was shaped by
scraping (Rzeuska 2011:14480). Family | vessels are more interesting for the aim of this work
than those of Family II.

The jars seem to be used for both stoeagetransport. They were found at important Upper
Egyptian sites.g. Dendera, Elephantine or Abydos, but also in Lower Nubia. The fact that
their use has never extended to the Lower Egypt may be because the product they contained
was not demanded in tiNorth. This product was probably grain (Rzeuska 2011 495).

The transport function of Family | storage jars speaks their presence outside the Theban
area and especially in the Lower Nubia. Though, in the latter region they mostly occur within
the Ggroup cemeteries. Some of the vessels found in Koshtamma and Aniba still contained
grains (Firth 1910: ¥5; Rzeuska 2011: 493; Steindorff 1935/7i 890). A significant amount
of Family | jars and an absence of Family Il jars agrGup cemeteries of Loweruidia might
be caused by a shift in the distribution centre from Thebes (Rzeuska 2011: 493).

Discoveries from sites such as Dendera speak to the storage function of these vessels, where
they were used in the vicinity of a grain storage facility and ba&md) brewing facilities
(Marchand 2004 212). At Elephantine three complete vessels closed with bowls MR 3652, 3631
and 36002 were found around a storage installation in the northeast part of the town (Bommas
and Ziermann 1993: 141). Furthermore, as in Demdkere the bread ovens are nearby
(Rzeuska 2011: 496). Other storage jars of the same type were uncovered in the context of a
Aist orage roomo from D hotié5p Orkfar wad/found bRokeh gr i m

among the brick debris belonging to anmliea phase of the house. At this time room D had
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brick floors and its walls were plastered. In a later phase it contained a circular silo completely
sunk into the floor (archaeology ID, 0251). It is possible that the function of this room had not
changedand that in the earlier phase it was used as a storage area (Rzeuska 2011: 496). Some
jars from Elephantine MR3652, Kerma and Adindan jars possess an openingnd hole in

the base that was most likely plugged with a peg and opened whenever needsklaRaé1:

496; Williams 1983: 56354). In addition, one of the examples from Aniba was engraved with
what seems to be a representation of a grain storage structure (Rzeuska 2011: 497). It seems
plausible that these large Marl A3 jars were used to stare distributed from granaries in the
immediate vicinity of bakeries or breweries. In order to secure the grain against rodents they
were covered with bowls and may have also been smudged with mud. The grain was easy to
reach from the top when they werdl fand once they were almost empty a peg could be
removed from a hole in the base (Rzeuska 211: 497).

The marl Czirswere found in basically the same variety of contexts as marl A3 storage
jars and, in addition, they are more prominent in desert sitatedeto mining/trading
expeditions. As it has been said, they were probably produced in the MeifRg@yiiien region
and in Lower Egypt they represented the largest Middle Kingdom storage vessels. Although,
they often served to store water, the porous nahtmabling to keep water (and even the room)
relatively cold, they were also used for oil, beer, or natron as indicated by an inscription on
some of the pots. Based on some finds from a tomb at Dahshur that contained grain, it was
suggested that grain waalso stored/transported #irs (Schiestl and Seiler 2012: 581).
Furthermore, an intact deposit of these jars was found at the desert site Gebel el Asr. The
combined capacity of all these vessels led lan Shaw to estimate the size of the workforce and
the number of working days (Shaw 2003: 451). Other find contextarsfcan be include
Aexpedition siteso such as daponeofdepaituredos i n
maritime expeditions. Unfortunately, the finds from this port were founddisaard deposit
(cf. e.g. Palighieri 2012: 362ff). Besides, exampleszot were retrieved from a storage bin
located in a distribution centre at Elephantine (H84) (von Pilgrim 1996: 346)zifswvere
found set into tile floors in the SE sector of thekét fortress (Smith 2012: 397). Fragments of
zrswere found in 2 rooms of the priestds hou
Anotherzir was found in the corner of a hut located in the TelDatta F/I area (squarg 20)
(Kopetzky 2012: 104).
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Fig. 24 Example of a class 4ir (Schiestl and Seiler 2012: 582).

1.2.4.3 Type 5B and 5C: Baskets and bags

Pottery vessels were not the only mobile containers that can be related to grain transport and
storage. Other types of receptacles, made o$lpable materials, existed including basketry,
textile, leatherwork and wood. Like ceramic jars, baskets, bags and boxes were multifunctional
and their use for grain transport/storage seems by no means to be dominant. Unfortunately, as
Is the very naturef perishable materials, not many of these containers survived to today. In
addition, the majority of those that did survive come from the funerary sphere. Therefore,
sometimes we cannot be sure to what extent a specific find reflects an eMdeydageaience.

See, for example, the small textile bags containing seeds (containers ID 31), which were found
in some Middle Kingdom tomb% Were these bags created as a kind of miniature of real sacks
used to transport/store seeds or did the bereaved find @ giedoth as the most suitable
Awrappingo? To conclude, making any assumpt
material is very difficult. Fortunately, as we shall see in the next chapter, the iconography is
very helpful in this sense. However, astbection is dedicated to archaeological evidence only,

| will present some of the bettegpresented types of bags and baskets below, bearing in mind
that they were frequently created for the funerary function. In the next chapters | will clarify

information relating to the respective types with the iconographic and possible textual evidence.

8The ID 31 was found at Rifehttp://petriecat.museums.ucl.ac.uk/detail.aspx?parentpriref=#
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It is very difficult to make any summary of basic characteristisize, capacity etd. of
these receptacles made of perishable materials as frequently we walynbdels at our
disposal. Similarly, little can be stated from archaeology alone about the contexts in which they
were used in everyday life or about how frequently they were used in comparison to pottery
containers. The materials, probably with the eXoepof leather and linen, were rather cheap.
Nevertheless, we cannot postulate whether basketry was cheaper than pottery (in the given era).
Despite the difficulties, it is important to take bags into consideration as grain management, as
some of the meases seem to be derived from bags/sacks.

Several types of baskets and bags are preserved in archaeological evidence. They were
probably primarily not intended for grain transport, though some were certainly used to contain
grain (grain seeds) more freqtigrthan others. This is the case of twinned bags, found as a
part of burial equipment (in the form of model bags). They were made of palm fibre (other
containers ID 3) or of reed (other containers ID 27, 28, 29). Mostly, however, the material is
not state. Some of them are stated to contain grain cf.ds (ID 61). They date from the late Old
Kingdom/early First Intermediate Period (ID 61) up to the early Middle Kingdom (ID 3, 4, 5,

6). All of these bags are very similar, but two basic types may be distiegluis

The first type represents tlse-called model bags for donkeys (ID 3, 4, 5, 6, 45, 55). The
discovered model bags consist of two rectangular pieces (the opening being on a short side)
joined together to be pl ac eebfrapg, ahichwasatleasb n k e y
in one case identified as being made of a palm fibre (ID 3). In the remaining examples the
material of the rope was not identified. The bags were made with a technique of twinning. The
second type of bags can be identifiecaagpe of rectangular bag with an opening on a long
side and equipped with handles/loops so a man/woman can carry it over a shoulder. They are
also made of ropes using the same technique of twinning. The exact material is often not stated,

though in someases they were made of reed (ID 28, 29).
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Fig. 25 a)Model donkey bag made of palm fibre (MMA 31.3.16; courtesy of the Metropolitan museum of art).
Provenience: Asasif tomb MMA 816 (11th Dynasty);Bag found in the tomb QH 34e, (Qubbetzwg Edel
2008: 505, Abb.4).
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The basketontainers were quite common and used for many purposes. Unlike the bags,
the possible association of baskets (or a particular kind of them) with grain storage/transport in
the treated era is rather hypothetic. Som#hefbaskets found in tombs did contain febdif,
though not precisely (or exclusively) grain. Furthermore, they are dated to the latter gferiod (

ID: 7). The assumption that similar baskets might serve as containers for grain is based on the
imprintsof backsides of sealing<f. e.g.Wegner 2007: 301).

Furthermore, as has already been mentioned, baskets storing grain are known from the
Predynastic era in the Fayum A culture and from Merimda (Caton Thompson and Gardner
1934: pl. XXVII; Junker 1929: IpVb; Junker 1930: 44, pl. llla). At the first site, the storage
pits contained receptacles fabricated with technique of coiling. In Merimda they were covered
with coiled |ids. Caton Thompson originally
coiled wheat strawo (Caton Thompson and Gar
257), states that this assumption is based on the loss of winders (probably made of palm leaves).
The Fayum silos were baskets, probably made of grasses and palm leafgerlinda silos
are stated to be made of reed, though the exact type of material remains doubtful (Wendrich
2000: 256 257).

The archaeologically preserved (published) baskets dating to the treated era mostly come
from funerary contexts. They are all madehe coiled technique. No Old Kingdom basket is
accessible in museum online catalogues. The material of the Middle Kingdom examples is palm
leaf (ID 14) and grasses (ID 13). They are both cylindrical in form with a flat bottom, though
ID 14 is more irrgular. Both possess lids. ID t8mes from thésasif tomb MMA 839 and
dates to 14 Dynasty. ID 14 was found in a surface burial in Lisht South and dates 1@12
Dynasty. Coiled containers are archaeologically attested also on imprints on the bawksides
sealings ¢f. e.g Wegner 2007: 301). However, the exact shape of such containers cannot be
determined. Furthermore, ID 13 is quite small and is only 10.6 cm high with a diameter of 11
cm and a considerable effort was dedicated to its decorativengat&milar baskets were
therefore destined to store a more precious item than just grain. The dimensions of ID 14 are

not stated in the catalogue.
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Fig. 26 a) example of a Middle Kingdom Coiled basket ID 13 (MMA 31.3.50a, b; courtesy of thepdétan
Museum of Art) found at Thebes (tomb MMA 838);coiled basket ID 14 (MMA 33.1.37a, b; courtesy of the

Metropolitan Museum of Art) found in a surface burial at Lisht.
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Last type of baskets, which are archaeologically attested and which neight keast
sometimes, used to store/transport grain are wickerwork boxes. These are well known from the
2D and 3D scenes of bringing offerings (other containers 58, 59, 60), harvesting (other
containers ID 51, 53) or baking and brewing (other contairi2#8). But they are not well
attested, thus our main sources are again the backsides of sealings (Wegner 280%).384
scenes they have trapezoidal (rectangular) forms and they were probably made of wood or
papyrus (Wendrich 2000: 262). Even thoutite wickerwork boxes sometimes do appear in
the scenes of harvesting, they seem to be primarily related to another kind of fobdstuff
offerings, probably mainly of bread and beer. This is attested by sealings from Abydos South.
Wegner states, that the rogjy of sealings related to offerings brought to the funerary temple
of Senwosret Il contain the imprint of wickerwork boxes on their backsides (Wegner 2007:
324 325). What is more important is that the very same imprint of wickerwork boxes was also
on salings of AbydosSnw.t(the institution dedicated to grain storage and distribuiwbn,
Chapter I11.2 for divine offerings $nw.t Hryt. n(.t) Htp.wnTr AbDwThis might imply that
they functioned also as containers for grain (Wegner 2007: 325). Howesdatter deduction
is by no means clear. It seems that the Middle King8ami(w).imight not be purely dedicated

to storage and distribution of graim@re inChapter 1V.2.1.p
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Fig. 27 a) Backside of a sealing fromhahun (UC8327; photo MBar do Rov §) with i mprint
container (photo made by authadn); model of a wickerwork box carried by a personification of estate found in
the tomb TT 280 (Meketra; courtesy of the Metropolitan Museum of Art).

132



Textile sacks are archaeologigathuch less attested than baskets. Also linen was probably
a more expensive material than palm leafs, grasses or reed and not as resistant. Small linen bags
containing grain were uncovered in two tombs in Rifeh cemetery (other containers ID 31, 32).
Threelinen bags (ID 31), knotted with flax and containing seeds were uncovered fh a 12
Dynasty tomb. They are 7.3 cm wide and almost 11 cm high. Another two linen bags (ID 32)
filled with plants, probably barley, were uncovered in a Second Intermediate @@niodThe
dimensions of the latter are not stated.

Much more often the textiles appear imprinted on their backsides with sealings. However,
it is very difficult to distinguish whether these sealings were attached to sacks or to pottery
containerscoveredi t h | i nen cloth tied over the jarbds
criteria for how to distinguish bag sealings from jar sealings (Nolan 201@: 88 Patznic
2005: 34) . Bag sealings were al so ialyalsoti fi ed
byWegnef°( Engel and M4 Kapeny 198M 443;:Weghdr 2007: 301). Nolan
based the distinction between the two types on the restored diameter of the parallel string. When
the restored diameter exceeds 10 cm and the textile ingoredsws a reasonably discernible
form of a jar, the sealing is classified as a jar sealing. On the other hand, when the diameter is
smaller than 10 cm and the impression instead resembles the bunching of the closure of a bag,
it is classified as a bagaeng. Nevertheless, often the impression on a sealing is unclear and it

cannot be decided whether it was attached to a jar or a bag (Nolan 204@). 89

“"Wegner distinguishes a Afabric seal iohojcdofi.. Thi s m
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Fig. 28 a)linen bags containing seed, found in & t¥nasty tomb at Rifeh (UC38867; atesy of the Petrie
Museum, London)b) modes of attaching the sealings on a bag (Nolan 2010: 89, Fig. 1.7).

[1.2.5 Invisible silds

In the previous paragraphs was described the plentiful and varied archaeological evidence
built-up storage facilitie26001650 BC) However,we migh rightfully ask whether we have
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actually found representants afl types of storag facilities In the beginning of the 30
century Blackman (2000: 153154; 173) observethat the majority of Egyptian village houses
hadstorage &cilities ontheirroofs. Some of these structures were made of clay andfbat a
of cylinder (usually betwee 0.97 1.2 m high). @Gherswere madeof similarly high baskets.
Similar storage facilities mightave amuchlonger history. Silo-like structures situated on roofs
of edifices are known already from some First Intermediate Pémdiddle Kingdommodels
and soul housesf( iconography ID 162, Kroenke 2010: 202, ref. 1245). Later, duhajew
Kingdom, also some @pictions of housegpresenédin tombs showedtorage faitities placed
on thar roofs. As arexamplemight servehedepictionin thetomb of Djehutynefe(TT 104)
The tomb is situated in the Theban necropolis and dati® reign of Amenhotep Il (Shedid
1988: pl.27).

There are two important questisto be askedegarding this images. First, do they
reflectareality or are they conventior? Considering the archaeological evidence of storage
facilities, it is noticeable thah the case of larger houses (considering ehé&dwellings of
strata who could afford richer burials) the silos were situated within the larger compound
(Chapters llandV.3.3. They wereeither adjaent to the residence, or moved closer to the
enclosure wall of the compounds.réquentlythey werewell hidden.The same might be said
also abouAmarna villas €.g Kemp 2014: 184, fig. 5.23).

Now, we should thinkhowwheresimilarly locatedsilos would be represented D
and 3D images of housds this sense, the storage facilities might very wetlepicted in the
composition seemingly on the rodfecause it would bthe only place where they did not
disturb the compositigrbut where they werstill visible. Silos depicted in front of the house
might beto certain extent disturbing. Not alwatygere would be enough free space in a tomb
to depict the silos next to the house and, obviously, defietiechd he house silos would turn
invisible. To sum up, the fact that silos were depicted on roofs of houses does not necessarily
mean, that it was #ir frequent locatioii it might or might nobe.

The Secondmportant questionis, f fir o o f existédawing the studliedeed,
whendid they sfirst appeared andow frequent hey wer e? Ev e areported ugh
by Blackmanwere relativéy small, they would still require Bouse to havsolid, flat roof It
would ke impossible to place them opnof from light materials or onvaulted chambers
Unfortunatelywe know very little abouhe nature of roofingf mostOld and Middle Kingdom
houses. Te evidence suggest, though, thatults might been relatively frequent (more in
Chapter 11.3; Chapters V.2.5, V.3.6In addition, thestaircase to the roof are not very
frequently attesteh this earlier ergpreviously to the New Kingdomalthaughladders might
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been used insteado sum up, in present moment no conclusive proof of roof sKadse
However, their presence/absence/appearance might been closely related to (changing) features

of house architecture.

[1.3 Further technical details

The exploration of storage technology that might have been employed is not the only technical
aspect open to discussion. The general construction details, especially those concerning the
used materials and masonry, convey important information regardirgkilts needed for the
constructioni(e.was there a need for a specialist of some kind). This together with the materials

then enables us to better understand the costs of (effort expenditure on) the facilities.

[1.3.1 Material and masonry
Some of thanaterial characteristics were already very briefly mentioned iCHapter 1.2.1
However a more detailed overview is desirable in this study. It has been demonstrated that the
building material of the majority of storage structures was soil, more phetee mud bricks
db.t. These are one of the most widespread materials particularly in areas with a dry climate
(cf. e.g.Fathy 1989; Kemp 2000; Lucas 1962: 48). Soil was, without any surprise, used as a
building material even before mud bricks were idtroed. As such it appears as a coating on
certain Predynastic silos in Fayiurf.(e.g Kemp 2000: 79Hendricx, Huyge and Wendrich
2010 20). Mud bricks are first attested around 3600 BC from the-Biaadi complex. About
a hundred years later they absopeared in the Upp&gyptian Hierakonpolis (Moeller 2016:
621 63). Buildings made completely of mud bricks were, nevertheless, relatively scarce until
the Naqgada IllA period (Moeller 2016: 64).

Nevertheless, soil was not only a basic material for adntiealso for mortar (Lucas 1962:
74). This might be of the same material as the used bricks or could have a different composition.
The latter happened mainly in cases when imported bricks were used, as the mortar was always
made locally ¢f. e.g.the tempé of Mentuhotep Il. at Deir @ahri) (Kemp 2000: 92). Before
the GreceRoman period there were only two types of mortar depending upon the nature of the
constructioni clay used in mudbrick structures and gypsum used in stone structures (Lucas
1962: 74) Additives could be used in different amounts: straw, chaff, or gypsum. The first two
were, however, only rarely added to mortars in oppositions to plasters. Generally, the mortar
was used as a bed for each new course of brickwork, but the verticalyenet®ften close to
each other, so only a little amount or no mortar at all was used. Furthermore, in the case of thick
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walls sometimes no mortar at all was used in the inner masonry.

In the case of the storage structures, we might ask whether the ctoompokthe mortar
was the same as that used for adobe or not? The storage facilities seem not to be specifically
representative structures. It may have been felt that there was no reason to increase expenditure.
On the other hand, they certainly had intpoce, at least when operating within an institutional
framework, as Nadine Moeller (2010: 95) showed in the case of Edfu type 1 facilities dating to
the Second Intermediate Period. It was observed that while storage structures were carefully
constructed ad well maintaine? the area around was not treated with the same degree of
attentiveness. Furthermore, it might be interesting to analyse, in this sense, the composition of
adobe/mortar (if used) of the most costly type 2C structures.

The protection of th face of the wall from the weather and/or possible animal inhabitants
was guaranteed by a plaster, which was also a decorative feature (Kemp 2000: 92; Lucas 1962:
76). Plaster was similar in composition to mortar. It was also made of clay or of gypsyym. CI
plaster is documented since the Predynastic Period and was of two different ualdesse
type with an admixture of straws and a fine quality without any straw admixture. The fine
quality plaster was often laid over the coarse quality plastezad 1961: 76). Although we
know of a number of instances when silos were plastered, we know basically nothing about
which kind of plaster was used.

As has already been demonstrated when dealing with structures made of adobe it is
necessary to be awaretbe fact that its form and other characteristics are to a certain extent
limited and influenced by the properties of the building material. As has already been
mentioned, the basic properties of any single mud brick, including weight, load bearing
capaciy, plastic and cohesive properties are dependent of its exact composiyipe and
amount of clay and admixtures. For example, there is a big difference between the bricks made
of alluvial clay and those made of sandy desert clay: sandy bricks are dféedéney dry, but
more easily eroded by rainfall, while muddy bricks are much more resistant to weather but are
softer (Kemp 2000: 80; Lucas 1962:89)*. The presence and quantity of soluble salts also
influence hardness. Furthermore, sandy and mbddks differ in how they conduct the heat
T the lower the sand content the lower the conductiafy €.g Fathy 1989: 4646). The

80E.g.several layers of plaster were thoroughly applied arappdied on the interior and exterior (Moeller 2010:

95).

811t does not have to be necessarily so, the recent experiment in Spain showed, that actually the adobe made of
pure mudwere the most rediant: http://pajaybarro.blogspot.com.es/2013/04/pracbasparacomprobar
la.html?m=1
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difference is also in their capillarfy/

In other words, it makes a difference when building 3 m high storage struttumesandy
bricks or from muddy bricks. Unfortunately, in the case of Old to Middle Kingdom storage
facilities, we mostly do not have statement about the composition of mud bricks at our disposal
an. Furthermore, from the analyses that were made on Negdéam material it seems that
there was no one particular composition of adobe in ancient Egypt. Both soils and additives
(sand, organic materialsmainly chopped straw and chaff) differed from place to place and
frequently slight differences in compositiaf adobe are apparent even within one locality
(Kemp 2000: 7980, Lucas 1962: 4%0). Therefore, as has already been stated, when trying to
assess the suitability of material, we are condemned to work with rough averages.

The most often quoted charactéds of mudbricks are that they are poor conductors of
heat and that they are not very firm and thus require relatively thick walls if a more considerable
height is intendedc{. e.g. Fathy 1989: 45) along with constant rebuilding (Kemp 2000: 80).
Contray to the latter opinion regarding constant rebuilding, Hassan Fathy states that when well
protected from any kind of humidity mud bricks last for ages (Fathy 1989695

Even though mud bricks do not conduct heat well, they do accumulate it and radiate
during the night, partially to the interior itself. Therefore it is better that they do not receive
either direct or reflected radiation. Unfortunately, from the remains we have at our disposal, it
is not clear whether heat could preoccupy the ancigyptians as quite probably heat was not
a considerable probléfh On the other hand, despite the arid Egyptian climate the hurhidity
the damp coming from the soil of the Nile valleynight in certain circumstances suppose a
problem: the capillary rise afater in silt can be up to 1 m above the level of water table. As
the capillarity of silt is high, mudirick can also seep quite easily (Chavez and Tupiza #014)
According to Fathy, there was a problem with seepage of the houses in New Qurna from below.
He decided to resolve the problem by using waterproof plasters (Fathy 1989: 95). However,
nothing with a similar composition has survived from Old and Middle Kingdom settlements.
Of course, we suppose that ancient Egyptians, who had much greater choie Aswan
dam, chose to build their houses in places that were not regularly threatened by water. However,

we may also ask whether one of the reasons for the use of the sand layer in foundations (below

8%https://www.thefreedictionary.com/capillary+action

83 Similar structures recently in use by Nubians were commented to store grain and other fdineepesiod of
few years: Ahmad Orabi, prominent villager from Gharb Awan (personal communication).

84 https://prezi.com/slygbxsea6d2/humedsgilaren-murosde-adobe/
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the floor) of certain silos was the relatively low itiapity of sand (Salim and Hampton 20§2)

To consider whether adobe were efficient enough to compensate for temperature changes
or to eliminate temperatures too high for storage is difficult without more data entering the
discussion. Certainly, there stuhave been a huge difference, regardless of the used adobe,
between smaller, one brick thick structures and large 2C facilities with thick walls. In general,
the structures tend to be encircled by some
other structures). These might add to the protection from direct sunlight. What is, however,
more relevant to discuss here is the comparison with other technologies which might have been
at the disposal of the Egyptiahs:iamely pit silos. These are relevémta comparison as they
might have been based on the same storage technology as some of-tipdiaithge facilities
(type 1, 2B, 2C) if the latter used technology at all. It has been stated that silo pits are well
attested from the Predynastic Egypit also from later periodsf( e.g.Sigaut 1978: 29). They
are definitely cheaper and more efficient not only regarding the storage techhoésgycted
atmospheré but also in protecting the grain from heat. This might be an important point for
discussion on functions of builtp storage facilities.

The last, but not least important, problem consists of the rodents and insects (intending) that
could eat the grain. Rodents have always been a problem, not only in Egypt but also all over
the world.How could the mud brick storage facilities help to protect the grain from rodents?
The answer is that they probably did not protect the grain very well. Frey and Knudstad re
examined the site dfahunand noted, in accordance with the earlier observatioade by
Petrie, that at the site there are numerous holes in adobe meatéehys (Frey and Knudstad
2007 32; Petrie 1891: 8). This means that a mouse could relatively easily made its way into a
silo. Ancient Egyptians knew of the effects of firingcolurse, sometimes they even used fired
bricks (f. e.g. Dunham 1976: 26) but they preferred the unfired bricks even in the case of
storage facilities. Kemp thinks that it was probably due to the cost of firfingt fuel was
expensive and second mortaeded to join firebricks was more expensive (Kemp 2000: 79).
However, it is also possible that the fired bricks are worse regarding at protecting from heat and
diffusion in generdP. In theory, the grain in storage facilities with restricted atmosphere is
normally protected from rodents and insects by the absence of oxygen. Nevertheless, as has
been stated, this would not protect facilities where holes may have been bored into the wall by

rodents.

85 https://dl.sciencesocieties.org/publications/meetings/download/pdf/2012am/73761
86 Architect Adam Hochmuth (personal communication).

139



Therefore, if and when they decided to better protect tvain they must have done it
another way. Most probably this was done by adding the ash below, around or into the bricks
like in the Abydos North type 2B facilitfarchaeology ID 144) where ligigrey filled space
between the thin walls of the magazine #melthicker walls of the rectangular room in which

the facility stood.

[1.3.1.1Masonry

Adobes could be put together in order to create an edifice in many ways. In other words a wide
range of brickwork was available to the builders. The principal preatiompof the builders

was to avoid any type of future fissures. This happened when the vertical joints were stacked
above one another. Therefore, we can often observe walls constructed with changing courses
of headers and stretchers offset sideways andic@a in various ways. In some cases, like in

the Ramesseum we can find headers laid of their sides (Kemp 2000: 88) The courses of
stretchers could themselves be offset by the length of a half brick each time so that the particular
pattern of brickwork rgapeared each fifth cour§éin larger buildings we are likely to meet
several types of construction patterns at once (Kemp 2000: 90).

In previous chapters we have seen that during the studied historical era no specific
brickwork was reserved for storaggustures. In general, they were built the same ways as
other structures/rooms/houses in their vicinity that had the corresponding wall thickness. The
only exceptions might be certain chamber silos, not so much for the brickwork, as for the
specific constiction of double walls (archaeology ID 139, 140).

Similarly, ancient Egyptians developed various ways to create foundations differentiated by
depth, working of the bedrock, materials used etc. First of all, the foundations of any edifice
might vary signiicantly, from no depth to the depth of several meters (Kemp 2000: 80). For
example, atahunwe find walls of houses (and granaries) laid directly on a levelled bedrock
as wel |l as on |l evelled Apl atfor mso elities. (cf.
we find stone foundations (Kemp 2000: 88). In several instances it is attested that the first
course of bricks could be laid differently than the remaining courses. In the case of two or more
brick-thick walls the first course was sometimes laschaaders on their longer edges, which
was useful to compensate for trench irregularities (Kemp 2000: 88). Similarly, we have seen
that in the case of certain silos the first course of bricks was laid as rowloches.g(cf.

archaeology ID 60). This againmorms the use of regular building practices for construction

87 More patterns in Mond and Myers (1934) Corpus of Bonds, a2} plates CXIICXIV and Spencer 1979a:
7,136 139, pls 1i 20.
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of storage facilities in the given era.

Floors often do not receive the same attention in publications as walls, even though their
creation is less straightforward. In the case of the compaadyrfloors it is sometimes difficult
to say whether or to what extent they were constructed intentionally. In the case of paved and
plastered floors the intention is clear. Sometimes we even find adobes made specifically for the
floor (cf.e.g Frey and Kudstad 2008). Furthermore, sometimes fired bricks were used to pave
a floor (Kemp 2000: 92). Compact muddy surfaces of open areas might be created by trampling
and wetting ground, which might happen naturally during the use of the space. Another form
of muddy rendering can be seen in the surfacing of sloping revetments, such as the glacis of the
fortress (Kemp 2000: 92). Two basic types of floors are attested in th&idiie Kingdom
storage facilitie§ paved and tamped clay (both might have been p&bteFhe choice of the
simple clay floor might seem slightly unexpected nowadays as we can imagine that it was more
easily accessible to rodents and insects (if not further treated).

Two basic types of roofing were used in ancient Egypt and the stta@fges were no
exceptioni flat roofs of mud laid over wooden beams and vaults and domes of bricks (Kemp
2000: 93). However, as we have seen it is difficult to find remains of roofing. As has already
been mentioned, the debris from a granary chantldirgissa consisting oflust and minute
fragments of wood or reedsight be among the exceptioflBunham 1967: 145Not many
debris of this kind have been recorded, therefore we cannot make any statements concerning
which type of roofing was more frequesr where and when. Another clue might represent the
thickness of the walls or the presence/absence of columns as well as the expected use of the
roof. The vault needed thick walls to carry its weight. The flat roof, on the other hand, needs
columns as aupport if covering more than (3 ¥4) Although, we must be careful in our
conclusions, as at Medinet Habu columns supported vaults as well (Kemp 2000: 93).
Furthermore, if the wall was supposed to be stepped up it must have been solid and stable
enough, with would rule out the light constructions of reed or palm leaves.

Flat roofs need a frame made of beams that can support the surface of the roof. Such surface
might have been made of mbdcks or, and this was probably more frequent, made of organic
mateial such as palm leaves or mats covered by a layer of soil. The lower side of such a
construction might sometimes be plastered or even painted. When such a roof collapsed, the
layer of soil kept its form and we can assess the imprints of used mateatatodfs are

problematic in that they must be firm enough to carry a substantial weight. This would be

8IngEduardo Trigo S8nchez, construction engineer, pers
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especially necessary in the case of silos and granaries filled from above. Filling from above
would suppose that a roof could carry not only the weigbtt\fell distributed) of the standing
person doing the filling, but also that of a sack, which could add up to anoitzr B§. The
remains of similar roofs are attested since the New Kingdom and from later periods (cf. fig. 21
and 23). Another possibijitcould be that the opening for filling was actually not in the middle

of the roof chamber but at one of its side walls. Therefore there would be no necessity to enter
the roof itself. Considering the position of staircases built up into walls in thergicd@anbers

in Mirgissa as well as the debris this seems to testify for the use of light roofing as well as the
substantial width of its walls (archaeology ID 23). It was not necessary to ever step the on roof
when filling or extracting the grain.

Another question is whether similar flat roofs were airtight enough if we consider the
possibility that the structures with flat roofs (type 2C facilities) were meant to operate on the
basis of restricted air. Similarly, one could ask how well the flat roofstrpigiect from heat,
especially in comparison with vaulted structures.

Vault$® are better documented and understood than the flat roofs, probably because of their
use in tomb architecture. They were cheaply constructed so that each brick arch was laid at
slight angle to the vertical, which supported weight with the previously built arch and alleviated
the buildersdéd work so that no temporary Supfr
found above doorwaysf( e.g.Dunham 1967; Kemp 2000: ©45). The latter use is also
attested in the case of some granarése(.g.archaeology ID 23). Use of the vault is attested
since the ¥Dynasty®. Furthermore, recent excavations angxamination of the remains at
Wah-sut andLahunshow that vaults wereat least during the Middle Kingdom, much more
wide spread in domestic and other architecture than it had been previously thought (Frey and
Knudstad 2008; Wegner 2001; 2007). Muorick vaults can safely cover the space of 3 m or
more and domes about 5 mraore (Fathy 1989: 95) with Kemp supporting 5 m for the vault
(Kemp 2000: 9495). There is still discussion about the use of vaults in grain storage facilities.
As we have seen, it is attested in the case of some-petsarved elongated magazines and in

the case of cellars. Whether it was ever used to cover the chambers of chamber silos and large

89 The oldest vaultsean to be of the type: pitched vautibwadays also known as the Nubian vault due to its
continued use in Nubian hous®ge suppose that the vaults used for roofing of storage structures as well as other
rooms were of Nubian type, agwo not know how much thieue vaultwere extended. An example was found

in Giza Chapel of 8Dynasty. There are some other cases when we can assume that it was used on the base of the
indirect evidence. Construction of this kind of vault was difficult aequired a temporary pport for its
construction (Kemp 200®6).

% Tomb 3500, Emery 1958
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rectangular granaries is not resolved, except for the cases when the debris was preserved,
documented and interpreted, such as at Mirgissa, where we havenarbeattested the
presence of columns in individual chambers (archaeology ID 23). Furthermore, both these
storage structures consisted of almost square rooms that generally roofed by domes not by

vaults. Also the use of flat roofs might have been moretiped at the time of the filling.
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Fig. 29Types of celings used in ancient Egyptfflat roofing (reconstruction of ceiling in Malkata palace) (Kemp
2000: fig. 3.8)ppi t ched (ANubianfAi) vault (kemp 2000: 3.9).
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Fig. 30 Detail of hepi t c hed ( AN alridh nofit¢mporagy thbuses at Gharb Aswan (photo M.

Bar do Rooothe ore nfdhe NK magazines at Ramesseum.

Fig. 31Detail of several types of ceilings/roofing found in contemporary-bmiak houses in Tod (vicinitgf the
temple of Moncu). Phot o M. BardoRov§.
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[1.3.2Wood
Adobe was definitely not the only important material related to construction and use in storage
facilities. We cannot forget that timber was used to fabricate lids, sliding doors, door and
window frames and ladders. As we have seen, the storage chambers with flat roofs used wooden
beams. Lastly, in the granaries in which a portico was present or whose roof needed support we
find wooden columns.

Unfortunately the wooden parts are scarcely preservexhd@h lids were recovered in
some sites such as Elephantine aatun cf.(archaeology ID 48) a late2th-Dynasty small
completely embedded circular installation covered with a wooden lid or (archaeology ID 56) a
rectangular cellar (from the same era asatevious) 2 m deep, was found closed with a wooden
lid. In the corners of chambers (in heights 65 and 125 cm above the floor) of the type 2C
installation at Mirgissa (archaeology ID 23) wooden poles about 10 cm in diameter and about
1m long that might hae been remains of ladders were found. The-di@qrs serving to fill or
extract the grain were most probably made of wood, but none of them have been preserved.
Very little is known about wooden columns and the best information we have was uncovered
in Second Cataract forts. Again we can cite Mirgissa and the remains of a woodpajrel

octagonal columncf. Chapter 1.2.%

Fig. 32remains of wooden octagonal column once supporting the roof of the portico of type 2C facility at Mirgissa
(Dunham1967 pl. LXXX A, B8048).
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Sadly, most of the scarcely preserved wooden components from storage facilities were not
analysed, so we do not know what types of wood were used. The timber used was probably
local, however, as with this missing data it is irsgble to state whether there were tendencies
to use certain species for particular wooden components. There was a number of local timber
that might be and were used to fabricate a broad variety of objects. We can find an overview in
L u c aAmdiest Egyptin Materials and Industrie6 1 9 6 2 ) or in the chapt
Gasson and Hepper 2000: 8346 3) i n S h awod sAncem BgypNan dbaterialss o n 6 s
and Technology2000). First, it is important to bear in mind that local wood constituted not
only thewood that grew in ancient Egypt but also the wood that might not have been widespread
all over the Egypt, such as the dom palm that probably only grew in the south (Lucas 1962:
444).

Sadly, without proper analyses of the wood types used in the constructistorage
facilities no more specific information on their cost can be estimated regarding both the wood
itself as such as well as the technique of fabrication. There is no necessity to assume that the
standard wooden pieces (lids, windoete) would cnsiderably increase the price of the
edifices. Although, regarding storage technology, their employment might have been the
weakest part of the whole construction. On the other hand, pieces such as the columns of
porticoes, which were not only larger ngeded specialists to fabricate, would have been
costly. These have been, however, so far attested only in the case of royal sponsored storage
facilities.

To sum up, the technologies (masoaty.)and materials employed to construct the built
up storagestructures correspond to those known from other types of buildings. There was,
therefore, no necessity for the existence of specialised workers for the construction of storage
facilities. Standard construction workers could do the work. The specifictbestslepended

very much on size, and other specific details

[I.4 SummaryArchaeological Evidence

The archaeological evidence of storage facilities has been classified into 5 basic types (based
on shape and construction techniques: typ@srépresent lilt-up structures, type 4 includes

pits and type 5 comprises movable containers. Typ8safhd 5 were further divided into sub
categories taking into consideration specificities of each type. Three types of storage facilities
are not attested from the whdreated era: type 1Ba, type 2B and type 2C. Whether this absence
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of evidence meant that they were not in use will be discussed after comparison with other
sources, most importantly iconography.

The type 1 facilities had a circular shape and the whadepgicomprised various
configurations of individual circular silos. The remaining bujit structures were orthogonal.
The most elaborate and costly types were types 2C and 3, followed by types 1B and 2B.
However, type 3 was not primarily related to graiorage. Type 2C was not only the most
elaborate, solid and costly, but probably also had the biggest storage capacity, although the
largest known type 1B complex could not be fully cleared and therefore, any intent to estimate
its overall capacity is nousficiently clear. In general, with the above mentioned exception of
type 3, the lower we go in the scale of storage capacity and cost of construction, the more
multifunctional the structure was. Furthermore, a similar tendency is also visible regaeding th
preservation, documentation and available information. Thus, although the less costly facilities,
including containers, were more frequent they are the most poorly published.

Besides the bias in the literature towards the larger and more elaboraliatioss, the
archaeological evidence was neither evenly distributed in space, time nor in archaeological
context. Discarding the type 3 facilities and type 4 (pits) and 5 (containers) we can create the
following picture: Relatively little has survivedoin the 3 Dynasty. The best known“3
Dynasty archaeological evidence is probably the silos and storage facilities at Eleplzéntine (
e.g. archaeology ID 131, 156) and El Kab (archaeology ID 134). Thantl 3" Dynasty
evidence is slightly biased towds the Memphite necropolis, mainly towards Giza
(archaeology ID 147, 148) and partially also Dahshurg¢f.archaeology ID 150) although
the silos at Elephantine were also continuously in use. The difference betwe&ratic: 3!
Dynasty is the shiftof Giza located storage installations from those related to pyramid
construction to those related to cult maintenance. Finally,'tizy6asty evidence diversifies
in both find contexts and geographical provenance. Besides the Memphite necropolis and
Elephantine, we have now recovered installations from sites such as, Zawiyet el Meyitin (cf.
archaeology ID 142) or the Dakhla oasi$. €.g.archaeology ID 124, 125, 126, 184). Old
Kingdom storage facilities were found also at Mendes (archaeology ID 18éyhthhe date
was not specified (Redford 2010:128). The First Intermediate Period evidence, on the other
hand comes from Upper Egyptian settlements and from outside the Nile valley (Dakhla). The
find contexts are rather profane with some possible excepat Balat. This is probably valid
up to the end of 11 Dynasty, though the exact dating of some early Middle Kingdom
settlements is not precise. However, it is more probable that the sites of Abu Ghalib and Tell

ed-Daba F/I are rather a work of Amenieat |.
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If the former statement is true, then thd T’/ nasty was the historical period from which
we have at our disposal the most varied evidence. Besides the fact that all subtypes are attested
from this time (although the type 2B only from the veryibemg of the 1¥ Dynasty), the
evidence comes from a very wide range of contexts from small houses, via villas, fortresses,
temples, up to the royal funerary complexes. However, unfortunately, no evidence comes from
the residence nor do we have any fde# that could be clearly related to any royal palace (cf.
later discussion in part 2). This picture partially continues up to some point inftibyaasty.
Even though the known examples of the largest granaries (type 2C) slowly ceased to be used
since the end of the 12Dynasty, it was probably then when the remaining pieces were
Afabandonedo. This of course, does not mean t
that have not been discovered. Besides this fact, tAi®¢Basty continued toebquite varied
regarding the provenance and find contexts (again from the houses of particulars to the villas
of high officials).

Type 14a;
1ah; 186 -
Typa1Ba —r
Type 14 >
Ty 10—
Typa 20C -
Type 3 i

| —_—t

Zrd Dyriacty FiP ME 1th Dynasty SIP

Fig. 33Distribution of archaeological evidence of buifh storage facilities (type’ 8) during the studied era.
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range of storage capacity in litregange of storage capacity hgA.t|range of storage capacity MAr
Type 1 1180 - 21216 246 - 4419 25- 442
Type 2Aa <3000 <625 <62.5
Type 2Ab <4000 <833 <83
Type 2B 8000-45000 1667-9375 167-937.5
Type 2C 50 000u+ 1 632 180 10 416 - 340 038 1042 - 34 004
Type 3 capacity not relevant capacity not relevant capacity not relevant
Type 4 <1000 ? <208 ? <21?
Type 5Aa OK-early F|BO* 6 and 1/4 0.6
Type 5Aa late FIP - V80* (- 135) 10.4 (28 and 1/8) 1(2.8)
Type 5Ab not quantified not quantified not quantified
Type 5B not quantifiable not quantifiable not quantifiable

Fig. 34Estimated storage capacities of individuals types of storage facfliti@sacity of individual structure (the
overall capacity of group not included)estimated minimum capacity, the real one was probably lafgert,
completely excavated;average capacity, the figure for Old Kingddnearly First Intermediate Period based on

assemblages from Western desert only.

With the exception of some type 3 magazines all the built up storage structures were
made of mud bricks. The most frequenthgated built up storage facilities (smaller and middle
size type 1A installations, type 2A) were light and relatively cheap constructions. They were
only one brick thick, thus not very stable. Most often no specific treatment (plaster, coating) is
attestedbut this might be due to the state of preservation or documentation. Their capacity was
probably in most cases less than 4000 litres EB$8)t though often it is difficult to reconstruct
this figure. We can observe how the growing capacity improvéeagment of the edificas
thus the middle sizes structures (larger examples) of type 1A and type 2B, though they are still
one brick thick, displays additions like double walls, plastering, and sometimes paving. This
middle sized installations had a eafily between 800@5 000 |I. The most elaborate were, of
course, the largest structuriesype 2C, which were not only solid, but also possessed paved
floors and plastering. Meanwhile, all the previous types were also attested from the level of
private hoseholds, with the exception of type 1Ba (rows of circular silos), the type 2C facilities
(and 1Ba) are all related to sites of royal interest/royal enterprises. However, from the data at
our disposal, it currently seems that there was no large qualifajivet mp 06 r egar di ng
capacities, as it seems that the smallest type 2C structure had an estimated voluf@0Dof 50
litres. However, there was apparently a huge leap between the smallest and the largest type 2C
facilities (with volume exceeding 1 mililitres).

With the exception of some type 2Ab facilities (cellars), no other built up storage facility
has been completely preserved; therefore we mostly miss the direct evidence of how the various
types were filled and how the grain was extracted fra@mthAnother exception is circular silos
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from El Kab (archaeology ID 150) and Abydos (archaeology ID 185). In the first case closing
cones were found and in the second the circular top opening has been found in the debris. In
the remaining cases we have deal with indirect evidenc& comparisons with cellars,
consideration of roofing regarding the wall thickness and comparisons with iconographic
evidence.

It is not easy to ascertain how suitable these storage facilities actually were for grain
storage. Th type 2A and type 3 facilities were definitely too polyvalent to employ any specific
grain storage technology. As such they were probably deliberately destined fetesimort
storage. The type 1, 2B and 2C facilities might. On the other hand, thoseedpmrdhe basis
of restricted atmosphere and thus could be potentially suitable also for thedongtorage.
However, regarding the contexts this frequently was not the case. A great number of facilities
were found in contexts suggesting regular disbwsgrain and rdilling rather than the long
term storage. Of course, it cannot be excluded that the same facilities in other contexts might
not serve for the lorterm storage. In this sense it is notable that while type 1 and 2B facilities
dispose ofwindows enabling easy access and facilitating regular extraction, the type 2C
structures does not have this feature. However, even in this case the regular distribution of
stored grain is sometimes more envisageable than storage fetetfamgeserves. Autther
point of discussion would be to take into consideration that other facilipgssilosi are less
expensive and more efficient for lotgrm storage than any of the build storage facilities.

Why would the builup storage facilities be used@ularly) for that purpose? In the case of
type 2C facilities their large capacity and easier access to storedeygeppogsibility of faster
extraction) might play a role. But in the case of smaller type 1 and 2B facilities similar
assumptions are lesgll founded/defendable/probable.

Last but not least, the very important information we could recover from the
archaeological evidence is that the individual types are not mutually exclusive. To the contrary,
very often two or more of them coexisted aeagplace. Very typical, in this sense, is the
coexistence of a built up storage facility of whichever type and of some type 5 container.
Nevertheless, we can also prove the coexistence of type 1 and type 2 installations or even
coexistence of a type 1, B@5 facility in the same placef(e.g.archaeology ID 30). This was
probably frequently related to the particular function of each type within a similar grouping

(will be discussed in part 2).
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lIl lconography

Together with archaeological eedce, iconographycf. e.gM¢ I | er 2015 78) i ¢
source on grain storage facilities. Furthermore, representationsoaflled granarie€d and
cereals have a long tradition in funerary art. 3D images are known since the very beginning of
Egyptianhistory, as seen in thé'Dynasty clay models of individual silos found at Abyddfs (
e.g iconography ID 186, 191, 192). The 2D images of structures used for grain storage only
appeared later around the rEifl Dynasty. The iconographic part of tiseurce database
contains 229 records. One hundred and twenty of them are 2D representations of grain
storage facilities: 70 from tombs, 53 from coffins and sarcophagi, and one from an Abydene
stela. One hundred and four are 3D images of grain storajgeia@nd one is a model of
grain. However, it is necessary to state that the 3D iconographic evidence is even richer and
altogether 163 of soalled granary models and their fragments have recently been listed by
Kroenke (2010: 216). In my database V&anly recorded examples that were well described
in publications. Furthermore, some models have 2 entries isotnee databasen order to
have at disposal various viewpdtat

Besides the abundance of documents and their distribution is spatm@nahich are
certainly of great importance, iconographic evidence of granaries presents us with another
advantage: contrary to archaeological evidence it shows us complete structures. These
structures are also frequently depicted in addition to relatéidities (storage, extraction,
measurement and control) or they indicate the commodities stored inside (be they depicted or
mentioned in a label or both). In addition, in certain instances depicted structures are designated
by terms that we relate to gmastorage installations. All this information is often missing in
archaeological evidence that is currently available. It is therefore of no surprise that images of
granaries, despite their obvious limitatidhBave been the subject of scientific studigth
greater frequency than their archaeological counterglag.¢.Adams 2007; Do. Arnold 2005;
Badawy 1948; Kemi986; Kroenke 2010; Siebels 20@winton 2012; Tooley 1989). This is
why they are still relevant in any study focused on grain storagwever, it is necessary to

% In the previous publications both 2D and 3D images of grain storage facilities were mostly referred to as
granaries. In the previous chapter we have seenhbatdmenclature of grain storage facilities depends on the
employed storage technolg/NVe have also seen that in the archaeological record theoepissitive attestation

of a granary only of silos. &erthelessdue to the earlier custom to call the idegd grain storage facilities
figranariesodo | empl oy tihhavingihreindthe abdve stated dnoblent of norhenciature.h ap 't e
92 Only models where multipleiews were at disposal or could be taken by the author.

9 E.g.the fact that thgconvey only the viewpoints of elites.
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(re)consider how they can add to our understanding of the matter. In other words, how do they
complement the information missing in the archaeological record?

It has already been stated in the chapter dedicated to methodathatdt primarily
concerned with iconography as a mode to interpret the content (themes and wfogfg) (

M¢l I er 2015: 78) . Rat her, | have decided to
of 2D and 3D maotifs of grain storage proceeding ftbmvarious contexts. This task is by no

means easy. Many problems with understanding the depictions have not yet been satisfactorily
resolved. There is a whole set of questions related to the potential and limits of the use of
iconography as a compleméatarchaeological evidence. These are as follows: 1) to whom the
works were addressed (and others involved); 2) why they were depicted (function of the
depictions); 3) what was depicted (source of inspiration); 4) how it was depicted (including the
gueston of accuracy of the painting). The last two questions, including the concern with
accuracy, are strongly intermingled and cannot be easily dealt with separately.

First of all, it is clear that any representation symbolized and stood for a 3D entity. For
example the image of a granary was a symbol of a granary as much as its reproduction.
Furthermore, the 2D images symbolized a 3D entity on a flat surface and on a vastly reduced
scale (Baines 2007: 214). Any symbol, representations of granaries incdueledmposed of
a system of signs, which make it what it is. There were certain signs like shape, colour and
certain components that must have been depicted, in order to understand the image as a granary.
However, as we come from a different cultural baokgd, we first have to try to decode what
these indispensable components were. This we can do via a detailed study of the totality of the
iconographic evidence and/or via their comparison with other sources, mostly archaeological
evidence, which is unfarhately incomplete. Many if not most of these potentially
indispensable components were not preserved.

Images as symbols thus convey certain information: they take part in the process of
communication. Any communication takes place between two padexier and the receiver.

If communication is to be successful, it is necessary that both parties understand each other. In
general, symbols are usually understandable, because they form part of a system and because
they are used regularly (Baines 2007: R THus the above mentioned indispensable elements

that must have been represented in order to understand an image as a granary were selected in
order to successfully convey specific information from a sender to a receiver. The selection of
the representedlements was necessarily influenced by the identity of both parties as well as

by the purpose of the communication.
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To whom then were the granary depictions addressed, whose message did they carry
and for what purpose? It is generally accepted, thatwh&nhow as the dynastic visual culture
was restricted only to elites. It is possible, that the full understanding of images might concern
mostly the artists themselves and few other persons (Baines 2007: 214). In addition, we should
also be aware thatnotnl v wer e the depictions fian elite
material practically all originates from the funerary sphere. The images of grain storage
facilities are attested in tomb reliefs and paintings located either in chapels or in burial
chambers, on coffins and sarcophagi located in burial chambers and in models that were first
placed in serdabs and later in burial chambers. Tomb decoration was certainly a result of
complex interaction of artisans with the tomb owner that was influencethhy factors such
as the tomb ownerdés status, resourceseic. per so
Different components of this decoration probably varied in their exact significance and these
differences are often not disodrle to ustoday (Hudakova 20133). All of these also
influenced the form of what was depicted. It is not completely certain who communicated
parties regarding the depictions in the chapels. It might have been the artists who communicated
with the tomb owner or raén artists and tomb owner who conveyed the message to the tomb
owner and other visitants of the tongbg.Hartwig 2015: 51). Images placed in burial chambers
and/or in serdabs were then restricted to the beings in the afterlife. What is clear is that the
indispensable elements that were depicted in order to understand a picture as a granary were
selected on the basis to be understandable to artists anditwaled members of ancient
Egyptian society.

The choice of what is depicted is, nevertheless, emited not only by the identity of
communicating but also by the purpose of the communication. In this case, the question is, why
were the granaries depicted? In very general terms, it is thought that the purpose of tomb
decoration (and of the 3D models)the given era was the provisioning of the dece¥séad
this sense, van Walsem pointed out, that no one monolithic concept can be applied to the
decoration of each elite tomb (van Walsem 20051@8). Thus, the decoration might have
even had slightly diérent purposes from tomb to tomb (Hudakova 2012: 4). According to
Robins the tomb reliefs and paintings had two main functions: First, to commemorate the socio

economic importance and status of the tomb owner (representations of deceased, his titles and

%“l'n accordance to this statement, J. M8lek pointed c
temples), in fact, limited on depictions of offerings, their preparation and on the representatioreoy festates.

This rather narrow focus then developed into -themat:i
66).
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estates under his supervision). Secondly, they had ritual and funerary meaning whose aim was
to provide the deceased with supplies for the afterlife (Robins 1990: 48). Thus some of these
scenes could be understood only when we identify their funerary atiphs, while others can

be considered depictions of the contemporary environment and daily life providing socio
economic embedding for the deceased (Robins 1990: 48; Swinton 2012: 10).

Both these purposes hold true for granary depictions. Surpluseainfsymbolized
wealth (Bourrriau 1988: 105; Kroenke 2010: 201; Stoof 198428)7/and the places where this
surplus was stored thus transmitted the idea of social embedding for the owner. In addition,
cereals were important items in offering rituals a@mastthe symbolic supply of grain ensured
the performance of these rites (Kroenke 2010=-204). This can be especially true regarding
the granaries on coffin decoration, which Willems (1996) interpreted as a visualization of a part
of the offering ritual.Last but not least, granary depictions might have had even deeper
symbolic meaning as an encapsulation of the agricultural cycle that was seen as a parallel to
death and rebirth in the afterlife (Adams 2007: 16, 18, 19; Kroenke 20120R)2 The
indispensable elements that must be depicted in order to understand a picture as a granary were
thus not only chosen so they were understandable to elites but also with special regard to display
to perpetuate or create the elevated social status of the decedsexssare his or her well
being in the afterlife.

To conclude, depictions were probably related to the provision and display of wealth of
the deceased. The latter was always a member of the elite. What then should we expect to be
depicted on these imagasd how? Scholars often ask whether these depictions represent a part
of the reality lived by the deceased or rather his idealized expectations of the afterlife or simply
symbols of ideals, beliefs and decorum (Swinton 2012: 10). Van Walsem pointedtdat tha
Egyptian art we always encounter two classes of images: First, visual images depicting material
reality; second, mental images depicting ideological reality (van Walsem 2083).7Hor the
purpose of this worki,e.to complement technical detailstrpreserved in the archaeological
evidence, it is not so important to answer whether the images represent lived experience, ideal,
aspirations or symbol, but rather how any of this could relate to reality. From the previous
paragraphs it is clear that shieality should be considered as elite bourided. we are not
dealing with a silo of any ordinary peasant but rather of a very well situated person or even with
the kingds/ godbés propriety. Therefore,, if we
we are complementing just specific types of it. But how did these types relate to known
depictions? To what extent did the artist base the picture on observed reality and to what extent

on previous works of art or a specific style of a workshop?
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This leads us to the problem of realism and accuracy of pictures. It is without doubt the
relatively realistic character of Egyptian art that attracts us so much today. Indeed, it even led
scholars to analyse iconography in order to answer questions such abkehelitet estates
functioned, the economical base of elites or the performance ofet@fgs.g. Swinton 2012).
However, we still neither understand the real significance of this realistic character nor its
relation to developments of artistic convensiam to society (Baines 2007: 207). Baines pointed
out that accuracy is a matter of both style and the concern for conveying information. It does
not go beyond the single feature and generally less information is given about the objects
considered less ingotant. For example, during the Old Kingdom there was less concern
displayed for the accuracy of inanimate objects, which can be explained by the fact that they
were not so important. Furthermore, tomb scenes could often be of poor quality, which suggests
that the information conveyed and style were more important than accuracy of depiction
(Baines 2007: 21:220).

Regarding style, Baines noted that artists were probably mainly trained in producing
particular schemata. They were taught the techniquesrelsetatiori how the representation
should look and that the representational conventions necessary for any depiction develops
more within a system than through observations of models in nature. In addition, it is easier to
adapt works of art that are esomplex than reality as it is easier to copy than to work from
nature (Baines 2007: 2421.6). However, development may proceed towards the more realistic
or accurate. There might have been a tension between visual criteria (approach to reality) and
systens requirements of intelligibility (Baines 2007: 213). This subject certainly far surpasses
the focus of this work and | do not wish to discuss it in any detail, however, it is important to at
least consider that a depicted structure (either 3D or 2Dtmigh ot be i nfl uenced
skills, ideas or memory, but also by the style of a particular workshop. This is especially valid
for the depictions on Middle Kingdom coffins and for wooden models. The Old Kingdom
evidence presents depictions thatrat@er unique. Harpur observed similarities in decoration
of some tombs belonging to members of one family. She, however, stated that it is rather
influencer an exchange of i deas rather than fAcopyi
sections of sagesi in particular motifs, postures of depicted figures (Harpur 198221

Thus, if we are to use depictions of granaries, one should be aware that they depict
artisans6é ideas/ memori es, clientsé demand (
sanehow related to, or based on some -héalexperience) as well as the influence of a
particular style in which an artisan was trained or influenced. The latter did not have to be

necessarily based on a real experience. Regarding the accuracy anddhdaespecific
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technical details, we should consider when accuracy was applied and why. Unfortunately, this
cannot be dealt with extensively in this work, thus we will instead consider to what extant a
particular depiction seems accurate, in which desaitswhy.

To conclude, we have already mentioned that the image of a granary was its symbol and
as such it had to include elements that were essential in any granary in the eyes of the Egyptians.
In addition the way an artist conveyed these important eltsmaight be influenced by style.

An example of this can be seen in the changing position of the window for the extraction of
grain. It was certainly one of the central features of silos and as such it must have been depicted.
But, the way it was depictadight have been purely a matter of style. During the entire treated
period we can see that it is depicted in four main positions: at the base, in the lower third, in the
centre or in the upper third of silo chamber. We could consider two explanationis feither

it reflects the changes in the construction of granaries or it reflects stylistic variations, which
have nothing to do with reality.

We must also consider the principles of how objects were depMteti authors would
agree that among thegprinciples was an attempt to capture character show the most
Il mportant features of the object (Scha&afer 19
why certain features are considered important in specific cultural environments has not been
fully resolved (Baines 2007: 207llhe most important work on this subject is without doubt
t hat of Sch?2fer (in English 1986). Schafer,
was transformed into two dimensions by simplifying the object in daexpress its most
Il mportant characteristics (Scha@afer 1986: 43)
most characteristic surface of an object (often also the largest one) and fill it with indispensable
details (Sch?af er hdwevérsomore 3h&n one sBriace eduld beedepicted,

t hough this happened wi td86: @y €othislVansLepp fl99€¢ q u e n C
93-114) added a detailed explication of how the Egyptian artisans used the technique of
rabattementin which objed are turned 9O0A. Thi s, accordi
explain the spatial relations of objects.

But we cannot easily decode these images. Even though we try to understand artistic
conventions we can never be c9amplheddngofa sur e
particular picture is not always clear. This is also true in the case of granaries. An example can
be seen in the depictions of acalled pedestal. In earlier works, granaries were represented as
being located on a kind of pedes(af. e.g. Siebels 200L None of the over 200 recorded

archaeological attestations of silos were placed on a pedestal. On the other hand, practically all
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were near to or behind a wall. Should we not then interpret the depicted pedestal as an enclosure
wall?

Last but not least, it is important to note that iconographic evidence was not evenly
preserved and distributed in space and time. Thus the majority of tomb reliefs and paintings
date to the Old Kingdom and come from the Memphite necropolis (45 6ut©fd Kingdom
depictions). Only a handful of Old Kingdom representations from tombs come from provincial
cemeteries (12 out 57) (exact number depends on the precision of dating). Very few granaries
depicted in tombs are known from the First IntermediagoB and Middle Kingdom (7
examples), but again precision of dating is needed. Only two of them come from the necropolis
of the royal residence of that tinieThebes. This difference between the Old Kingdom and
postOld Kingdom periods might simply be a&sult of bad preservation of many First
Intermediate Period and Middle Kingdom tombs. Only a tiny fraction of tomb decoration
survived from the royal necropolis at Herakleopolis and around the Middle Kingdom pyramid
complexes. Provincial tombs were ofte«c@vated in rock of relatively bad quality, thus many
paintings may have been lost. The sharp decline in depictions of granaries in tombs then might
not necessarily relate to a change of taste, beliefs or funerary practices, but to this uneven
preservatio.

On the other hand the vast majority of depictions on coffins and sarcophagi are of
Middle Kingdom date with one additional example (iconography ID 249) that probably dates
to the Old Kingdom and four examples (iconography ID 173, 215, 217, 249) thabjpyralate
to the late First Intermediate Period. With the exception of several late First Intermediate Period
and Middle Kingdom Theban coffins and sarcophagi, they are mostly the product of provincial
workshops.The majority of the models are also of thest Old Kingdom date. The few
registered Old Kingdom examples come from the provinces. The First Intermediate Period and
Middle Kingdom examples are distributed practically all over Egypt with the exception of
Delta, which might have been caused by theblematic preservation of organic materials
there. But the distribution over various localities was not uniform in the course of time, since
the models soon disappeared from Middle Kingdom royal necropolis. Unlike in the case of
tomb decoration, it seemthat the temporal and spatial distribution of models and
representations on coffins were subject to changes of taste, beliefs or funerary practices.

In the following chapters the 2D evidence of built storage structures will be dealt
with separately fronthe 3D evidence. The reason for this treatment is mostly the intelligibility
of the matter and material. Furthermore, although both 2D and 3D representations of granaries

have already been studied, the state of processing of 3D evidence is much mtee. dietai
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fact, the typology, contexts (location within the tombs, owners), spatial distribution and
temporal distribution, diachronic and local trends and manufacture were analysed in detail (to
different extend given to various questions) by several studieused on the problematic
elements of funerary oadels (Eschenbrenn&®iemer 2013 Kroenke 2010; Tooley 1989).
Therefore, | did not treat the 3D evidence in the same detail as there are already lists and
catalogues of existing models, | recorded onlybtbst described models in my source database.
These then serve as an illustration of existing styles, but not as the basis for the analyses that
has already been done by others. The necessary discussion of how 2D iconographic evidence
relates to 3D evidermcis briefly dealt with in the chapter dedicated to the latter and in more
detail in the conclusion to this part of the work, which is also the place to discuss the overlap
between the iconographic evidence and the archaeological evidence dealGhightars 11.1-

I1.5.

There are two exceptions from the above mentioned rule of treating the 2D and 3D
evidence separately. One is the depiction of cereals, which for obvious reasons do not have
models. Instead, real cereal grains were sometimes put intoafynerodels. The other
exception includes the 2D and 3D depictions of movable containers. In the latter case the 2D
and 3D evidence is dealt with together because the aim of the chapter is not the detailed analysis
of types and their distribution, but anesview of what types of movable containers are

represented in relation to grain storage/transport.

I11.1 Cereals

Several variants of barley and emmer have been recovered from archaeological sites, but it is
difficult to identify them in twedimensional ar Swinton (2012: 69) states that the only cereals
identified in tomb scenes are barley and emmer. These look exactly alike and without an
accompanying inscription/label it is practically impossible to distinguish one from the other
(Swinton 2012: 6/0)®. They are depicted at various heights (to the waist or higher) and
painted yellow/brown (Swinton 2012: 4®). We can find their images also among the heaps
representing various (food) offerings, also including figs, dates or carob beans. Frequently, they

are depicted next to structures where they were supposed to be stored. Nevertheless, even in

%1n theChapter Il.1we have seen that several types of barley and emmer were cultivated during the studied era.
However, tle visual differences between them might be difficult to capture in the ancient Egyptiani2&eart

the fact that there was hardly any difference between depiction of barley and. émaalelition,it was probably
notnecessary to make adgtailed difee nt i ati on. The depiction of bar Oey a
symbol and stand for all existent subspecies.
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this kind of scene it is practically impossible to distinguish one produce from the other based
purely on drawings. They basically appear as coloured heaps (pédicky, red/brownish) as

| oose pieces of Afruito. Thus any attempt
do not have at our disposal an original painting (preserving colours).

During the Middle Kingdom models of fauna and flora can bexdom tombs, this
includes model grain ears. One such model was found, for example, in a pit in the mortuary
temple of Senwosret | at Lisht (iconography ID 207). It was, like other models of this kind,
made of faience. It was rather smialit measured 0.6m in diameter. No particular species
was identified on the basis of this model. What is more frequent than models of grain, are the
remains of cereals put into some model granaries. Kroenke (2010: 206) listed about 10 of such
models, but she added thhetcontent of eight of them has never been analysed. In the two
remaining cases barley and wheat were identified. Furthermore, analyses of organic remains
were performed on selected inscribed vessels with offerings found at Quitteval The
most frequetly attested cereal was barley, but quite frequently there were mixtures of both
barley and wheat. In addition to cereal grains, other parts of the plants were also discovered. In
addition, a number of samples, especially those containing wheat weredctizaet 2008:

LXXXI ff.).

[11.2. 2D images of storage facilities
The most general characteristics of the iconographic evidence of granaries, mainly the temporal
and spatial distribution, have already been presented in the introductory part of thes.chapt
Here, | would like to deal with the specific contexts in which these images appear into more
detail. More precisely, | would like to focus on the status of the tomb owners, when they appear
in the tomb images and in what context, as well as to thalbdescription (listing of types).

The source database containsré6ord$® of granaries that were depicted in tombs,
which could date to the Old KingddfAbout 11 records belong to th& Bynasty?®. Four of
these were documented at Giza at cemeteriesound Khuf ubés pyrami d:
Ankhmerutnesut and Senedjentitii), G 4000 (Kaiemankh) and G 7000 (Khufukhaf it}. (
iconography ID 2 (Ankhmerutnesut), 3, 4, 38). Seven depictions come from Saqqgara, from

% The number is not necessatthe final one

% The exact dating is not always cleabout 5 depictions, all but one from provinaeight beactually of First
Intermediate Period date

% The exact number depends on the precise dating
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tombs D 2 (Kemrehu), 15 (Sopedhote®(2Zi) and 23 (Kaiemnofret), tomb LS 31 (Ptahhotep)

and from the Tomb of Niankhkhum and Khnumhotep (2 depictions) (iconography ID 5, 7, 10,
12, 14, 46, 97). Due to the low number of tombs, no specific trends regarding the owners could
be stated. Three olfi¢m were viziers: Ptahhotep, Ti and Senedjemib Khufukhaf Il bears

the title kingds son. Remaining owners had
One tomb owner, Kaemrehu, was in charge of reversion offerings in the houseHryvi®pw

m Hwt anx)ywhich may have something to do with the significance of grain storage. The granary
depicted in his tomb to a certain degree resembles the one in the tomb of Senbkdjemib
Kaiemnofret was aAb alnr, though whether grain storage coblel an important part of his
responsibilities is not clear. Ankhmerutnesut was overseer of the storeroom of palace attendants
(jmy-rAs.t xntjw-S n praArnd Kaiemankh, was active in the treasw$ ( prHD, sHD gD,

SHD jrgw)-jxt nt pr HD)

The 6"-8" Dynasty evidence of granaries detpd in tombs is reflected in 46cords.

The majority of granaries come from Saqgara, includingdbality Tabbet elGuesh, with 33
representations total. Two images come from the Lower Egyptian provinddsnoles ad

Tell-Basta and terrepresentations were found in Upper Egyptian provinces imgudi
Deshasha, Meir, HawawisHagarsaThebes, Naga edeir and Hamra DowriNo images from

Giza could be firmly dated to thé"@" Dynasty. However, it is necessary to engiba that

some tomb owners had more than one granary depicted in their houses of eternity. More
precisely in the cases of Khentika, Mehu, Mereruka and Nikauisesi, there were 2 depictions of
granaries in their mast abas, Thiwmeahsehattealy e mni 0
images come from just 3Bwvners.

Regarding the owners, we can recognize 3 large groups based on occ@atignA
consists of viziers (owners of &¢presentations: iconography ID 1, 6, 17, 21, 22, 23, 36, 37,
41, 44, 45 46). Group Bincludes the middle and lower ranking officials and one woman, all
buried around the pyramid of Pepy Il (owners of 11 representations: iconography ID 13, 26,
27, 28, 29, 30, 31, 32, 33, 34, 35). Four of these persondHgérwv.t(iconography ID 2627,

28, 34), combined with the titjeny-rAgs-pr in three instances (see e.g. iconography ID 20, 21
and 35). Two wer@ny-rAxntiw-S(see iconography ID 31, 32). Two simply had ranking titles
recorded (iconography ID 13 and 29). One waghanrA pr-aAiconography ID 35), one of
them was &S a n nswiconography ID 30) and one was a woman (iconography IDG&)up
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C consists of provincial potentates (owners of 9 images: iconography ID 8, 9, 15, 16, 20, 24,
25, 42, 218%.

The ranking titles of the ovems of granary representations and their dates are not the
only main differences between groups A and B. All of the group B depictions originate from a
very specific context in burial chamb¥s Some of the group A representations were also
located in bul chambers. For instance, all those who had more than one depiction in tomb,
had the second representation in the burial chamber. This group includes Inumin and
Ankhmabhor (iconography ID 36, 37), who also had a depiction in their burial chambers, but not
in the same location as group B and vizier Mereri whose tomb dates to the reign of Pepy Il and
found together with group B owners. Group C is mostly distinguished as these tombs were
located in the provinces. With the exception of the granary from Deshakbhombs date to
the reign of Pepy Il and later. Five of the depictions were located in chapels and four in burial
chambers in a similar manner to those of group B.

Only 5% owners do not belong to this group: Nikauisesi (iconography ID 11 and 40),
Remni (iconography ID 39), Isheti (iconography ID 19), Ankhti (iconography ID 221) and Sabi
(iconography ID 222). The last three, though not found in the vicinity of Pepy Il pyramid, could
be classified with the second group. Nikauisesi and Remni bottohdxs located at the Teti
pyramid cemetery that date to approximately the same time period. None of them were viziers,
though Nikauisesi held the highest ranking tiftegpatandHAtyaand was an overseer of works.
Remni, on the other hand, held the loweanking title ofsmrwatj but his title string shows he
was active in the economic sector. He wagmnarAst (cf. iconography ID 39).

Lastly, only 3 female owners of granary depictions in tombs are known from the whole
Old Kingdom. All these women ave priestesses of Hathor. One of them, Shemait, was buried
at Saqqgara at the pyramid of Pepy Il (iconography ID 33). The second one, Hewetiaa, was
buried in Meir in the tomb of Pepyankiery-ib (iconography ID 25). The third one, St
Pepy, was burieth Mendes (iconography ID 42). All burials date to the reign of Pepy Il or
later. All representations were found in the burial chambers of these tombs.

In contrast with the Old Kingdom, there are only 4 examples of granaries from tombs
that date to th&irst Intermediate Period with a high degree of certainty. All of the tombs are
located in Upper Egypt, south of Thebes: Gebelein (iconography ID 57), Moalla (iconography

% One of them was also classified as vizier, though buried in Repyankkheriib, iconography ID 24.

100This is also the case for the vizier Mereriribd at Pepy Il cemetery, who is as the vizier classified to the group

, iconography 1D 45).

101 Titles of 5 other individuals bure d at Pepy |1 6s pyramid #8).e not certa
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ID 47, 50) and Qubbet-@lawa (iconography ID 96). All belongs to local potentateshree
cases, more specifically, to governors. All were located in chapels.

The situation for the Middle Kingdom is not much better, with only 5 tombs and 1 stelae
with granary depictions recorded thus far. Two of them were found at the Theban necropolis
One was certainly built at the time when the royal residence was still located there. It belonged
to jmy-rAmSaAntef who served Mentuhotep Il (iconography ID 48), the other was built by the
vizier Antefoger and given to his mother, Senet (iconography4pD The burial dates to the
early 12" Dynasty during the reign of Senwosret |. Antefoger had his tomb built at Lisht, at the
pyramid of Amenemhat I. The remaining three tombs with granaries are all situated at Beni
Hasan (iconography ID: 51, 52, 53).I Aklonged to local governors: Kheti (ID 51), probably
dating to the early 12Dynasty; Amenemhat (ID 53), dating to the reign of Senwosret |; and
Khnumhotep II. (ID 52) dating to the reigns of Senwosret Benwosret Ill. Kheti and
Amenemhat both helche title Hry tp aA while Khnumhotep Il did not. The latter is now
considered to have been the governor of the town Mehatu (Willems 2007: 44, 63 ref.

150). All the depictions were again located in chapels.

Several tens (53) of granaries are kndvam Old Kingdom, First Intermediate Period
and Middle Kingdom coffins and sarcophagi. So far three of them date to the late First
Intermediate Period and the rest to the Middle Kingdom. Because the aim of this work is not to

analyse the depictions on do§ specifically, | decided to study only the coffins accessible via

online museum catalogues and those published by Lac&wsin al ogue G®mer al e

some other publication with two exceptions. The problem with the latter is that Lacau did not
publish any photos of the depicted granaries, which means that | had to work only with
description. | searched for coffins with granaries in the sequence tables of Harco Willems
(1988), but in several instances | could not confirm whether the coffin actuadyalgranary
depiction. The two granaries, which were neither published nor present in the CG are the coffin
with unknown owner uncovered recently at Qubbdialva in the tomb of Sarenput Il by the
University of Ja®&%andthe coffimtSgbekagiep fconbgbaphy D 224)
currently in the British Museum (EA 29570).

The big problem associated with coffins is that we do not always have the exact
provenance well recorded and relatively frequently we miss the title of the buried persons and

sametimes even his/her name. The coffins with granaries were uncovered practically all over

102| would like to eyress my gratitude to the ditec of the QubbeteHawa mi ssi on Al ej andr o
for permitting me to include the unpublishedteria.
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Egypt, but they are not evenly distributed in space and time, thus the recorded coffins found at
Beni Hasan might be earlier than most of the recorded examples &wreHBersha. With the
exceptions of the sarcophagi of the royal family of Mentuhotep Il from Dddahti, the
granaries on coffins are a provincial phenomenon related to provincialiegtasernors and

their immediate subordinates. Furthermore, ttegeetwo important differences between the

two groups: material stone versus woodand location. The granaries were depicted at the
inner side of the feet in wooden coffins, but on sarcophagi they are located on the exterior and
on both the long and sticsides (see iconography ID: 225, 22the sarcophagus of Ashayet).

Logically, not many coffins of local governors have survived to this day as they were
the first to be robbed. However, we do have some of their coffins with granefriesg(
iconography ID 62 and 223). Regarding the other owners, the best exXdiwaéefind in the
group of governoros subordinates is buried i
Ber sha. Her e we meet jmwiAfprh(seeegicenography ® €6);st ewar
physiciansswnw(seee.g.iconography ID 177, 178) and overseer of the ammyrAmSgsee
e.g.iconography ID 59). In other instances documented at D&erdha we have a greatb
priest (iconography ID 227) and the scribe of the royal docwsreerd scribe of coffirsS a n
nswtandsS hi{iconography ID 61). In addition, granaries were sometimes depicted also on the
coffins of female family members of governors and their officials. However, some of the coffins
were originally made for a male o&r and then reinscribed and used for a woman (see
iconography ID). Altogether nine Middle Kingdom representations of granaries were found on
sarcophagi or coffins with female burials (geg.iconography ID 49, 56, 60, 78, 79, 80, 141,
225, 226). Thus, laelite members, irrespective of whether they titles were related to grain
storage, could have granaries depicted on their coffins.

All 2D images were part of one of the following themes: First, they represented the
cl osi ng s cene oyclorélatetl to eereal guitivatioBetond, they Were a first
scene of grain being withdrawn, usually (but not exclusively) for baking and brewing activities.
Depictions of the agricultural cycle consist of a large sequence of scenes including pinases fro
ploughing to storage. Some of these phases might be depicted on their own, but most of them
appear in a series of activities. This is also valid for grain stéragdways appears associated
with agricultural activities, but not all depiction of agidiwral cycles included grain storage
(Harpur 1987: 15458). When part of the grain harvest cycle, granaries could be depicted either

103 \We may expect that it was very similar in ptbvinces, however, at Meir oreBi Hasan, we often miss the
titles of the owners.
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in the process of being filled or with grain being measured and/or registered in front of the
granary. Sometimes the gnastorage scenes appear depicted together withlksd scenes of
rendering of accountsThese consist of responsible persons, usually labelleEg@sw
Hw.wt/njw.wt rendering accounts to present to scribes (Harpur 19871 2@9Swinton 2012:

76). Swinbn divided the grain storage process into four subsequent phases: 1) taking grain from
heaps/stacks; 2) transport to the granary; 3) granary receiving grain (being filled); 4) extraction
of grain (for baking brewing activities) (Swinton 2012: 74). If wasider taking grain from

heaps the first stage of grain storage, then we find the first attestations already durlihg the 4
Dynasty in the tomb of Meresankh llI, although this tomb did not contain any granary
representations (Simpson 1974: 22). In my warllecided to focus only on depictions of
storage structures, thus | did not record tombs where only the first and second phase of grain
storage were depicted. Furthermore, | decided to consider whether the granary is rather the
closing scene of harvestingthe first scene of the baking and brewing proagfsal§o Swinton

2012: 7476). Exceptionally, so far attested in only two cases, granaries can appear associated
with the remuneration or distribution of rations (iconography ID 12, 17).

Besidesthes r epresentations of granaries rel at
we have others where storage facilities appear depicted together with offerings or other ritual
scenes. This latter context | call simplyual. Even though they may exist seadr fAr i t ual
contexts whose exact meaning probably changed with time, | will not attempt to distinguish
one from the other. Of importance here is the fact that these depictions of granaries were not
related to anyeal-life activity outside of burial. Thergnaries depicted in ritual context are of
slightly later date than those related to harvesting. The first scene that could be classified as
ritual context appears at the very end of tReDynasty in the burial chamber of Kaiemankh

(iconography ID 4).
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Fig. 35 a)grain harvesting cycle, granaries in the process of being filled; the tomb of Sopedhotep, Saqggara D 15,
5 Dynasty (Harpur 1986: 60, 63, fig. 3, &) measuring of grain followed by the baking/brewing scenes; the
tomb of (Khentika, Saqgara,'6Dynasty (James 1953: pl. @) grain harvest cycle, grain being measured; the
tomb of Kaiemnofret, Sagqgara D23! Bynasty; (Simpson 1992: 18, pl. F).

Representations of granaries were depicted either in chapels or, sinceytead/ef
the 3" Dynasty, also in burial chambers. However, all storage structures represented in the latter
location always belonged to ritual context. pdist Old Kingdom images of granaries in tombs,
scarce as they are, seem to come exclusively frarcditic parts of tombriginally, no
specific place was assigned to granary scenes and the granaries depicted in chapels are never
attributed in any specific location. On the other hand, the granaries depicted in burial chambers
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started to be depictechats southern wall (at the feet of the buried individual) in the 14te 6
Dynasty onwards. From here they were transferred to the frieze on the foot side of the wooden
coffins (Willems 1988: 213). According to Willems the granaries on coffins represanted
visualization of a part of the offering rituéBpeiserituad . Besides the grana
specific objects, two coffin texts, CT 248 and $4also often appeared near or on the foot

side of the coffins. Both of them dealt with the presentaticzecéals and some other vegetal
products. When labels accompanied the depicted granaries they refer to the same products that
were mentioned in the coffin texts (Willems 1988: 203). In addition, some of these labels state
that the stored grain was supposed@ome from the fields of offeringld.t Htp and/or fields

of laru (SH.t JAny (seee.g.iconography ID 62). The depictions on coffins were subject to
regional and diachronic trends and disappeared from the repertoire sometimes after the middle
of the 12" Dynasty (Willems 1988: 213 and 2284).

Representations related to each of these specific contexts are not evenly distributed in
time. Thus, only four 8 Dynasty storage structures (2 from Saqggara and 2 from Giza) are
depicted as being filled (iconcaphy ID 2, 3, 10, 14). In all other instances, the grain is
measured and/or registered and/or the granary is followed by baking and brewing scenes. Only
one scene could be related to ritual context (iconography ID 4). This situation changes during
the 6" Dynasty. No & Dynasty representation of granaries from the Memphite necropolis
display granaries in the process of being filled. Furthermore, the majority of the depictions are
from ritual context. All the granaries from the Memphite zone dating teeiga of Pepy Il or
later come from burial chambers. The situation slightly differs in the provinces, where some
6th Dynasty granaries are still depicted in the process of being filled (see iconography ID 9,
15), though the exact context is sometimes dtesar. Nevertheless, most of them appear to be
rel atedl tfoedidsacdéryes, even at the time when t
Memphite zone. Only four'6Dynasty provincial depictions, both from Meir, come from the
burial chamber (icoography ID 24, 25, 42, 218).

All post-Old Kingdom representations of granaries in tombs are depicted in the process
of being filled and relate to harvesting, measuring and recording the grain. The same is also
true for those infrequent depictions on coeéfidisplaying activities. In the latter situation the
scenes appear to be related to the wish stated on some coffins where silos are inscribed with
phrases likedj=k Hfn bd.t HD(seee.g.iconography ID 62).

All these representations of storage suites were classified into various types and
subtypes. Indeed, structural and iconographic differences have already been noticed by scholars

dealing with images of granaries. Mentioning at least some of the most importantwonke
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Harpur (2006: 434) netl the following iconographic differences in depictions of silos: domed
structures depicted vertically divided (or not divided) from each other, presence and absence of
diamond shaped knobs closing the top; presence/absence of access via a staircase, and
presence/absence of a platform. Nevertheless, she was not the first one to notice similar
variations. A. Badawy dealt with granariegm his work concerning ancient Egyptian
architectural desig(l948: 118121; 1954; 1966: 336). Already in 1940s h&tatedthat during
the Old Kingdom granaries were painted in two forms. Either as a row of circulalesisils)(
or in the form of an orthogonal structuta {our a quatre montantswhich reminds him of the
determinative for sanctuary O20 (Badawy 1948:-128). However, in fact, both these
categories are quite broad and in both cases a further subdivision might be useful. Most recently
Flores (2015: % and 7578) classifies both tomb reliefs and paintings as well as determinatives
of silos into 3 types. Detminatives definitely precede tomb depictions, the first type of which
is represented by the sign O=In{v.J according to Flores. For the second type Flores classified
determinatives of circular silos both with and without lids closing the top. Thardsthird
type represents, according to Flores, sign O26 whose shape rather resembles a vessel (2015:5
6) . FIl oresds typology of granaries from tomb
as it not only focuses on the architecture of thesetsitres, but also on the relationship between
a particular type and its textual designation. In addition, he was also concerned with a variety
of products quoted or depicted as being stored in each particular type (Flores 282paBa
his type 1 include the rows of circular silos (Flores 2015: 75). The second type represents
structures with a vault and two side walls (Flores 2015: 76). The same structures represented
within a more complex structure with a portico represents his type 3 (Flores 2015: 77).

| have decided to create my own typology taking into consideration these previous
observations, but also considering the need to facilitate comparison with archaeological
evidence. In fact, | had already considered the information provided by the aotfieaol
evidence when | was creating and/or modifying these specific classes of iconographic evidence.
The other criteria used in the classification were the contexts of the scenes as well as the medium
used. The principal component, on which the typolegyased are the shapes of the silos. The
other attributes are briefly described for every category.

The results are the three following typgge 1conical;type 2orthogonal with a simple
vault; type 3orthogonal. Although, | conducted my research preawlently from Floresc{. e.qg.
BardoRovg§ 2014), we come to the same concl us
types. However, unlike Flores | further subdivide types 1 and 2 into subtypes, considering the

presence/absence of a kddte lid and other evolutionary trends. ffiermore, | do not single
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out the more complex structures that display vaulted silos with side walls into a separate type 3
like Flores. My type 3, in contrast to his, designates images that do not display any vault.

The depicted granaries were composkskeveral parts. Their exact number depends on
the given historical period, geographical area, and sometimes on a particular owner. The most
important components were without doubt the diltise space where the agricultural products
were stored. Otherhtures regularly found included thecaled pedestal (enclosure wall),
doors giving entrance to the storage complex, staircase(s), and columned porticoes
(courtyards)®

All types, especially the second, were subject to alterations and transfornmatibes
course of time. My principal aim was to create one system of classification common for all
types of media (tombs, coffins, sarcophagi, stelae). However, here | would like to mention, that
this was a very difficult task. At the very beginning, | deeth the Old Kingdom and First
Intermediate Period Middle Kingdom material separately. The reason for this treatment was
the differences between the Old Kingdom and post Old Kingdom images. However, because
we can observe continuous evolution of carteiaditions between the two eras it is rather
probable that the Middle Kingdom depictions, different they might seem, were rather a stylistic
development of specific Old Kingdom type(s) and not a completely new type. Nevertheless, |
would like to stresshiat the classification of specific Middle Kingdom representation as a
particular type is just a hypothesis and not always clear. These problems later extend to the
Middle Kingdom 3D representations. While the most typical Old Kingdom models could be
easilyidentified with their 2D counterpart, the First Intermediate Peiriddiddle Kingdom
models, mainly those made of wood, were slightly more problematic to ascribe to one particular

type of 2D image. However, we can easily see parallels in the archaebéileance.

[11.2.1 Type 1 (circular silos)

The first type includes, just as in the archaeological evidence, the structures that we could
consider circular silos. So far, altogether 16 examples of type 1 silos are recorded in the source
database (iconogphy ID 2, 3, 4, 5, 7, 10, 11, 12, 14, 16, 17, 20, 38, 46). The silos of these
structures are depicted in the shape of a cone. Contrary to the archaeological evidence, in the
iconography these cones always appear in a row. They might feature-bkiengitaped lid or

not. The presence or absence of this closing is considered as the main distinctive point, therefore

1041t is my persoal choice to pay attention exactly to this elements, because these features reflect the best the
geographic and diachronic trends.
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the silos with lid are consideredigpe 1A(iconography ID 3, 4, 5, 10, 14, 38, 46, 96) and the
structures without the lid as titygpe 1B(iconography ID 7, 11, 12, 16, 17, 20, 228). With the
exception of the granary from the tomb of Setka at Qubbidaela (iconography ID 96) and
possibly also that of lhy at Thebes (iconography ID 20), all type 1 depictions date to the Old
Kingdom. The tomb ofetka was in use for a long time span that encompassed four generations
of Setkabds family. However, Setkads son des:
king in his autobiography, therefore suggesting that the tomb dates to the First Intermediat
Period (Edel 2007 vol. 11l: 1743 7 4 4) . |l hyds tomb is not preci
the late Old Kingdom or from the early First Intermediate Period (Saleh 1977: 14ff). In addition,
with the exception of Setka, all remaining type 1A granatas to the 8 Dynasty®. Type
1B granaries date to both th€ &nd &' Dynasties. All type 1 facilities but one (iconography ID
4) were depicted in chapels within the context of dhifié/scenes.

The first attestation of these silos always displ@ylithand in total only two clearly's
Dynasty images do not feature the top closing. In addition, the type 1 granaries might or might
not feature an enclosure wall, but they always feature the window for extraction. All the
buildings are painted eithetaack or greyiskblue, which means that they were made of mud
bricks.As the majority of the silos were studied from drawings or poor quality photos, we often
cannot say a lot about the exact form or colour. Furthermore, often colour was not applied or
washot preserved. Also, it is not certain to what extent the proportions in relation to the depicted
human figures could be accurate. Sometimes they are depicted as slightly taller than the present
workersi thus they would represent structures with a hegitiveen 1.8@2 m. However, in
other instances they are represented as being smaller than the present people. The window is of

a rectangular shape and sometimes features the wooden beams of its frame.

B

105 And maybe also Kaiemankh who dates to the end'éfl&eginning of & Dynasty (iconography ID 4).
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Fig. 36a) conical silos with lid§Nianchchi m und Chnumhot ep: Moussa and Al ten

b], Abb. 24);b) conical silos without lid (Nikauisesi room I, W wall: Kanawati 208@:8, pls. 1214).

The windows for extraction, as can be seen in figure 38, can be either turned to fac
each other or be in a row (face to face to the viewer or turned). Few images depict other details
besides an enclosure wall, lid and extraction windows. The images from mastabas D2, 15 and
23 (iconography ID 7, 5, 14) are interesting in this sense. \Me@an see a kind of horizontal
implement connecting silos at their upper thirds and in some cases something that looks like

another little window in the upper part (iconography ID 5).
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Fig. 37 a)the granary from the tomb of Kaeehu; Saggara, mastaba D2, reign of Djedkara (Vandier 1978: 186,
fig. 85);b) granary from the tomb of Sopedhotep; Saqqara, mastaba D15; late Ny UBgdaara (Harpur 1986:
63, fig. 6);c) granary of Kaiemnofret; Saqqgara, mastaba D23, Menkadukarly Unas (Simpson 1992: pl. F).

[11.2.2 Type 2 (orthogonal, vaulted)

Type 2 structures are the most numerous (60 records) and the most variable of all classes. They
resemble the type 1 silos in their basic shape. Their central feature is the conical floem of
facility. However, despite this conical shape, threpresent orthogonal vaulted structures
instead of a circular one. They are divided into two importantyusi type 2A and type 2B.

While, type 2A structures display several attributes that nthkes easily distinguishable from

type 1 silos (peaked side walls, optical separation of vault), type 2B structures are often difficult
to recognise as they have basically the same conical shape as type 1 facilities. A few specific
depictions led me to caider them as a different type of structure. These include the image
from the Middle Kingdom tomb of Khety at Beni Hasan (iconography ID 51), which seems to
represent the same type of structure as wooden niodel®rthogonal chambers. If we doubt,
wheter the ancient Egyptians could depict orthogonal vaulted structures in the exact same way
as circular or conical silos, we can look to the magazines depicted in the tomb of Rekhmira (
Fig. 38). Those probably represented structures that we know feoRatinesseum and served

to store many manufactured or raw commoditeeg.€loth, drinketc).
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Fig. 38a) the vaulted magazines depicted in the tomb of Rekhmira (Photo M. Frouz, Archive of the Czech Institute

of Egyptology);b) magazines andlss depicted in the burial chamber of Kaiemankh (Junker 1939: Taf. Il).

The essential question is how to recognise when the row of cones designates vaulted
structures and when they represent the circular silos. In the Fig. 38, it is relatively easy to
recognize that we are not dealing with silos but with vaulted magazines as they feature entrance
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doors and that the commaodities stored are not cereals. However, regardless of their shape grain
storage facilities never feature entrance doors, but rathélowmfor extraction. Therefore, it

is very difficult to decide when an ancient Egyptian meant to display circular silos and when
they meant to represent vaulted structures. | suggest that the thickness and the context in which
the facilities had been depaed might be of some help. Thus, the thinner structures displayed in
the context of dailfife activities and with stress on storing grain would represent circular silos,
while thicker structures that come from a ritual context and store a wider ranbmerita

depict vaulted magazines. However, this rule does not necessarily apply in all cases. Thus,
facilities whose shape is indicative of vaulted magazines can sometimes displayed be in the
context of grain harvesting g.iconography ID 55). In facthese become the rule for all First
Intermediate Period Middle Kingdom type 2 facilities displayed in the tomb chapels, which

are not very frequent. All in all, sometimes we simply cannot be sure about what was depicted
T circular silos, vaulted chambeos vaulted cellars. Furthermore, it is possible that Egyptians

did not always have a specific structure in mind when they depicted silos. In other words, the
exact shape may not have been important.

The tombs where more than one granary was depicted rhgghaf particular help.
Unfortunately all of them are from the Old Kingdom, but they can tell us more about the
relations between particular types and their contexts. Thus in the tomb of Mereruka, we see
practically no difference between the type of grardapicted in the chapel and the one from
the burial chamber, as both were type 2. But, it is necessary to point out that the context, in
which those granaries were depicted whe same. In both cases it was a ritual context of
funerary offerings (Kanawa2010: pl. 107; Kanawati 2011: pl. 94). In contract, in the tomb of
Nikauisesi there are two different types of granaries depicted, both of which are located in the
chapel with each one placed in a different context. The first variety of granary, twaes 1,
related to baking/brewing scenes (Kanawati 2000: pl. 48), while type 2A were related to
offerings/funerary equipmetiKk anawati 2000: pl . 66). I n Mehud¢
in the chapel and another in the burial chamber. The type 1 siloayasidpbn a relief from the
chapel are related to ration distribution ac
1998:148). The structures depicted in the burial chamber originate from a ritual context of
funerary offerings and have a differéntor m fr om t hat of the type
1998: pl. 98:3). The tombs of Kagemni and Khentika are interesting cases. Kagemni has
altogether three depictions of granaries in his tomb. Two of them are located in the chapel (room
V) and the last onanithe burial chamber. The displayed storage facilities are of two types: The

granary depicted on the eastern wall of the room V is of type 1 (Harpur 2006: pl. 190while
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the opposite western wall type 2 silos, which are very similar to the type we geesouthern

wall of the burial chamber, seem to be depi¢tedh and Gunn 1926: PI. 5; Harpur 2006: pl.

21). While all of these are part of the broader topic of funerary offerings and funerary

equipment, none of them are directly connected with dgui@l motives. The last tomb, that

of Khentika, is a kind of exception because both silos are type 2A, while the granary in the
chapel is depicted within the context of baking/brewing (James 1953: pl. IX) and the other one
in the burial chamber comes fraaritual context (James 1953: pl. XXXIV).

The tomb of Kaiemankh is an exceptionally interesting case. This official from®the 6
Dynasty also has several storage facilities depicted in his tomb, more precisely on the western
wall of his burial chamber (Kewati 2001: pl. 14). In some sense they are a kind of catalogue
of types of storage facilities. The painting
of storage facilities. In the upper register are depicted three orthogonal storerooms. In the
middle register are represented four magazines similar to type 2A granaries. Lastly, in the
lowest register is a row of ten type 1 storage structures (Kanawati 2001: pl. 14). Some of the
magazines are accompanied with a text mentioning their content, Teigectangular
storerooms should be used to sthej (red linen),sSr(royal linen); Sma nf{good Upper
Egyptian cloth)aAfine cloth),ab¥fat; other oils, furniture, objects and tools, objects related to
shipping (Kanawati 2001: 481). The middleegister is not accompanied by any inscription.
The conical silos in the lowest register should store fruits and vegetables, naatdlyarob
bean3, dAb.w(figs), nbsfruit (Kanawati 2001: 41).

Type 2 structures appear at the beginning of thByhagy. At that time they featured
rows of silos depicted as cones, which were slightly broader than the type 1 circular silos
divided from each other by sidewalls. These structures are classif\ggea®Aa The dividing
walls were cut and pointed on the tdfne cut was made in such a way that the point is closer
to the silo. In some cases, there was a horizontal line slightly below the top, which optically
divided the vault from the rest of the silo. The window for extraction was practically the same
shapeas the type 1 extraction windowsi.e. rectangular with a wooden frame and one
horizontal beam roughly in the middle. There exist two depictions of silos featuring at least one
division wall and a knotlike lid on the top. | decided to classify them tgse 2Abstructures
rather than the type 1 facilities. Type 2A storage facilities might or might not feature an
enclosure wall. The windows for extraction are usually, but not always, slightly higher up than
those of type 1. The silos were also paintediblacblue/greyish blue and the wooden parts
were painted red.

The type 2A structures were in use during the whéleDgnasty and ceased to be
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depicted sometime around the dawn of the First Intermediate Period. There are altogether 32
recorded type 2A faliies in the source database. Five of them date to the reign of Teti
(iconography ID 21, 22, 40, 41, 44), three other date to somewhere between Teti and Pepy |
(iconography ID 36, 37, 39) and one to the reign of Pepy | (iconography ID 23). Sixteen type
2A structures date to the Pepy Il and five might date even later (iconography ID 42, 218).
Twenty-six facilities of this type were depicted in burial chambers and six in chapels. Only two
type 2A structures appear in the context of dkieyscenes (iconogphy ID 8, 39), while the
remainder originates from ritual context. At the Memphite necropolis during the reign of Pepy
Il and in Tell Basta this type started to be depicted in more a schematic and stylistic way. The
silos were sometimes very tall and slen(seee.g iconography ID 29, 30). In addition, some
images were painted brownigkellow rather than the traditional black/blue (iconography ID
221). All these later depictions come from burial chambers.

During the post Old Kingdom era, the silos fertldeveloped into what | classify as
type 2B The biggest difference between the previous type and type 2B is the disappearance of
the sidewalls. Furthermore, shortly after the end of the Old Kingdom, the silos again reduced
t heir @hei ghgeé&irstntermediate PeriodamdIMiddlenkengdom examples look
like the type 1 silos, but they are in general either broader than the type 1 silos or they have
windows for extraction higher up. Furthermore, the general shape is melikehillhe type
2B gructures also have two variants: The varigpe 2Barepresents silos that have individual
chambers visually separated from each other, wityitee 2Bb represents silos that are
continuous. When this happens, they may feature a terrace and filling &#aapthAgain, they
were usually painted black or blue/greyisine. At least some of these structures might
represent vaulted cellars or vaulted chambers btievetaircases{. below Fig. 41§. Others

might represent type 1 silos.
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Fig. 39a) Type 2Aa vaulted silos from the tomb of Mereruka at Saqqér&ydasty, reign of Teti (Kanawati

2010: pl. 107)p) type 2B vaulted silos from the tomb of Sen at Saqgdt@@g nast y , reign of Pep
1929: 40)¢c) type 2Bb vaulted silos from the tomb of Antefoger and Senet at Thebes; beginning 8fDiyadsty

(Davies 1920: pl. XV)d) Type 2Ba silos from the coffin of Sepi; DeirBérsha, midl2" Dynasty (photo M.
BardoRov§, L o iemype2BlEsibslfrond thedcoffi of;Sobekhotep; Beni Hasan, late 11th Dynasty
(courtesy of The British Museum; EA 415%%; f) the type 2Bb granary from the tomb of Khety at Beni Hasan;

reign of Amenemhat 1? (Vandier 1978: 238, fig. 103). Mind the peaked walls reminsliojwooden models

depicted in both early MK examples from Beni Hasan.

Altogether thirtythree type 2B structures are recorded in the source database. -Twenty
one of them belong to type 2Ba (iconography ID 33, 48, 49, 55, 56, 57, 59, 66, 68, 69, 76, 88,
173, 174, 175, 180, 216, 217, 224, 225, 226). Seventeen of them were depicted on coffins and
sarcophagi (iconography ID 49, 56, 59, 66, 68, 69, 76, 88, 173, 174, 175, 180, 216, 217, 224,
225, 226), three in the cultic spaces of rock tombs (iconographip 48, 55, 57) and one in
the burial chamber of late Old Kingdom tombs (iconography ID 33). This means that the vast
majority again originate from ritual context. Twelve facilities can be classified as type 2Bb
(iconography ID 13, 47, 51, 54, 55, 57, 262, 75, 173, 177, 217). Five of them come from
the cultic spaces of tombs and were displayed in the context oflifi@ibcenes (iconography
ID 47, 51, 54, 55, 57), another five were depicted on coffins (iconography ID 67, 75, 173, 177,
217), one depiotin on a stela (iconography ID 212), and one in the burial chamber

(iconography ID 13). Four representations display at the same two types of structures (2Ba and

8http://www.britishmusem.org/research/collection_online/collection_object_details.aspx?objectld=163637&p
artld=1&searchText=41572&page=1
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2BDb) (iconography ID 55, 57, 173, 217).

To conclude, contrary to type 1 and, as we shall s¢&0 type 3 facilities the majority
of the sixty examples of various type 2 structures had ritual purpose. Only five originate from
the context of daibfife activities. Within this ritual context they are displayed as magazines
storing a variety of alimes besides grain.
[11.2.3 Type 3 (orthogonal)
The third and last type also consists of orthogonal structures, but this time there is no indication
of a vault. This type is attested since the very end of the Old Kingdom/early First Intermediate
Period anchever occurred very frequently. So far it is attested in only five tombs and two
coffins. Two of them are located in Hagarsa and date to the very end of the Old Kingdom or
early First Intermediate Period (iconography ID 9, 15). Another tomb is locakédadi and
dates to the First Intermediate Peribcearly Middle Kingdom (iconography ID 50). The
remaining two tombs are from theRynasty and situated at Beni Hasan (iconography ID 52,
53). The coffins are from Naga-&kir (iconography ID 215) anldleir (iconography ID 176).

The type 3 structures all represent granary complexes. They are conspicuous due to their
depiction of various components, which are difficult to interpret due to unclear spatial
relationships: an (sometime quitedéfined) edice with windows, a staircase leading to the
apertures on the top, columns and doorways. In one case there is a visual separation of
individual chambers (iconography ID 53). However, the latter case is more specific as it is a
mixed type. Besides sever@lambers without vaults it also shows one vaulted example. The
granaries of Kaemrehu and Bau might represent a similar case (iconography ID 5, 30). The
former dates to the end of th& Bynasty and shows structures within an enclosure wall divided
by a caurtyard with heaps of grain. On one side of the courtyard there are circular silos of type
1A and on the other side rectangular magazines resembling type 3. The latter dates to the end
of the 8" Dynasty and combines type 2Aa magazines witlvawited charbers.

107 The types 1 and 2 definitely prevail in both types of méd@amb walls and coffins.
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Fig. 40a) Orthogonal granary from the tomb of Wahi at Hagarsa; late Old Kingdbirst Intermediate Period
(Kanawati 1995: pl. 6)v) granary from the tomb of Amenemhat at Beni Hasan; reign of Senwosret | (Newberry
1893: pl. XIlll); ¢) granary from the tomb of Khnumhotep Il at Beni Hasan; reign of Senwoér&ehwosret IlI
(Newberry 1893: pl. XXIX).

Two depictions are not easy to ascribe to

s tall anembllesderypan®Aréacilities, but t he
was recorded in the buri al chamber of Sbaku
second picture is of Theban ori ¢Dgnastyy was mf

overseer Ant ef21)@i clome gfriarpshty dme i s thus from
one fréodmfceaislcyenes.
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