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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 system has not yet been satisfactorily defined.  

Ancient Egypt had, like the majority of preindustrial societies, a pre-eminently agrarian 

economy. Amongst the agricultural products acquired from the Egyptian land, cereals stood out 

due to their economic significance. Grain and cereal-based 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 priority. The storage of food 

staples is 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 for the understanding of socio-economic and 

power relations in a given society, no comprehensive macro-study on grain storage in ancient 

Egypt has been undertaken. Thus, the main goal of this work is to obtain a new multi-faceted 

picture of grain storage in ancient Egypt. More precisely, the study focuses on an extensive 

historical span between the Third and the Thirteenth Dynasties (2600-1650 BC). Such a broad 

target should enable us to better observe long-term trends in the economy and, consequently, to 

evaluate more properly the changing practice of grain storage, which constituted a key element 

in the context of socio-economic and political transformations. 

The new conception on grain storage is achieved in several steps. First, a typology of 

storage structures/institutions was created, mainly on the basis of accessible archaeological, 

iconographic, and written evidence. This typology of storage installations has been 

complemented with an overview of cereal species and products stored in them. Second, 

distribution patterns of storage facilities previously defined were examined in order to 

understand the socio-economic and political developments that took part in that millennium of 

changes. More specifically, the acquired distribution patterns are compared with prerequisites 

and assumptions of the Patrimonial Household Model. 

 

Keywords: Old Kingdom, Middle Kingdom, First Intermediate Period, cereals, storage, 

magazines, silos, granaries, economy, administration, socio-economic structure, iconography, 

archaeology, Patrimonial Household Model. 
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Abstrakt   

V posledn²ch letech znaļnŊ narostl z§jem badatelŢ o ot§zky staroegyptsk®ho hospod§Śstv² 

v rannŊjġ²ch historickĨch dob§ch ï zde m²nŊno ve Star® a StŚedn² Ś²ġi. Navzdory vŊnovan®mu 

¼sil², odr§ģej²c²mu se v narŢstaj²c²m poļtu odbornĨch studi², vġak dosud nebylo moģn® 

spolehlivŊ zodpovŊdŊt, jak® podstaty staroegyptskĨ hospod§ŚskĨ syst®m byl.   

 Je nepochybn®, ģe hospod§Śstv² Star®ho Egypta bylo, stejnŊ jako naprost§ vŊtġina 

preindustri§ln²ch spoleļnost², zaloģeno na zemŊdŊlsk® vĨrobŊ.  K nejdŢleģitŊjġ²m zemŊdŊlskĨm 

produktŢm pak bezpochyby patŚilo obil². To totiģ, spolu s obilnĨmi produkty, slouģilo jako m²ra 

hodnoty a jako z§klad pŚ²dŊlŢ a platŢ. Tento z§sadn² ekonomickĨ vĨznam obil² nutnŊ uļinil z 

jeho spr§vy a skladov§n² hospod§Śskou prioritu jak®hokoli subjektu (dom§cnosti, instituce). 

Skladov§n² potravin je vġak dŢleģit® samo o sobŊ, aŠ uģ je skladovanou komoditou obil² ļi jinĨ 

zemŊdŊlskĨ produkt. Skladov§n² je totiģ jedn²m ze z§kladn²ch ļl§nkŢ distribuce potravin, kter§ 

je dŢleģitĨm n§strojem k vĨkonu moci a k dosaģen² c²lŢ jednotlivĨch subjektŢ v jak®mkoli 

soci§ln²m a hospod§Śsk®m syst®mu.     

Navzdory tomu, jak dŢleģit§ byla role skladov§n² obil² v r§mci spoleļensko-

hospod§ŚskĨch a mocenskĨm vztahŢ v dan® spoleļnosti, dosud neexistuje ģ§dn§ komplexn² 

studie, kter§ by pojedn§vala o skladov§n² obil² ve star®m EgyptŊ. Hlavn²m c²lem pŚedkl§dan® 

pr§ce je proto pr§vŊ vytvoŚen² nov®ho a mnohostrann®ho obrazu skladov§n² obil² ve Star®m 

EgyptŊ, a to v obdob² mezi 3. a 13. dynasti² (2600-1650 pŚ. n. l). Tento novĨ obraz byl vytvoŚen 

n§slednŊ: Nejprve byla na z§kladŊ studia dostupnĨch archeologickĨch, ikonografickĨch a 

psanĨch pramenŢ vytvoŚena typologie skladovac²ch struktur a instituc². Ta byla jeġtŊ doplnŊna 

o informace o obilovin§ch a obilnĨch produktech v nich skladovanĨch. Pot® byla sledov§na 

distribuce skladovac²ch zaŚ²zen² definovanĨch v prvn²m kroku na vybranĨch s²dliġt²ch. 

Konkr®tn² distribuļn² vzorce pak byly analyzov§ny s ohledem na to, abychom l®pe porozumŊli 

spoleļensko-hospod§Śsk®mu a politick®mu vĨvoji v dan® dobŊ.  

 

Kl²ļov§ slova: Star§ Ś²ġe, StŚedn² Ś²ġe, Prvn² pŚechodn§ doba, obil², skladov§n², sklady, sila, 

sĨpky, hospod§Śstv², administrativa, socio-ekonomick§ struktura, ikonografie, archeologie. 
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I Introduction, state of research, sources and method 

 

I.1 Introduction 

In recent years, research in the field of the ancient Egyptian economy in the earlier historical 

periods has blossomed. Many economic topics have been addressed, such as questions of the 

macroeconomic structure, and interconnections between social and economic structures (e.g. 

Baines and Yoffee 1998; Bleiberg 1996, 2007; Cooney 2007; Eyre 2009, 2011; Helck 1975; 

Janssen 1975, 1982; Kemp 2006, 2013; Lehner 2000; Moreno Garc²a 1999, 2006, 2008, 2014; 

Papazian 2013; Richards 2005; Warburton 1997, 2010; Warden 2014). Rations have been 

studied through the measurements of bread moulds; research has been carried out on cereals 

and their transformation into final products (e.g. Heinrich and Cappers 2014; Wade 2014; 

Warden 2014), and studies have been released focusing on expeditions to obtain raw materials 

and luxury goods (e.g. Aubet 2013; Caubet and Yon 2006; Diego Espinel 2011, 2013; Flammini 

2001; Harell 2012; Klemm, Klemm, Murr 2002). Besides the previously-mentioned areas, some 

scholars also carried out studies focusing on structures used for the storage of foodstuffs (e.g. 

Kemp 1986, 171ï179; Flor¯s 2015). 

Despite all the efforts of last decades, the question of the nature of economic system has 

not been satisfactorily resolved. Indeed, the term óeconomyô is itself problematic. For ancient 

Egypt, it is impossible to distinguish clearly between economic and administrative activities. 

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 large-scale redistribution of goods via the central government 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, 2010). Since 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 units ï households (e.g. 

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

Ancient Egypt was, like the majority of preindustrial societies, a pre-eminently agrarian 

economy. Amongst the agricultural products acquired from the Egyptian land cereals stood out 

due to their economic significance. Grain and cereal-based products, such as bread and beer, 
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were employed as a medium of exchange and as a basis for wages. This above stated importance 

of cereals must have made their management and storage a matter of priority. 

Storage is a key component 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 analytical marker 

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 different adaptive 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 to meet his goals 

and are adapted to environmental as well as socio-economic and/or political circumstances 

(Rothman 2016: 28). Concrete storage structures thus had their place not only in the technoï

economic system, but were also related to particular socio-jurisdictional organization of the 

agricultural exploitation (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 domains etc1. In addition, different techniques of storage employed by 

populations/communities are to some extent linked to the climate (Garc²a 1997: 88)2.  

Despite the above indicated significance of the grain storage for the understanding of 

socio-economic and power relations in a given society, no comprehensive macro-study on grain 

storage in ancient Egypt has been undertaken. The main aim of this work is to obtain a new 

multi-faceted picture of the grain storage during the era between the 3rd and 13th Dynasty (2600-

1650 BC). This picture will be subsequently analysed in order to better understand the socio-

economic and political developments which took part in this time span.  

The first part of this work (Chapters II-IV) is descriptive and focuses on the attestations 

of cereals and on description of attested storage facilities as they appear in the archaeological 

(Chapter II), iconographic (Chapter III) and written (Chapter IV) 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 socio-economic functions of long term reserves ï they  might have 

been aimed to consummation, or to agriculture (seeds) eventually to commerce (Garc²a 1997: 88; Sigaut 1978: 4).  
2  The relation is not as straightforward as it might seem ï we 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 (1978: 38-39) on the 

case of storage in Nigeria the long term storage was 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 storage structures/institutions and cereal species as well as other agricultural 

produce stored in them.  

The second part of this work (Chapter V), focuses on the role of the previously defined 

storage facilities within the organizational scheme of cereal production, storage and 

distribution. The Chapter V deals with two 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 in specific sites are studied and compared with 

prerequisites and assumptions of the Patrimonial Household Model.  

 

I.2 State of research 

Although no comprehensive macro-study on granaries has been undertaken, current research 

provides sound starting-points on individual topics that form the support for this work. First of 

all, there are ever growing corpora of archaeological, iconographic and textual evidence that 

inform us about the existence of a particular piece of evidence and its basic characteristics. The 

relevant publications are quoted in the Source-Database in corresponding records regarding 

specific evidence.  

As an object for deeper analyses, granaries and silos came to the attention of scholars in 

the second half of the 1980s. The most important work was B. Kempôs article Large Middle 

Kingdom Granary Buildings (and the Archaeology of Administration) (Kemp 1986: 120ï136). 

Kemp was the first to identify particular unearthed structures as large granaries with the help 

of the iconographic evidence. He also drew attention to the fact that the ancient Egyptian 

administration was studied almost exclusively through textual sources, while archaeological 

evidence tended to be omitted. However, this was not the only important outcome of his work. 

Kemp went further when he assumed that storage structures should reflect what the 

administration deemed important and how it was structured (Kemp 1986: 120). Once he 

identified granaries in the archaeological evidence, he estimated their volumes and put it in 

relation to the number of people who could be sustained by each of these structures. 

Furthermore, he also considered the context of these structures, which allowed him to make 

more detailed statements about their administration and about the structure of provisioning in 

particular sites. This opened completely new ways how to study and perceive ancient-Egyptian 

granaries.  

Since then granaries have become the subject of a number of studies. However, besides 

the rather narrow focus of these works, there has also been a certain imbalance regarding their 
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time scope and use if sources. Most of them deal with the post Old Kingdom period. A 

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

storage facilities uncovered at Amarna (e.g. Adams 2005; Adams 2007: 1ï23; Do. Arnold 2005: 

1ï75; Shaw 1992: 147ï166; Tietze 1985:  48ï84, 1986: 55ï78; Waki 2002: 103ï112). A 

number of studies are dedicated to particular architectural features (e.g. Adams 2007; Do. 

Arnold 2005: 1ï75; F. Arnold 2005: 77-104; Badawy 1948, 1954, 1966; Siebels 2001; Watt 

2013). Interestingly, some of the studies concerning the architecture of Old Kingdom granaries 

are mostly based on their ñdepictions3ò instead of the relevant archaeological evidence (e.g. 

Badawy 1948, 1954; Siebels 2001: 85ï99). Besides focus on particular architectural features, 

studies on grain storage can deal with a particular archaeological site, like Adamskiôs and 

Koğodziejczykôs Grain storing and bread making during formative period and in the Old 

Kingdom times: case of Tell el-Farkha (2014). A study which on the contrary deals with all 

types of evidence is the recent work of Adeline Bats (2017: 157-177). 

Depictions of granaries formed an integral part of studies aiming seeking to reconstruct 

the management of estates and exploitation of resources (e.g. Swinton 2012) or to reconstruct 

everyday life activities and technologies in use (e.g. Montet 1925; Vandier 1978). Nevertheless, 

most often granaries were simply treated as an integral part of the tomb decoration or aspects 

of funerary culture (e.g. Harpur 1987; Hud§kov§ 2013b: 159ï188; Kanawati 2010; Siebels 

2001: 85ï99; Stevenson Smith 1946; Tooley 1989; Willems 1988). 

To a lesser or greater extent, several studies touch on the topic of granaries from the 

perspective of their administrative uses (both central and provincial). Hrach Papazian recently 

published an article dedicated to the central administration of the Old Kingdom granaries and 

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

treasuries, granaries and work centres (2013: 41ï83). Institutional granaries appear in other 

works dedicated to the structure of administration or to particular town, region or excavated 

granary, but the complex work is still missing. As we have seen, most of the works concerning 

Middle Kingdom granaries focus on technical aspects. 

The only substantial works concerning Old and Middle Kingdom granaries are 

Kimberley Wattôs MA thesis, currently only accessible via a poster presented 2013 at the 

Current Research in Egyptology conference in Cambridge (see Watt 2013); and the recently 

published doctoral thesis of Jeremie Flores, Les c®r®ales: analyse dôune gestion au 

protodynastique et sous lôAncien Empire (Flores 2015). Watts apparently focused her work on 

                                                 
3 Including models.  
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the architecture of Middle Kingdom granaries, but little more can be stated from her poster. 

Flores, on the other hand, analysed all written and some iconographic evidence related to silos 

and granaries between the Early Dynastic Period and the Old Kingdom and focused his work 

on the questions related to the administration of granaries in those periods. However, he did not 

analyse the archaeological evidence. The core of his work rests on the analysis of administrative 

documents, inscriptions from the funerary sphere (offering lists, biographical inscriptions etc.) 

titles of officials, seals and seal imprints and depictions (and labels)  ï all providing a very 

particular kind of information.     

Any assumptions concerning the role of grain storage and grain management must be based 

on an understanding of a broader framework within which it operated. The environment in 

which the agriculture took place constitutes this broader framework. This environment was both 

ï natural (geography and climate) and man-made (technology, socio-economic regimes of 

particular historical era and a specific segment of administration)4.   

Probably the most important work on the natural environment in which ancient Egyptians 

lived is K. Butzerôs (1976) work, Early Hydraulic Civilization in Egypt: A Study in Cultural 

Ecology. Butzer analysed geomorphology and hydrology of the Nile flood plain as well as 

climatic trends and offered a new approach to irrigation5. His conclusions were discussed in 

many following works, either concerning the influence of the natural environment on 

agriculture, administration (division into provinces) or communication etc. (cf. e.g. Eyre 1994a, 

1994b; Moreno-Garc²a 1999; Quirke 2009: 51-56; Willems 2013) or the possible effects of 

climate change on the origin and collapses of the ancient Egyptian state (see e.g. B§rta 2011; 

Burn 2014; Carneiro 1970: 733ï788; M¿ller-Wollerman 1986). A newly published important 

volume, The Nile: natural and cultural landscape in Egypt, deals with the natural environment 

and is edited by H. Willems and J.-M. Dahms. Works such as that of Cappersô Modelling cereal 

selection in Neolithic Egypt: an evaluation of economic criteria (2013) focus on planted crops 

as well as botanical analyses from particular sites (see e.g. Malleson 2016). The basic point of 

reference and probably the biggest compendium when dealing with ancient Egyptian materials 

and technologies is a volume edited by Nicholson and Shaw (2000). Lucasôs Ancient Egyptian 

Materials and Industries (1962) represents another important manual, this time of an earlier 

date. 

                                                 
4 Central, provincial, local or private As we will see later some socio-economic models even speaks against using 

the classifying terms central x local; state x private  (e.g. Lehner 2000: 280ï281). 
5 Base to argue against Wittfogelôs idea of the key role of irrigation in the creation of centralized bureaucratic 

administration (Wittfogel 1957).  
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Even though scholars have not yet reached a full consensus regarding the specific systems 

in operation, a rich corpus of literature has been published about both subjects (economy and 

administration). In recent years research on the ancient Egyptian economy in the earlier 

historical periods has blossomed. Even though the economy was never completely neglected, 

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 social and economic structures (e.g. 

Baines and Yoffee 1998; Bleiberg 1996, 2007; Cooney 2007; Eyre 2009, 2011; Helck 1975; 

Janssen 1975, 1982; Kemp 2006, 2013; Lehner 2000; Moreno Garc²a 1999, 2006, 2008, 2014; 

Papazian 2013; Richards 2005; Warburton 1997, 2010; Warden 2014). Rations have been 

studied through the measurements of bread moulds; research has been carried out on cereals 

and their transformation into final products (see e.g. Heinrich and Cappers 2014; Wade 2014; 

Warden 2014), and studies have been released focusing on expeditions to obtain raw materials 

and luxury goods (see e.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 system and administration are closely 

interconnected and often one cannot be treated without the others, as is shown in the long-term 

interest of J.C. Moreno Garc²a. He has published a great number of studies in the past twenty 

years concerning topics such as administrative structure, organisation of agriculture, provincial 

elites and temples or limits bureaucratic apparatus and corruption (e.g. Moreno Garc²a 1997; 

2001; 2005, 2013a; 2013b). To some extent similar themes, e.g. land tenure, village economy, 

inefficiency of bureaucracy and corruption are also dealt with by Christopher Eyre (see e.g. 

1994; 1999; 2009; 2011) and by B. Menu (see e.g. Menu 1994).   

One of the best examples of this interconnection between economic life and the 

administration is an important though intriguing question: how pervasively state controlled was 

economic life? Did the government attempt to control most of the aspects of the economic life 

or did it choose just some of them (Grajetzki 2000: 141ï142)?  For a relatively long time, 

Egyptologists considered the ancient Egyptian economy as based on a large-scale redistribution 

of goods via the central government and its associated institutions (see e.g. Bleiberg 1996; 

Helck 1975; Janssen 1975, 1982). Nowadays, scholars are inclined to believe that the central 

government strictly controlled only international trade, national building projects, important 

resources and the people6 most closely interconnected with governmentôs interests. A relatively 

                                                 
6 Rich officials, specialised craftsmen or conscripted labourers. 
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broad socio-economic spectrum of inhabitants thus stayed out of the administrationsô interests, 

be it because the government did not want to control them or because, for ideological or 

logistical reasons, it could not control them (Richards 1992: 295ï297). In this latter model some 

scholars prefer to see the role of the central government as similar to a motor stimulating the 

economy (Warburton 1997, 2010). However, just like the redistributive model, the latter also 

does not seem completely satisfactory and needs more explanation. Therefore, some 

Egyptologists have sought yet another explanation of form of ancient Egyptian socio-economic 

life. 

According to this latter group of scholars a better model for the socio-economic structure 

as well as administration represents either patrimonialism or patronage, and eventually both. 

Both the patrimonialism and patronage model view economic and entire social systems as 

composed of relatively small interacting units. In patrimonialism those units were represented 

by households (see Lehnerôs Fractal house of pharaoh, 2000). In the patronage model the units 

were groups of clients assembled around their patron (cf. Eyre 2011; Moreno Garc²a 2012, 

2013; Warden 2014). Nevertheless, both models can coexist or merge into the other. In fact, 

according to some scholars clients should be considered members of oneôs household (Moreno 

Garc²a 20127).  

In this field of research the questions of socio-economic structure are again closely 

interconnected with the problems of functioning, actual efficiency, limits or corruption within 

the administration, although the latter does not have to be explicitly mentioned. This is the case 

in Frankeôs F¿rsorge und Patronat (2006). Franke focused on the role patron-client relations 

might have on the functioning of society during the phase of disintegration (First Intermediate 

Period), when very little is known about any administrative branch. The possible existence of 

patronage and its implication for the socio-economic structure of ancient Egypt as well as for 

the functioning of its administration were then addressed by a number of scholars such as by J. 

Assmann in The Mind of Egypt (2002), by Campagno in works on families, households and 

patronage (e.g. 2006; 2014) by J. C. Moreno Garc²a and Ch. Eyre, both of whom probably 

dedicated more space than anyone else to patronage. Gnirsôs dealt with specific questions of 

patronage and its relationship to corruption in her interpretation of the Tale of the Eloquent 

Peasant: The Landscape of Corruption (2000) as did Ch. Eyre (2011). Considerations 

concerning patronage also occur in Kempôs Anatomy of Civilisation (last edition 2006) as well 

as his works on Amarna (e.g. Kemp 2012). 

                                                 
7https://escholarship.org/uc/item/2bn8c9gz  
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Numerous monographs and studies deal with questions regarding the structure of 

administration or particular administrative branches, bureaus or aspects that are a relevant and 

valuable point of departure for this work. D. Jonesôs Index of Ancient Egyptian Titles, Epithets 

and Phrases of the Old Kingdom representing the largest corpus of Old Kingdom administrative 

titles are also valuable tools. Wardôs Index of Egyptian Administrative and Religious titles of 

the Middle Kingdom (1982), later corrected and completed by Fisherôs supplement Egyptian 

Titles of The Middle Kingdom: A Supplement to Wardôs Index (1997), serves as a counterpart 

to Jones but does not reach the same quality. G. Martinôs Egyptian Administrative and Private-

Name Seals (1971), S. Quirkeôs Titles and Bureaux (2004), and D. Frankeôs Probleme der 

Arbeit mit altªgyptischen Titeln des Mittleren Reiches (1984) are also basic tools for work on 

Middle Kingdom titles.  

Junkerôs publication of Giza8; J. Pirenneôs Histoire des institution net du droit priv® de 

lôAncienne £gypte (Vol. 1 1932, Vol. 2 1934; Vol. 3 1935) and W. Helckôs Untersuchungen zu 

den Beamtentiteln des ªgyptischen Alten Reiches (1954) represent large corpora of titles in use 

during the Old Kingdom that were used to reconstruct many aspects of the administration of 

that era. The information at the disposal of these authors as well as their methods of analyses 

have caused some of their conclusions to be out of date. However, this does not mean that they 

are not valuable sources of information. Baerôs work Rank and Title (1960) is slightly more 

recent. Baer focused on reconstruction of title sequences in order to assess the value/status of 

the most important Old Kingdom titles. Twenty years later was published Kanawatiôs work on 

governmental reforms (1980). And shortly after appeared Strudwickôs monograph The 

Administration of Egypt in the Old Kingdom (1985). This latter book is without any doubt still 

one of the basic publications to be used when dealing with Old Kingdom administration. 

Several important works are dedicated to the structure of the Middle Kingdom 

administration or some of its aspects. First, Helckôs Zur Verwaltung des Mittleren und Neuen 

Reichs which was published already in 1958. This book might be out of date in many ways, but 

it still deserves consideration. Oleg Berlev produced studies dedicated to the economy and 

administration that are still in use. However, their big disadvantage is that they are written in 

Russian, cf. ʆʙʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚ ɽʛʠʧʪʝ ʵʧʦʭʠ ʉʨʝʜʥʝʛʦ ʮʘʨʩʪʚʘ (1978). Probably 

the best work about the highest Middle Kingdom court officials is Grajetzkiôs Die hºchsten 

Beamten der ªgyptischen Zentralverwaltung (2000), which was later reworked and published 

in English as Court Officials of the Egyptian Middle Kingdom (2012).  

                                                 
8 Junker, Giza, Volumes I-XII.  
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Only few years ago, S. Desplancques published a work concerning the institution of the 

treasury during the Old and Middle Kingdom (Desplancques 2006). Papazianôs work, Domain 

of pharaoh, relates to both administration and economy (2012), as does Moreno Garc²aôs Hwt 

et le milieu rural ®gyptien du IIIe mill®naire (1999). Works dedicated to viziers and messengers 

were published by Michel Valloggia (Vallogia 1974, 1976). Particular aspects of Middle 

Kingdom administration are a long-term research interest of Stephen Quirke who, for example, 

analysed late Middle Kingdom administrative papyri (Quirke 1990). Another of his works 

focuses on titles and the definition of titles or how they are dedicated to a particular office such 

as xnrt wr (see e.g. Quirke 1986, 1988, 1996, 2004).  

One of the best works concerning the provincial elites of the Middle Kingdom, and also 

partially the Old Kingdom, are without doubt written by Harco Willems, see e.g. Les textes des 

sarcophages et la democratie: ®l®ments dôune histoire culturelle du Moyen Empire £gyptien 

(Willems 2008) and Dayr al Barsha/1: 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 rule in the early Middle kingdom (Willems 2007). His works focus on provincial 

leaders, elites, and their specific culture. Nathalie Favry published the study Le nomarque sous 

le regne de Sesostris Ier: lôhomme et sa fonction civile (2004). Nomarchs are also the subject 

of the studies of se Valerie Selve (Selve 1993, 2000a, 2000b, 2001a, 2001b), Edward Browarski 

(2010) or Louise Gestermann (1987).   

All the above works are to some extent relevant for the present study on grain storage and 

grain management. I do agree with Eyre (1987: 5ï47) that any study should be well based in 

sources rather than a general study. It is, however, also necessary to interpreted the results of 

any analysis with regard to corresponding socio-economic, political and historical context. 

Similar interpretations than bring about new information regarding existing socio-economic 

models. They might help to assess some models as more probable and to completely rule out 

others. Now the most important question is how to proceed in the analysis of the data.  

 

I.3 Method 

I.3.1 Definition of the subject 

The subject of this work is grain storage and the related management. Grain storage is an 

intermediary stage between cereal production and processing and the distribution and 

consumption of the grain (Forbes and Foxhall 1995: 70).  
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Storage is sometimes defined as the placing of a product while taking into account its 

characteristics; the storage mode is thus adapted so that the product is conserved in the state as 

close to the initial condition as possible (Huiroel 2017: 2018)9. The main prerequisite of storage 

is that it should be adapted to the specific type of commodity. However, others recognise two 

aspects of storage: First, the simple placement of the grain and second, placement with the aim 

to conserve the grain. The latter again considers conservation as action with the principal object 

to maintain the product in a state as close to its original conditions as possible (Sigaut 1981). 

The storage for conservation is that one that exceeds the time point when the grain starts to 

deteriorate. For example, in Europe the moment when grain starts to decay is somewhere around 

4-6 months after harvest; any storage longer than this period of time required the creation of 

specific environment in order to conserve the grain (Sigaut 1981: 165-166). The question is for 

how long did the grain persist in good condition in Ancient Egypt (2600-1650 BC) and in which 

part of Egypt10. Since which storage period was it necessary to employ a specific conservation 

method? 

While the first step ï placement of the grain ï does not necessarily require specific 

conditions; the latter ï conservation ï mostly implies the use of particular techniques. Within 

these techniques two branches can be distinguished: First, the techniques for preservation 

(trying to fight against specific cause(s) of product decay, i.e. insects) and second, the 

techniques of conservation in stricto sensu. The latter concerns not only a control of a specific 

cause of decay but implies a global control of physical-chemical environment of stored goods 

ï here cereals (Sigaut 1981: 158). In addition, two techniques leading to the stabilisation of 

grain previously to the storage ï drying and parboiling ï may be added to the list of conservation 

methods (Sigaut 1981: 158).  

Placement/conservation are also related to other key terms ï short-term, mid-term and 

long-term storage. These are employed in practically any publication concerning grain storage 

facilities, but they are rarely their length of use is rarely consistent. I have decided that for the 

purpose of this study, storage could be considered the placement of grain during the period 

before decay starts. For the mid-term storage could be considered the storage exceeding the 

period when the decay starts but before the next harvest. Long-term storage would then be that 

which exceeds a year period. In literature the division is then often drawn between facilities for 

                                                 
9 There are some storage techniques which seeks on the other hand for the transformation of the product and the 

two ï 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).  
10I.e. there could be, in this sense the difference between generally more humid Delta and the Nile valley.  
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mid and long-term storage (necessity of use of conservation technique) and between facilities 

for the short-term storage/placement (no such technology needed) (cf. Huirorel 2017: 222). As 

we have seen, it is unclear where to draw the line between the placement of grain and the storage 

requiring some conservation method in Egypt. Importantly, if the grain was naturally preserved 

until the next harvest, then the term mid-term storage as defined above would be useless.   

This work focuses on grain storage via the study of its storage places. The subject of 

this work is grain storage in its broader sense comprising of the temporary placement of grain 

as well as its conservation with the main focus on the storage of living grain (not toasted or 

parboiled etc.).  

 

I.3.2 Tools 

ñA more precise definition for the context of an archaeological attribute is the totality of the 

relevant environment, where ñrelevantò refers to a significant relationship to the object ï that 

is, a relationship necessary for discerning the objectôs meaningò 

(Hodder and Hutson 2003: 188) 

The main tool of this work is the Source-Database produced in Filemaker. Its aim was 

to ideally record all available archaeological, iconographic and textual evidence of storage 

facilities in the time from the beginning of the Old to the end of the Middle Kingdom. Therefore, 

returning to the above quote defining object context, I claim that the context (relevant 

environment to discern the meaning) of ancient Egyptian storage facilities also includes the 

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 gradually become clear that archaeology is very 

important in understanding ancient Egypt; we need to employ it in order to rectify biases ï 

mainly a focus on elites ï resulting from the excessive use of textual and visual evidence. In 

contrast archaeology allows us to reach sectors of society that are not easily accessible in written 

and iconographic sources 11 (see e.g. Wendrich 2010: 6). This is also true of the studies 

concerning ancient Egyptian grain-storage practices. Even though, the archaeological evidence 

of storage facilities represents the richest relevant source, so far it has been the least exploited 

with prominence given to written and visual sources including 2D and 3D images and texts (see 

e.g. Adams 2007: 1-23; Do. Arnold 2005: 1-75; Flores 2015; Siebels 2012).  Second, 

                                                 
11 The statement is valid in the case of settlement archaeology, however, in the case of cemeteries or religious 

structures Egyptologists have long preferred to centre on ñrichò burials and decorated tombs or religious structures, 

which are also necessarily elite/royal products.  
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archaeology, is not by itself a more objective approach to understand ancient Egyptian society 

because the unearthed objects were also made to convey specific messages, just as with texts 

and iconography (Wendrich 2010: 8). Furthermore, many ancient Egyptian storage structures 

were excavated in the 19th or the first half of 20th century and are often badly documented. In 

addition, silos and magazines garnered random attention with excavators and therefore they are 

often poorly published or not published at all. Texts and images thus represent welcome 

complements to the important 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 details on how silos and granaries were used (e.g. mode of filling, 

size, quantities of grain which were stored or extracted etc.), which are sometimes not easily 

visible in the archaeological record due to bad preservation or documentation. Furthermore, the 

latter sources also shed light on grain storage in the ancient Egyptian ñmental worldò (cf. e.g. 

mentions of storage facilities in religious spells12, or depiction of granaries in tombs). However, 

there is one big problem related to textual and iconographic sources ï they are necessarily bound 

to elites. They were produced 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 function. The message texts and images convey 

does not necessarily convey how grain storage was perceived by ancient Egyptians in general, 

but rather what were the attitudes of elites to grain storage. This is not necessarily wrong, but it 

constitutes the limits of our knowledge and we have to be aware of them.  

To conclude, texts and images represent valuable complementing contexts to the 

elite/institutional grain storage facilities physically uncovered. Therefore the information on the 

elite/institutional grain storage in Ancient Egypt can be much more colourful, while, the non-

elite strata of ancient-Egyptian society is accessed mainly via the archaeological evidence 

(which is often insufficiently documented and published). When non-elite members of ancient-

Egyptian society do appear in the (storage related) written and iconographic sources, the latter 

do not so much convey the attitudes of the lower social strata to the grain-storage, but rather 

the viewpoint of elites of what were the roles of ñnon-elitesò in ñgrain-storageò. Therefore, our 

notion about grain-storage among non-elites will be necessarily more constrained.   

The ñrelevant environmentò is not only provided by specific archaeological contexts, 

texts and images, but it is also temporal. In my work I decided to study grain storage practices 

                                                 
12 Pyramid Texts spells PT 515, and 1071. 
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from the long-term perspective. The studied era is a thousand years long ï it starts at the 

beginning of the 3rd Dynasty and ends with the disintegration of the 13th Dynasty (ca. 2650ï

1650 BC). This might at first sight seem excessive, but the work is designed to include the 

historical era from the Old to Middle Kingdoms, which enables us to study and compare two 

subsequent phases during which the Egyptian state was considered strong and centralised as 

well as the era in between them ï the period of decentralisation separating the two phases. It is 

not necessary to stress that, necessarily, huge socio-economic, political and religious changes 

occurred during the studied era. Considering the utmost importance of grain (staple diet, means 

of value) in the economy as well as in creating and reproducing social networks as well as 

studying the technical aspects and the role/place of grain storage and grain management over 

this long period of time full of transformations enables us to better assess the meaning of grain 

storage and its relations with the socio-economic structures and politics.            

Below, I further specify the basic characteristics, potentials and limits of each employed 

source as well as the methods employed in their analyses (including specific questions asked 

by each of them). 

 

I.3.3 Sources 

I.3.3.1 Archaeological evidence 

The most important advantages and disadvantages related to the use of archaeological evidence 

have already been mentioned: its potential to reach all strata of ancient Egyptian society as well 

as its constraints based largely on insufficient documentation and publication. However, several 

other questions remain. First of all, it is necessary to determine the subjects of this work ï 

exactly which objects should be studied and analysed? Which storage facilities should be taken 

into consideration and which should be left out? How we are going to study these objects? 

Which attributes do we consider relevant and on what we will base their classification? 

The original intention was to include only those facilities that could be specifically 

related to grain storage with a relatively high level of certainty. However, this original idea was 

changed in the course of this work and the study now includes all storage facilities and 

containers through which grain might flow for on specific occasions or for specific reasons. In 

addition, attention is paid to the containers such as storage jars, baskets and bags, whose 

function was rather more specific, including transport of the commodity. The latter decision 

significantly enlarged the amount of studied evidence as it includes practically all storage 

facilities from the large stone-built magazines in Old Kingdom royal mortuary temples to pits 
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and storage jars, baskets or bags. Nevertheless, 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 silos) due to the state of publication (and limit of space?). 

Therefore, in the case of magazines and silos I collected all available evidence and searched for 

any patterns of characteristics and distribution. In the case of smaller storage facilities and 

containers, I decided to focus on the description of their most important characteristics and the 

contexts in which they appear (more precisely in which they have so far appeared).  

The expected outcome of this decision is to obtain maximum information from the 

unevenly preserved data and, consequently, to gain a more precise and complex picture of grain 

storage practices and the respective aspects of grain management. If the original plan was 

strictly followed we would not only miss important pieces of the jigsaw puzzle of grain storage, 

but it would also have been more difficult to complement all available kinds of evidence 

(archaeology, iconography and texts)13.  

This leads us to the question of classification and studied attributes. Having decided to 

employ all relevant sources to answer the question whether to create and employ ñmyò artificial, 

purposefully created classification system or to try to determine what the classification criteria 

(terms etc.) used by ancient Egyptians themselves would have been and to employ this point of 

view (see similar discussions e.g. Hodder and Hutson 2004: 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 contexts that allow us to partially 

reconstruct their meaning/use (cf. Chapters IV and V). However, although in some cases we 

might securely link a specific term and a particular excavated storage facility (or even type of 

storage facilities), the exact identification is not always clear. Furthermore, because an 

important part of this work is dedicated to the technical aspects and ñfunctioningò of grain-

storage practices and because the latter were included shape, size and location of storage 

facilities, I decided to create my own typology of archaeologically uncovered structures based 

on these latter characteristics (shape, size and partially location ï private household/institution). 

I am well aware that not all of these criteria were decisive for ancient Egyptians whose language 

terms (meaning of denomination of various storage facilities) were based on the functional 

context of a particular storage facility rather than on its shape or size (whether it served to a 

private household or within an institution and their related purpose). Shape, size and location 

                                                 
13 One of the best example of this is ñmaking-to-work-togetherò the archaeological evidence of silos and depiction 

of storage facilities in Old and Middle Kingdom tombs ï it is probable that in certain cases the depicted structures 

are rather temple magazines than silos.     
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are certainly not the only characteristics of storage structures that might be studied. The 

selection of others is partially based on the questions we want to ask and partially on the 

questions we are allowed to ask based on the state of documentation and publication. Below, I 

will first present the whole range of questions that might be asked from the archaeological 

evidence. After that, Iô will  present the state of preservation and publication of the relevant 

archaeological evidence and the specific questions I decided to ask about it.   

Monitoring the dates of particular structures might logically reveal the potential 

existence of diachronic trends related to each of the studied attributes as well as its potential 

link to socio-economic and political changes. It is important to 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 use in alterations or repairs. All these should allow us to 

consider its potential (specific) purpose, as well as its potential functional/structural changes, 

further supported by the presence/absence of finds such as, grinding stones, and baking/brewing 

facilities. The location of a storage facility in relation to an edifice/room/production facility or 

its relation to estimated location of fields (if possible) provides us with information concerning 

the means of control and access (who and how) as well as some spatial aspects of grain 

transport/grain movements. Additional information on the latter might also be provided by the 

related finds of storage jars, bags, baskets or sealings and further specified. In such a case an 

inscribed sealing or a grain account might be related to a silo/granary (shedding light on 

provenience and/or destination of grain deliveries and partially also their frequency). Interesting 

and important information can be provided by the estimation of a siloôs volume: e.g. how many 

basic rations it could provide during a year etc. Last but not least, used material and construction 

techniques provide us with information on the technical properties and suitability of the 

structures used to store grain and effort expenditure. 

To conclude, in an ideal case we might have a set of information that allows us to 

reconstruct a) at the level of individual subjects: grain storage and an important part of grain 

management of a particular household/institution/production facility as well as the 

persons/social relations involved in construction (brick-makers; builders) as well as some 

aspects of social relations enhanced by the existence and functioning of a storage structure14 

(mainly control and dependence). B.) at the systemic level: distribution patterns of particular 

                                                 
14 In this sense an important supposition is that all domestic as well as institutional environments (temples, 

fortresses etc.) were purposefully constructed (see e.g. Meskell 1998: 231). Lynn Meskell has demonstrated on the 

case of Deir el-Medina how the houses and spaces within them were constructed to convey a set of meanings about 

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 general that should allow us to determine the social, economic, 

cultural and political contexts of storage facilities.  

The main problem is that such ideal cases are very rare. Too often we know nothing 

more than there was a silo at some place. Too many pieces of the puzzle are often missing with 

the most frequent missing information being the precision of material (besides vague ñmud-

brickò, construction details (description of masonry and relevant information concerning the 

floor), and exact dimensions. In older publications the information related to dating and period 

of use of are often missing. The uneven preservation of remains is also deeply problematic. 

Logically, most of storage is to be found in settlement contexts. The ñsettlement problemò in 

ancient Egypt is well known ï too few sites were/are investigated and many of them had quite 

specific characters (pyramid towns, fortresses etc.). Furthermore, post Old Kingdom 

settlements or strata are better known than earlier ones and this picture is changing only slowly. 

Religious (eventually other) institutions represent another important context for storage 

facilities and are also unevenly preserved in space and time and which served to specific 

purposes. All this limits the effective use of statistical analyses focused on distribution patterns 

of particular attributes. Even though, some of these lacunae might be filled with information 

provided by iconographic and textual sources, caution in interpretation is a necessity and 

obligation.   

The archaeological part of the Source-Database is designed to observe the following 

characteristics: date, type (based on shape, size; including the description of the facility), 

dimensions (surface and when possible estimated volume), construction details (bricks, floor 

and whether it is embedded or not), location (type and basic characteristics of the edifice/space 

in which particular facility was located, including description of the location), surrounding 

facilities and related finds. The main aim of this part of the database is to provide a solid base 

for assessment of the technical aspects of grain storage (materials, technics of construction, 

design, location, date, effort expenditure and effectiveness) that will be described in detail in 

Chapter II. Further interpretation in Chapter V of this study will focus on the socio-economic 

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

 

I.3.3.2 Iconography 

The most important advantages and disadvantages related to the use of iconographic evidence 

have also been already mentioned: its potential to fill some gaps in the archaeological evidence 

and its focus on elite matters. Now, several other questions concerning the characteristics of the 
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source and method of its classification and analysis have to 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 funerary sphere. The remaining depictions are found among 

hieroglyphic signs, but these will not be treated with into the same detail as they were already 

discussed by scholars, most recently Flores (2015) and Bats (2017) (more cf. Chapter IV.2).  

Tomb decoration may be investigated from various points of view. The most basic way 

is what we could call pre-iconographic description (see e.g. Panofsky 2006: 33ï56; Montet 

1925; Vandier 1952, 1978) where we are simply interested in what objects are depicted and 

how reality is represented (technologically) by the artist/artisan. To delve deeper into the 

problems of depiction, we focus on execution of scenes and figures, choice of motifs etc. This 

method calls for an assessment of styles (local, provincial, residential), identifications of 

particular workshops, and diachronic and diatopic differences or position of a particular scene 

within the tomb (see e.g. Harpur 1987; Hud§kov§ 2013a; Smith 1946, etc.). When we take 

another step further and include all previously mentioned analyses the fact that depicted these 

objects were expressions of the material world as perceived by the artist, tomb owner and visitor 

our analysis in no longer pre-iconographical and becomes iconographical (Hud§kov§ 2013a: 

2). 

In my work, for the reasons explained below, I will employ iconographic evidence rather 

superficially in a way similar to Vandier or Montet (Montet 1925; Vandier 1952) with an aim 

to complement the archaeological evidence. Although this basic comparison of the real world 

with the depicted one has big potential to add new details to iconographic interpretations, I will 

address this topic only very briefly. Similarly, although the Source-Database has great potential 

to address topics such as workshops, regional styles or religious beliefs15, I will again leave 

these areas for possible future studies.  

Even though Iôm not interested in deeper analyses of iconographic evidence, it is 

necessary to clarify what exactly I am going to describe in the case of images of storage facilities 

ï a reality, an ideal or a symbol? These issues have already been addressed in many instances 

(see e.g. Dodson-Ikram 2008: 12ï13; Gal§n 1994: 81ï96; Lloyd 1978: 609ï613; Kanawati 

1991: 51ï58; Moreno-Garc²a 1999; Roth 2006: 243ï244; Sorensen 1987: 112ï113; van 

Walsem 1998: 1206; Weeks 1979: 59ï63). Recently they have been fittingly summed up by 

                                                 
15 I have partially explored this potential in a study dedicated to the depiction of granary on a coffin fragment found 

in the tomb of Sarenput II (Alba and Bardonova 2017). 
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Swinton, who faced a similar problem ï how to interpret the mural paintings/reliefs in order to 

assess how the Old Kingdom elites managed their estates and resources (Swinton 2012: 3ï7, 

10ï14). She concludes that the best way to understand the decoration is to accept its multi-

functionality within which the images of daily life are considered to portray aspects of the 

terrestrial life of the deceased, provision him for the afterlife and convey information 

concerning his rank and status to potential visitors (Swinton 2012: 12). The exact content of a 

particular tomb was thus not chosen randomly. There were vital topics that could not be skipped 

(e.g. offerings) and themes that were optional including depictions of granaries. The walls of 

the tomb offered only a limited space and the tomb ownerôs decision of what to depict was 

necessarily based on many aspects including his status, individuality, his perception of society, 

the community in which he lived and contemporary trends. Besides, the exact level of tomb 

ownerôs involvement in this choice is not always certain (Hud§kov§ 2013a: 3; M§lek 1999: 

128ï131; Swinton 2012: 10ï11).  

When iconography is used to provide some details (e.g. regarding architecture) that 

perished in the 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 understanding of the means used by artisans to make the scenes understandable 

for viewers (as far as its archetype was based in real life experience). The question of what was 

depicted again gains importance when we aim to reconstruct how granaries functioned (e.g. 

activities taking part around) or when we try to asses where the inspiration came from 

(state/private storage structures). More detail will be presented during the analyses of 

iconography in Chapters III and IV.  

Regarding how the granaries and other subjects were depicted, we suppose that 

Egyptians simplified the objects so as to capture their most important characteristics. The 

images were supposed to be easily comprehensible within the context of their own culture 

(Schªfer 1986: 43) and they often combined several ñsurfacesò of an object that were completed 

with indispensable details ï such executed images, however, often seem unusual to us and are 

thus difficult to interpret (Hud§kov§ 2013a: 4; Schªfer 1986: 96, 100). 

Iconography together with archaeological evidence is the richest corpus concerning 

granaries to our disposal. Two sub-parts of the Source-Database are dedicated to it: the first one 

contains 2D and 3D images of all built-up storage structures that are depicted/described storing 

grain (even if it is only one of the stored commodities). The second part deals with containers, 

which demonstrably, under specific circumstances, served as short-term storage and grain 

transport. The first part is designed to follow and analyse selected attributes that I determined 
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as important for my work. This is also true for the archaeological evidence I decided to create 

my own classification rather than to follow the view of ancient Egyptians and I selected the 

attributes I want to highlight and investigate. This decision is based on the questions I ask in 

my database. Even though, I am well aware of the full range of possibilities and research 

interests that might be searched for in iconography, my main interest is to use iconography as 

a complement of the archaeological evidence. Therefore, I searched for attributes that might be 

compared and that might complement the incomplete preservation of the latter. The categories 

analysed are date, provenience, type (model, tomb decoration, coffin decoration), context 

(within the structure when it was found, surrounding scenes in the case or reliefs and paintings, 

accompanying labels and identity of the owner). The categories related to the description of 

represented granaries are very important. Here I am again interested in shape and form and the 

following components: entrance doors, openings for filling/extraction of grain, columns, and 

staircases. The second part of the database dealing with containers for storage and transport 

also focuses on attributes including: date, provenience, owner (without stress on his/her 

identity) description of the particular container and accompanying label, but it is not treated to 

the same detail.  

The main questions to be answered by the analysis of the iconographic evidence are: 1) 

did the depictions of granaries relate to existing structures and to which?; 2) how the 2D and 

3D depictions contribute to our understanding of the functioning of storage structures (including 

its potential in clarifying its administration).   

 

I.3.3.3 Written sources 

Any examination of storage structures would be incomplete without taking into account the 

written evidence. The role of the written sources allows us to ñseeò grain storage/grain 

management through the eyes of the ancient Egyptians through their 

terms/categories/classifications and their interests. Texts can provide us with information 

concerning the activities, attitudes and clarification of interests not always visible in the 

archaeological record or rendered difficult to interpret in iconography. However, this view is 

never complete and never clear. Of 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 localities. Biased as they might be, they are still the only means that provide us with terms 

denoting storage structures and their meanings. Unfortunately, the published written sources 

are, in general, relatively scarce and often very fragmentary. Some of the key sources include 
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the 4th Dynasty grain accounts found with Merersô papers in Wadi el-Jarf; the 4th Dynasty 

Gebelein papyri, 13th Dynasty smaller manuscript of pap. Boulaq 18 or part of the late Middle 

Kingdom Ramesseum papyri and part of the late Middle Kingdom Lahun papyri (nowadays in 

Berlin) are still awaiting publication.  

Unlike the archaeological evidence or iconography, all written sources cannot be 

interpreted the same way because there are many types of them and each displays different 

characteristics, relevance and limits. Below I represent the list of the used sources together with 

their most important characteristics and the  type of information they provide. 

 

Administrative documents and legal texts  

ñ(Accounting systems) become mechanisms around which interests are negotiated, counter 

claims articulated and political processes explicated.ò 

(Burchell et al. 1980: 17). 

  

Documents that can be related to grain management, or in other words to the 

administrative aspects of grain storage are the most abundant but also the most variable 

category. This includes accounting documents (accounts and lists) lists, letters, legal texts, and 

seals/seal imprints and titles. Accounting documents that are either separate ñpapersò or inserted 

in a letter form the most important part of this category. Accounts are usually considered to be 

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, prone to ruin as soon as it is confronted with reality (e.g. the expected income that 

never arrived etc.). In other words, it is necessary to accept that although accounts are very 

important, their ñworldò has its own rules, which has to be decoded before we employ them 

into an analysis. Similar decoding must be deployed in determining the reasons why certain 

information was recorded while other information was skipped, which is not an easy task 

(Carmona, Ezzamel and Gutti®rez 2004: 27). Importantly, the part of reality reflected in 

accounting documents and visible in their appearance and content, generally concerns economic 

interests and the needs of individuals and/or institutions as well as a structure (social 

organization) of related institution(s) and political processes which form the broader framework 

in which this institution functioned (Carmona, Ezzamel and Gutti®rez 2004: 27). Working with 

ancient Egyptian accounting documents is especially difficult due to their fragmentary nature 

or their brevity. Often we miss important information such as the headings of columns/lines, or 
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we have at our disposal just a short notes. But by trying to assess what was recorded by ancient 

Egyptian scribes/administrator and why we hope to reveal partial information regarding the 

system of control (scribal ñroutineò; which information were important etc.); flow of grain 

(quantities, people/institution contributing and withdrawing; some spatial aspects); 

rations/salaries.  

Letters, though not accounting documents by their virtue, are in fact very 

complementary to accounts. The relevant letters, those which contain any information regarding 

a storage structure or the flow of grain (sometimes in a form of list or account), basically offer 

us the same type of information as accounts, though they 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 or transfers of property do not specifically focus 

on possible storage facilities (cf. e.g. Strudwick 2005: 185ï186; 205ï206). The only indirect 

information include a form of recorded amount of grain when it was part of some transaction 

(cf. e.g. Reisner 1918: 82ï88; Strudwick 2005: 202ï203), which is quite rare. More often only 

the area of fields, personnel, estates or shares in offerings/other products are mentioned in these 

documents (see Strudwick 2005: 186ï202). Therefore they can mostly help us to broaden our 

knowledge of grain flow, but not much more beyond 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 written. Sealings might work as a kind of label to archaeological 

structures/containers. Relevant inscriptions, when present, enable us to determine that a 

particular item (commodity/container/structure) was under the auspices of a particular (storage) 

official/office. The reverse sides of sealings might help us to determine what kind of item we 

are dealing with (container, structure was sealed) if it has been preserved, documented and 

published. To conclude, they might help to assess who controlled particular storage structures 

or grain containers, the kind of containers in which grain might be moved, the destinations of 

goods dispatched from silos, granaries or other storage structures, the designation of a particular 

excavated storage structure as a silo or granary. However, many sealings remain unpublished 

or not sufficiently published, e.g. the study of the reverse sides is a relatively new concern (cf. 

e.g. Gratien 2001; Pªtznick 2005; Smith 2004; Wegner 2007).  

Sealings are thus invaluable complements of 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 I use them in this work ï in the case a corpus is well published 
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and analysed, I use it to complement the existing picture of local/institutional grain management 

grain flows. In this study I only work with published and analysed sealings either inscribed with 

terms referring to a grain storage facility or inscribed sealings that are thought to have sealed 

containers that transported grain. I have not created the database for this purpose, although there 

is a great potential for the future research that could map all sealings related to a particular 

storage structure and help to reconstruct its day-to-day operations and control.   

Titles of officials have been already examined many times. In fact no work concerning 

an aspect of administration omits their analysis. Mostly they are exploited in order to assess the 

structure of the administration as a whole or some of its departments (see e.g. Desplancques 

2006; Favry 2005; Flores 2015). 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 can only very rarely reconstruct what the responsibilities and duties of a 

particular office were. Second, although the titles create the impression of a rigid bureaucratic 

system administering Egypt, it was in fact rather flexible and an official might have been 

ascribed an ad hoc task, which today might seem to us completely unrelated to his office (e.g. 

in Quirke 2004: 10). Third, regarding the grain storage and grain management we can indeed 

study titles explicitly mentioning storage structures or grain transaction ï just like was done for 

the Early Dynastic Period and Old Kingdom era by J. Flores (2015). However, and this is very 

important, the resulting picture might be very biased as grain storage and management were 

often controlled by persons with no granary or grain-related terms in their titularies e.g. mayors, 

or temple overseers (cf. Wegner 2007). Therefore, as with sealings, I decided to use titles not 

as the main tool to observe structure but as complementary evidence providing us with another 

context of grain storage and grain management (kind of persons involved in a particular level). 

 

Mathematical papyri 

For our purposes mathematical papyri offer us a specific context (background) and partial 

explanation of operations behind the administrative documents. Basically, they are compendia 

comprising ñmethod of reckoning and for grasping the meaning of thingsò (Chace, Bull and 

Manning: 1927 and 1929 (2 vol.); Peet 1923; Robins and Shute 1987). They are practical in 

their focus on real problems faced by scribes/administrators in ñeveryday tasksò of their 

profession. Their most important contributions to the understanding of grain storage are 

mathematical problems concerning the calculation of their volume. The exact numbers provided 
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by these texts as well as the very fact of the presence of such tasks in a similar manual represent 

important contributions in assessing what the important aspects of grain storage/management 

were.  

 

Royal inscriptions  

Royal inscriptions, such as annals, dedicatory stelae, decrees and expedition inscriptions can 

also provide us with some information concerning the context of grain storage and grain 

management. Some of them explicitly mention granaries as a source of grain used for particular 

purposes (e.g. to provide an expedition of offerings to a cult) or they mention land and personnel 

transfers/assignations. They tend to be more general than the administrative documents. 

Therefore, we often see only a quantity of grain directed to an institution ï a divinity, a temple 

(see e.g. the royal annals of Amenemhat II), although, sometimes they might also provide us 

with the provenience of this grain (see the stela JdE51911 of Sobekhotep IV).  

 

Non-royal inscriptions 

Brief information concerning grain storage can also be found in autobiographies and rock 

inscriptions of non-royal persons. They are mostly part of self-laudatory biographical phrases 

claiming that the author took care of his people and opened his granary to them (Anthes: 1928: 

54-55). In other instances they allude to the construction or acquisition of storage structures 

(see e.g. Anthes 1928: 70-71). This kind of texts, then, inform us more about the ideals related 

to the moral economy than about the actual flow of grain produce and about the importance that 

grain storage had for individuals recording the construction or acquisition of a silo.  

 

Literary works and religious texts 

Literary works are without any doubt a very peculiar source and the same holds true for 

religious texts. The moment we try to assess the kind of information these texts provide, we 

enter a discussion not dissimilar in its nature to the one we had concerning iconography. It is 

clear, that literary and religious compositions are closely related to imagination and ideals, but 

how exactly do they relate to the real world is much less clear. In general, references to granaries 

and grain storage in literary works, ideal as they might be, give us important information 

regarding how granaries might be perceived and of what importance they were to ancient 

Egyptians.  
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Labels 

There are two basic type of texts which can be called labels: 1) labels to 2D and 3D depictions; 

2) inscriptions on sealings which might be related to use of certain archeologically attested 

structures. The importance of both is in providing context to 2D and 3D depictions and some 

archaeological finds. They enables us to give names to particular storage structures, assess the 

quality and quantity of stored goods or better comprehend the activities related to grain storage 

and grain management as well as the kind of people involved in them. However, it is not always 

clear how exactly they related to concrete storage structures (cf. more in Chapter IV).     

 

Altogether three sub-parts of the Source-Database are dedicated to written sources. The 

first one maps the occurrence of terms related to grain storage structures/containers and the 

contexts in which they appear. It is intended to include all relevant records regardless of the 

type of document. The attributes I decided to study are: date, type of source (medium, author, 

owner, private/state, corresponding bureau) and the context in which particular terms appear in 

a text. The second sub-part of the Source-database is dedicated to grain movements regardless 

of the individual/institution that controlled it.  Here I also study the date and type of source, but 

stress is laid on the recording of persons/institutions contributing or receiving grain and on the 

place of origin and destination of the grain. The third part is dedicated to the titles explicitly 

mentioning either granaries or the functions related to grain management (e.g. counting of 

grain). The main aim is to evaluate which offices were linked this way to the granary structures 

and their management.  

The main aims of all parts of the database are: 1) to provide us with terms and 

classifications used by ancient Egyptians; 2) to determine which aspects of grain storage they 

deemed important and submitted to control; 3) to determine the quality and quantity of stored 

goods; 4) to provide us further contexts of functioning of the storage structures (e.g. period of 

storage, means of control, persons involved); 5) to determine the flow of grain (who, and in 

what occasion contributed to a particular granary, as well as, who and under what circumstances 

withdrawn the grain). 

 

I.4 Analysis and discussion 

The Source Database is only the first step of the analysis providing us with necessary data. 

Nevertheless, it allows us to identify and map various types of storage structures but it is not 

explicatory in itself. It 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 analysis will be done in two steps. Step 1 ï an overview (Chapters II-IV). It has 

been stated that the first step focuses on the creation of typology of storage 

structures/institutions and on overview of cereal products stored in them.  

The character of the data analysed necessarily influences the output of any analysis (the 

questions we might and we want to ask in the end). Several possibilities thus exist regarding 

the focus of a similar survey ï i.e. which characteristics do we want to observe16. In this study 

it was decided to examine the following characteristics: 1) the identification of various types of 

grain storage facilities and their relation to particular contexts17. Regarding the contexts, special 

focus is laid on the assessment of the employed storage technology, its purpose of storage18, 

related storage period and capacity; 2) the specific identification of storage facilities for 

conservation and long-term storage (eventually also mid-term) in contrast to short term 

storage/temporary placement and the relationship between the two.  

How are the data prepared, the typologies created and data combined? The character 

and limits of all types of evidence were presented in detail in the previous parts. Two points 

might be reminded here. Firstly, all three types of evidence are biased. The bias towards elite 

and even more specifically institutional and royal is more obvious in the iconographic and 

                                                 
16 Sigaut (1978: 12-15) 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 material. These 

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 structures owner; 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 purposes. The order of the questions as well as questions itself were slightly modified in respect to 

the original. These was made to stress their nature and summarise them. Answering these questions subsequently 

enables to insert particular storage facilities in socio-economic and technical systems, 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 studied period. Many 

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 storage versus multifunctionality; 2) form in which was the grain 

stored (loose grain versus containers); 3) storage period (facilities from long-term versus short-term storage; 4) 

use of particular facilities exclusively by specific subjects, and, 5) use only in a specific historical period 

(diachronic trends). 
18The identification of storage technologies in relation to particular find contexts is crucial for our understanding 

of grain storage practices in general as well as for the possible (re)assessment of the purposes 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 specific needs mentioned pertain e.g. the quality of grain needed (the grain for seeds 

or for bread etc.) or e.g. whether the grain is needed for its regular distribution (i.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 the producer to the consumer) (Sigaut 1978: 35). 
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written evidence. Secondly, the very nature of the each type of evidence is problematic. For 

example, archaeological evidence enables us to study it from an ethical point of view (of an 

outsider) and thus to create and analyse our own categories. The iconographic evidence is emic 

in nature, informing us on a particular viewpoint of a small segment of the population. It is 

definitely problematic to understand the real meaning that the depiction had for the Egyptians, 

but the understanding of this meaning is not crucial for this study. I used it to complement the 

data in such a way that my own classification might have been applied in a similar way to what 

was done with the archaeological evidence. The textual evidence is also emic in nature and 

informs us on a particular viewpoint of a small segment of the population. However, an 

understanding of the meaning is essential. In addition, while archaeology and iconography 

provide us with types of storage structures that appear in certain contexts, texts deal only with 

terms. The latter might refer either to a particular storage facility or to a particular institution 

managing the stocks. Sometimes, one term might refer to both at the same time i.e. term Snw.t 

seems to refer to a particular storage facility as well as to an institution. It is impossible to draw 

a straightforward link between a term and a specific type of storage facility. Very probably 

some terms could in fact be linked to whole set of storage facilities and/or on the other hand, 

one type of storage facilities might have been used by several institutions at the same time.    

The goal of this investigation, the search for the basic characteristic of attested storage 

facilities, is achieved by using both qualitative and quantitative methods with the preponderance 

of the former. The studied sample is very problematic regarding the specificity of the sites from 

which it was recovered and its incompleteness. Quantitative methods are used only in the case 

of archaeological and iconographic evidence and only in particular cases, mostly to study the 

frequency of occurrences of a specific type of facility/attribute/technology in specific contexts 

during a particular era and to compare samples from various sites and eras. It is necessary to 

always be aware of what exactly is quantified. For example, studying the frequency of 

attestations of particular storage facilities does not necessarily provide us with the sufficient 

information allowing us to generalize which technology was the most frequently used or which 

distribution pattern of technologies was the most typical in each given era. Rather, it should be 

evaluated within the limited area of the particular studied context (archaeological site).  

The last important issue to be dealt here is how to combine the particular and disparately 

studied datasets in order to provide one coherent picture. I first decided to deal with each type 

of evidence separately drawing on their specificity. Only after this is done, I proceed to the 

identification of common points shared by all three types of evidence (Chapter IV). These are 

mostly found among the use contexts of particular storage facilities/institutions/terms. 
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Step 2 interpretation (Chapter V). In the previous step the most important aspects of 

grain storage system(s) were identified. The aim of the last step is to interpret them with regard 

to particular socio-economic and historical conditions.  

In the introduction (Chapter I.1.), has been stated that storage is a key component of 

food distribution be it on the household or institutional level (Paulette 2013: 106). Food 

distribution was then an important tool to execute power and accomplish goals of specific actors 

in a system. Different storage strategies (storage technology, storage capacity or system of 

control) are usually designed by each player in a system to meet very specific goals and are 

adapted to environmental as well as socio-economic and/or political circumstances (Rothman 

2016: 28). Consequently, the shifts in the distribution patterns of particular storage 

facilities/technologies can thus inform us about important changes in agrarian system, economy 

of domains etc19. In addition, different techniques of storage employed by 

populations/communities are to some extent linked to the climate (Garc²a 1997: 88)20.  

In conformity to the above-postulated relationship between storage strategies of various 

agents and their goals as well as their adaptation to environmental, socio-economic and/or 

political circumstances (Rothman 2016: 28) Chapter V seeks to relate specific economic 

partakers with specific storage facilities and potentially specific strategies to pursue their goals. 

The first part of Chapter V is therefore dedicated to an overview of a variety of agents who 

produced and stored/managed grain resources. The question of the above mentioned economic 

agents will be considered from the viewpoint of a model that has been in recent years employed 

more frequently to explain the socio-economic structure of Old and Middle Kingdom Egypt - 

The Patrimonial Household Model (PHM) (more cf. Chapter V.2).  

The second part of Chapter V concerns two main issues. First, the types of storage 

facilities that were used by various economic agents in selected sites are examined. Specific 

attention is given here to questions of capacities in relation to extension of fields that could 

yield similar quantities. In addition, this issue is also closely related to the question of whether 

any relationship between the purpose of storage and the employed storage facility can be 

                                                 
19  Of special importance is understanding of the socio-economic functions of long term reserves ï they  might 

have been aimed to consummation, or to agriculture (seeds) eventually to commerce (Garc²a 1997: 88; Sigaut 

1978: 4).  
20  The relation is not as straightforward as it might seem ï we 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 (1978: 38-39) on the 

case of storage in Nigeria the long term storage was 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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observed. Second, the particular distribution patterns of storage facilities in specific sites are 

studied and compared with prerequisites and assumptions of the PHM.  

However, to draw any picture from the fragmentary information at our disposal is a 

problematic and complex task. As has been already stated, not all the data collected in the 

corpus are equally suitable for more complex analyses. Therefore a selection of sites was made. 

This selection was based on two main concerns: First, the state of preservation and publication 

was considered. Second, the sites were chosen to reflect (demonstrate) the diversity of the 

existing evidence. Both concerns represent important problems with the very limited and biased 

evidence from the Old Kingdom (more in Chapter V.2). Eventually, it was decided to reflect 

the bias of this era in the choice of sites where ñpyramid townsò prevail. In addition, to 

compensate for the often fragmentary archaeological evidence it was decided to complement 

the archaeological sources with the testimony of written evidence whenever possible.  

The result of the aforementioned considerations are the following analysed Old ï 

Middle Kingdom sites: 1) (Old Kingdom Elephantine), Dakhla oasis (governorôs palace in Balat 

and el-Ghazareen); Dahshur, Abu Rawash, Giza Heit el Ghurab (HeG), Khentkawes town 

(KKT) and Menkaura Valley Temple (MVT), Abusir, Saqqara (complexes of Pepy IIôs queens); 

2) (First Intermediate Period and the Middle Kingdom) Elephantine, Abydos North, Abu 

Ghalib, Ezbet Rushdi RI, Tell ed-Daba FI, Memphis Kom Rabia, Lahun, Askut and Uronarti. 

Each of these sites is briefly described in order to understand its possible place in grain 

production, collection/storage, or distribution. Subsequently, attention is paid to the agents 

storing grain. Lastly, the distribution pattern of storage facilities and their implications are 

considered. 
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II Archaeological evidence 

The introductory chapter to the corpus focuses on the least studied type of evidence21 ï the 

archaeological attestations of cereals, storage facilities in which grain may have been placed 

(temporarily or for a long term), as well as on movable containers. The 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 be recognised. First, the simple placement of the grain. Second, 

the placement with the aim to conserve the grain (cf. Introduction). 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 cycle etc.).      

The present chapter has two parts. The first one comprises sections II.1 and II.2, and it 

gives an overview of the existing archaeological evidence on cereals, storage facilities and 

movable containers. The second one, consisting of section II.3, focuses on grain storage related 

technologies.  

The grain storage facilities and containers presented in the first part were classified into 

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 ï i.e. silo, granary or barn ï have precise definitions based mostly on the technology 

used for storage and also partially on the form and place in the chain of grain processing and 

provision, I decided to avoid similar specification in the denomination of created types. The use 

of more general terms such as storage structure, facility etc. 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 the technical questions be dealt with 

and the previously classified storage facilities may be identified with silos, granaries, barns or 

magazines respectively. However, in the case of facilities where the term ñgranaryò or ñsiloò 

were deep-rooted, I did not/could not completely avoid the use of these terms in the texts. 

However, I use them in the sense of ñso-called granaries/silosò.   

                                                 
21 Cf. Introduction.  
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II.1 Cereals 

Regarding the archaeological evidence, grain remains have been retrieved from ancient 

Egyptian sites since the 19th century22. 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 cereals, e.g. as animal fodder, fuel etc., and their 

processing (Murray 2000: 509ï510).  Accordingly with this situation, the samples of grain 

retrieved from storage facilities were not abundant. However, the situation has definitely 

improved during last twenty years (cf. e.g. Cappers et el. 2013; Frey and Knudstad 2007: 28; 

Malleson 2014: 549-551; Mills 1995: 63; Wegner 2001: 290ï291; Wendrich and Cappers 2005; 

Wetterstrom and Wenke 2016: 205-253)23. Below I present a 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 barley and wheat in ancient Egypt in general and 

particularly in the era between the Old and Middle Kingdoms (cf. e.g. Murray 2000: 512). The 

most frequently archaeologically attested cereal of this era is barley ï hordeum vulgare.  

Hordeum vulgare is an annual 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 cereal24 (cf. also Murray 2000: 512). Furthermore, to grow 

barley, more precisely its hulled variant, is also favourable for purely economic reasons ï yield, 

risk and labour needed in growing and processing (Cappers et al. 2014: 62).  

 Barley grows in two varieties, distinguished by the number of rows on its spike: six-

row barley25 and two-row barley26. Both of these also grow in two further variants ï hulled or 

naked. The six-row variant has a higher protein content and nowadays it is considered more 

suited for animal feed. The two-row variant, on the other hand, has a higher sugar 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 (Fahmy, Friedman 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. 
24 https://www.britannica.com/plant/barley-cereal. 
25 It 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. 
26 It has central florets that produce kernels and lateral florets that are normally sterile. 
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Fadl 2011: 109). Barley is reported to have lower 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 used for livestockôs bedding and fodder27.  

All the above-mentioned varieties are attested in ancient Egypt since the Predynastic 

Period (cf. e.g. Fahmy, Friedman and Fadl 2011: 91ï119), although the two-row variant seems 

to have played a rather marginal role (Murray 2000: 512). In general, barley (more precisely its 

hulled variant28), is considered a predominant cereal crop in the whole pre-New 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 effectiveness of pre-New 

Kingdom irrigation techniques (Murray 2000: 512ï513). 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; 512ï513). However, it is less clear what importance it had in human 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: 512ï513). Samuel in his assessment of archaeological 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, Fahmy et al. pointed 

out that the frequent preponderance of barley 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 2011: 110). On the other hand, relatively recent experiments of the 

team at Umm Mawagir (Cappers et el. 2014: 49ï63), 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 also as a main complement of 

human diet. Cappers et 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 (Cappers et el. 2014: 62). 

The species of wheat (genus Triticum), that is most well attested before the Graeco-

Roman Period is the emmer wheat (triticum dicoccum). Remains of the free-threshing wheat 

(triticum aestivum/durum) have also been found as early as the Naqada period (cf. e.g. Fahmy, 

Friedman and Fadl 2011: 91ï119). 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://www.britannica.com/plant/barley-cereal. 
28 Cf. e.g. Cappers et. al 2014: 62. 
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in autumn/spring time, just as barley was. However 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 post-harvesting processes (Fahmy, 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 also have implications for storage. The Egyptian 

ñagricultural calendarò from year 1936 published in Butzer (1976: Fig.10) shows that while 

barley was harvested around mid-January, wheat was harvested around the beginning of March. 

On the other hand, modern northern Ethiopian communities, despite their differences, plant, 

harvest and process both cereals ï barley and emmer ï together. Whether this was the case in 

ancient Egypt is less clear. For example, the evidence from pre-dynastic Hierakonpolis seems 

to suggest that it might well be the case. On the other hand, evidence from other sites suggest a 

separate treatment of both cereals (Fahmy, Friedman and Fadl 2011: 110-114; Mills 1995: 63).  

Of the same importance as the consideration of when and how grain was harvested is 

the information on ñhow long the cereal grains can be storedò. The exact answer, of course, 

depends on the precise storage conditions. The maximum figures given for the living grain, i.e. 

the grain still able to germinate, in some sources are tens 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. These are not only dependent of the commodity itself ï grain ï but differ 

according to specific cereal ñproductsò (form of the grain) stored. Cereal production, of which 

storage is an intermediary part (cf. e.g. Forbes and Foxhall 1995: 70), is a long process with 

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 storage, or 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 recognised (e.g. Murray 2000: 505-

530; Sigaut 1978b: 145-161). Harvesting (removing crops from the field) ï Threshing 

(detaching of spikelets from the straw) ï Winnowing (removal of light weed seeds and straw 

from the grains) ï Coarse to medium sieving (removial the large weed seeds, straw culm nodes 

and bases and unthreshed ears) ï Storage.  
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Each stage may be done in several slightly different ways, i.e. grain might be harvested 

by uprooting or by cutting low/high on the straw etc.  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: 526-527; Sigaut 1981: 160). Grain in this form (i.e. 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; 

559-560).  

 An important question is in which form 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 often 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 Egyptian climate 

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 is limited and 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 both barley and emmer in the so-called 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 particular context, 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 

was processed in the bakery itself (Mills 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. However, the storage of clean grains 

was probably of only temporary nature.  

 Interesting might be the excursus to modern Egypt (early 20th Century). Blackman 

(2000: 172) described that the grain was brought to threshing floors that were in the vicinity of 

fields. There it was threshed and winnowed and processed (after each stage was accomplished, 

the grain was piled in heaps). Only after being cleaned and processed was the grain transported 
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to the ownerôs storage facility. However, people paid in kind by grain were given the 

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 and rot (decay) as well as 

chemical and enzymatic reactions (cf. 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 grain germinate, 

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 germinate. This fact was sometimes used for long-

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 their origin. They represent a big problem especially in hot climates. 

They can be fought in many different ways: e.g. by exposing grain to especially hot or cold 

conditions or by the hermetical enclosure of the stored grain, and eventually by substances 

considered 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 CO2 are lethal to them (Sigaut 1978: 54-56). Last but not least, the decay 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 keep the temperature at less than 10ÁC and 

humidity below 12% ï 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 

deterioration 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 grain is stored29. In this 

                                                 
29 The relation between a particular mode of storage and specific climate was investigated by a number of scholars. 

Nevertheless, Sigaut (1981: 173-174) noticed that although the climatic conditions have some influence on the 

choice of a particular storage technique, this no so direct as we might think ï i.e. it cannot be stated that a particular 

technique is used only in certain condition i.e. 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 particular thread in their textual sources. For example 

papyrus Ebers contain a ñrecipe to repel rodents eating in the granaryò (Bryan and Smith 1930: 

166). It is based on the burning of gazelle dung in the granary and on covering its walls and 

floor with mice excrements and urine (cf. reference above). In addition, Frey and Knudstad 

confirmed the earlier observations made by Petrie upon re-examining the site of Lahun, that 

there are numerous holes in adobe made by rodents (Frey and Knudstad 2007: 32; Petrie 1891: 

8). 

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

identified in studies on grain storage (cf. e.g. Bromberger 1979: 5-14; Sigaut 1981: 156-180). 

First, prior to storage grain might be dried or parboiled. The first action, drying, 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 the grain is destined for bread or malt production (Sigaut 1981: 

161-162).  

Focusing on conservation, the most simplistic classification of methods was presented 

by Sigaut (1981: 166-170; compare also e.g. Huirorel 2017: 218- 220). First of all, he 

distinguishes four 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) (non)-existence 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 ñexpiration dateò of a commodity might be considered 

storage for conservation. The second factor is similarly importantï stored volume.  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 2017: 218-220; Sigaut 

1981: 166).  

Possibly even more important than the previous 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 Galician horreos in wet climate. He observed that many factors are in play, 

such as, the type of the grain in relation to the time of its harvest. For example, 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. Importance had also the form of the 

stored grain ï i.e. loose grain being stored in silos and grain ears in horreos.  

 



47 

 

(hermetical enclosure and prevention of the air exchange with outside). As the grain has the 

capacity to consume oxygen and produce CO2 completely 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 for equilibrium 

between the inner and outer atmosphere; usually reached via ventilation or via replacement of 

the grain). Thirdly, the non-control of the atmosphere (Sigaut 1981: 166-167). The last mode is 

often used for temporary placement, but it is very typical for storage of reserves of individual 

households (domestic reserves) (Sigaut 1981: 169). It might also be used for low-cost storage 

of large quantities of grain over a longer period of time in long-term magazine installations 

(Sigaut 1981: 170).  

Finally, the last factor influencing storage technique is the type of edifice in which the 

grain is stored. Firstly, the grain might be stored employing no-building at all. Secondly, the 

grain might be stored so that its thickness is less than its horizontal extension. Thirdly, 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). 

 Sigautôs classification presented above is the most basic one. A more complex 

classification was employed in the study of Bromberger (1979: 5-14). 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 facility (height above ground and 

location within the inhabited space), its geometrical form and mobility, the construction 

materials, and last but not least, its function and status. Brombergerôs classification thus defines 

not only the basic grain storage technologies but 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 socio-economic 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 facilities ï silos, granaries, or even 

barns ï the most important 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 granaries (cf. e.g. Bats 2017: 

158; Huirorel 2017: 220; 222). However, especially the 2D and 3D images of storage facilities 

are in the literature usually called granaries, without taking into consideration what kind of 

storage facility they actually represent. The designation of storage structures representations as 
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ñgranariesò is so deep-rooted, that I continue in its use. However, I consider the term ñgranaryò 

a designation of a type of depiction, not of a type of storage structure. 

So far, only the conservation techniques have been 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 placement of intermediary cereal products before the further 

processing (cf. above and e.g. Bats 2017; Garc²a 1997: 88-94; Huirorel 2017: 222). These might 

have taken place in polyvalent structures such as barns or magazines. Lower quantities of grains 

were, on the other hand, stored in pottery, basketry, and other movable containers or in non-

specific places in houses (cf. e.g. Garc²a 1997: 94; 94).  

Grain, dehusked or not, was obviously not the only cereal product stored. At least some 

important products should be mentioned here, including processed grain (toasted or parboiled), 

malt and flour. The reason is simple: their nature differs from that of living grain. The toasted 

and parboiled grain is generally easier to conserve than living grain. The flour, on the other 

hand, easily goes rancid when too dry or too humid and cannot be stored over longer period of 

time30. Even though, malt is not as delicate as flour ï it is essentially grain, with the only 

difference being that it is germinated ï its maximum storage 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 exceed 1 year31. This means 

that they might require slightly different storage conditions. Compare e.g. how nowadays the 

storage of large quantities of living grain (often in hermetically closed silos) differ from that of 

malt32 characterized by good ventilation). However, some of the storage structures and 

containers treated below might serve, at the same time, to store not only the living grain 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 commodity was stored in 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 other possible grain storage facility. It 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=39. 
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Storage (e.g. short term storage in bakeries), 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 properties (e.g. storage capacity, access to grain) likely relate to particular socio-

economic settings in a broader sense. This topic will be dealt with in the Chapter V. Last but 

not least, some storage facilities were, regarding their function, complementary, meaning 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 (Garc²a 1997; Huirorel 1997: 222). The possible (non)-employment of specific 

storage techniques in the material dating between the Old and Middle Kingdom is discussed in 

the concluding paragraphs in part dedicated to the typology. 

 

II.2 Storage facilities 

Archaeological evidence of storage facilities is indeed a rich and colourful source, though sadly 

often neglected. Practically every year, new storage facilities and containers are recovered and 

recorded by on-going 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 consequently 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 of published 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 iconographic and 

written sources were intended to be kept at minimum, as they are the subject of Chapter IV, 

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 (7ï5th millennium BC), in the area E-75-6, they were bell-

shaped. In the other area E-99-1 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 season (Hendricx, Huyge and 
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Wendrich 2010: 20). Sometime later, and, at another site ï in the Faiyum (Fayium A culture: 

5th millennium BC) ï pits were lined with basketry covered with salt-hardened lids. Some of 

them already contained remains of domesticated barley (Hendricx, Huyge and Wendrich 2010: 

20). In the middle Merimda culture (5th millennium BC), in addition to baskets in pits that were 

now covered with clay-coated lids, storage jars buried into the floor were also attested 

(Hendricx, Huyge and Wendrich 2010: 20). Relatively little is known about the developments 

in between the mid. 4th 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 Naqada I (3800ï3500 BC) period the existence of built-up circular pits 

is attested and in the late Naqada III 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 studied era (OldïMiddle Kingdom).  

The Source-Database currently contains 175 entries of built-up storage structures. The 

pits and containers were, due to the state of preservation and documentation, not quantified 

despite the presumption that during the studied era they 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 Source-Database. One 

hundred and twenty-six records belong to the First Intermediate Period and Middle Kingdom 

storage facilities, meanwhile the Old Kingdom accounts for thirty-nine records. The clearest 

messages from the archaeological evidence of Old to Middle Kingdoms storage facilities are: 

1) there was no 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 manifold33.  

The evidence is unevenly distributed in space and time. In addition, its character 

changed during the studied historical period. Most 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. Secondly, the large amount 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 about individual facilities. These were therefore recorded as such ï 

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

                                                 
33 Similar heterogeneity seems 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 between the 

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. They were found in several contexts ï in 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 houses ï cf. e.g. the house of the 

Eastern Town at Heit el-Ghurab (Archaeology ID 147) or house E in Khentkawes town at Giza 

(archaeology ID 154)34; and/or attached to/constituting an institution, such as RAB35 at Heit el-

Ghurab (archaeology ID 148). The main reasons for this bias towards the pyramid complexes 

are probably 1) the interest of Egyptologists in the pyramid complexes structures; 2) their 

relative accessibility and 3) in the case of temple magazines, partially also the material ï unlike 

the majority of these storage facilities were mostly made of stone.  

 Storage 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), El Kab (Hendricx and Eyckerman 2009: 1ï30), 

Elefantine36 (cf. e.g. Ziermann 2003) and Balat/Ayn Asil in the Dakhla Oasis (Soukiassian, 

Wuttmann and Pantalacci 2002). In the first two cases the context is unclear. In the case of 

Elephantine the contexts are again varied. Groups of circular storage facilities were found in 

the vicinity of the Satetôs temple (archaeology ID 166); many small capacity storage facilities 

were found in particular houses (cf. e.g. archaeology ID 127, 128, 129) or again in spaces 

difficult to ascribe to any particular building (sometimes maybe because it was not excavated) 

or belonging to working areas (cf. e.g. archaeology ID 156 and 157). The last storage facility ï 

the one from the Dakhla Oasis, was related to the cult of local governors (archaeology ID 124). 

Contrary to the Old Kingdom 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: 273ï285) and Abydos North (Adams 2005, 2007). 

                                                 
34 Might have belonged to an official. 
35 Cf. e.g. on-line annual reports of Giza Plateau Mapping Project: https://oi.uchicago.edu/research/projects/giza-

plateau-mapping-project-gpmp-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 individuals (cf. e.g. building 437 and 6 at 

Abydos North: archaeology ID 139, 140 and 141); production areas (cf. e.g. a bakery unearthed 

at Dendera: archaeology ID 77, 78 and 79) and common spaces (cf. e.g. 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, orthogonal chambers and bins. 

Furthermore some storage facilities could be apparently of quite irregular shape ï cf. e.g. an 

installation pertaining to a Dendera bakery/brewery (archaeology ID 79); which most of all 

resemble a potato. All of them are made of mud bricks. 

The archaeological evidence of Middle Kingdom built-up 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 in settlements ï both 

organically grown and state planned38. But unlike in the First Intermediate Period, the Middle 

Kingdom evidence is distributed all over Egypt and Lower Nubia39. The storage structures in 

settlements were found in the following contexts: private houses (cf. e.g. Elephantine house 

25b: archaeology ID 39; Tell ed-Daba: archaeology ID 81; Lahun: archaeology ID 8-20 and 

101-102); houses of officials (cf. e.g. houses unidentified officials at Lahun: archaeology ID 5-

6; mayorôs house at Wah-sut: archaeology ID 72 or mayorôs/governorôs house at Tell Basta: 

archaeology ID 162); they were found as a consistent part of institutions dedicated to storage 

or distribution (cf. e.g. large granaries in Nubian fortresses: archaeology ID 23-27) or a building 

interpreted as a xtm institution found at Elephantine: archaeology ID: 28); in what could be 

interpreted as workshops/working areas40 (cf. e.g. evidence from Abu Ghalib: archaeology ID 

1-4, Karnak East: archaeology ID 62); and/or in common spaces (cf. e.g. Czerny 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-sut (archaeology ID 168) and Ezbet 

Rushdi RI (archaeology ID 169). These specific contexts represent storage facilities pertaining 

to the pr-Sna installation of the royal funerary temple at Wah-sut (archaeology ID 167). Contrary 

                                                 
37 Adams (2005) interprets this building as house of an individual ï and context as domestic. According to my 

opinion ï 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, Karnak, Abydos South and North, Denderah, Kahun, Lisht North, Memphis 

(Kom Rabiôa), Abu Ghalib, Tell ed-Daba (area F/I and R/I), and Ayn Asil (Adams 2005, 2007; Bagh 2002, 2012; 

Bietak et al. 1998, 9ï49; Czerny 1999, 2010: 69ï80; Dunham 1967; Dunham and Janssen 1960: 113ï122; Frey 

and Knudstad 2007: 26ï29; Jacquet 2001; Larsen 1936, 1941; Marchand 2012: 273ï285; Millet 2007: 681ï743; 

Petrie 1890: 24; Smith 1995; Vercoutter 1970; von Pilgrim 1996; Wegner 2001: 290ï292). 
39 I consider Nubian fortresses to be particular type(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 of Senwosret I (archaeology ID 170), too destroyed to 

draw any plan.  

 

II.2.1 Type 1: Circular storage facilities 

Circular storage facilities, as has been mentioned were attested since the Naqada I period,41 are 

certainly among the most frequent and most iconic types of built-up grain storage structures. 

The Source-Database up to this date records42 10243 of these facilities: 24 dated to the Old 

Kingdom44; 5 to the First Intermediate Period and 72 to the Middle Kingdom)45. These, can 

further be classified into the following sub-types: 

1Aa isolated structures; 

1Ab pair/small group of circular storage facilities; 

1Ba rows of circular storage facilities (well organised; part of institutional buildings); 

1Bb group of circular storage facilities in open/common spaces (not well 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 (cf. e.g. archaeology ID 147) and smaller distribution (cf. e.g. 

archaeology ID 7 or 28) or production centres (breweries/bakeries) (cf. e.g. archaeology ID 77, 

156, 60), as well as in the house of officials (archaeology ID 73). Type 1Ba has been so far 

attested only during the OK. It is related to larger grain storage/distribution centres (cf. e.g. 

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 its exact context 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 (cf. e.g. archaeology ID 155 and 171). 

 

                                                 
41 Found in a brewery dated to mid-Naqada I period excavated at Hierakonpolis (Moeller 2016: 87). 
42 When a group of silos was documented as a unit without providing sufficient information on individual silos, it 

has only one entry in the Source-Database. In some occasions the group of silos includes also structures of different 

tapes, apart from type 1. 
43 102 out of 174.  
44 One record is kept also for installations found at Mendes that dates to Early Dynastic Period. 
45 OK evidence mostly recorded as group of silos not as individual facilities. 
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Fig. 1 a) Type 1Aa silos in MK houses at Lahun (Petrie 1891: pl. XIV); b) type 1Aa silo found in an Old Kingdom 

individual house at Heit el-Ghurab, Eastern town (Lehner et al 2009: 17, fig. 8); c) type 1Aa individual silo SI1 

related to baking/brewing activities found in Karnak East (Millet 2007: pl. XXIV); d) Type 1Ab pair of silos found 

in a Middle Kingdom distribution centre at Elephantine (von Pilgrim 1996: Abb. 26). 

 

 a 
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Fig. 2 a) Type 1Ba Old Kingdom silos pertaining to the Royal Administrative Building (AERAGRAM 2002/2, 

7); b) 1Bb type Old Kingdom silos in the north part of the Menkauraôs valley temple (AERAGRAM 2002/1, 7); 

c) 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 demonstrated in the pictures above, though the location differed, the basic shape of 

all these structures is roughly the same ï circular/conical. Unfortunately, none of them were 

found fully preserved. The upper part is, to a smaller or greater extent, always missing. Slight 

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 frustrating as 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/brewery/pr-Sna/distribution centres, or whether they were 

accessible only to certain social 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 often placed near 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 relatively smaller 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 (archaeology ID 60). This type of brickwork also appears sporadically at Elephantine 

where this particular way of laying bricks is used only for the lowermost course46. This seems 

to be the case also for some Karnak type 1 storage facilities (cf. e.g. archaeology ID 63). The 

latter example is preserved only to the height of 10ï15 cm, which corresponds to 1 course of 

rowlocks or two courses of stretchers. However, in this case the whole brickwork is more 

complex47. In at least 20 instances silos were plastered, ideally from both sides (cf. 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 substantially and/or completely sunk facilities are also known from Elephantine and 

Balat. The storage facilities in the 12th Dynasty distribution centre at Elephantine might serve 

as an example. It was 1.6 m deep (archaeology ID 36) and had a diameter of over 1 m. In 

addition, it was completely ñcoatedò with mud bricks that differentiate it from the simple 

storage pits. However, its appurtenance to type 1 facilities can certainly also be questioned. (cf. 

e.g. archaeology ID 31, 36; Marchand and Soukiassian 2010: 111). At RAB (Heit el-Ghurab) 

the whole silo court was built in lower terrain (cf. archaeology ID 148). In other cases they were 

constructed on the ground level, but never elevated48. The reasons for sinking of the type 1 

facilities might have been: to facilitate the preservation of stored goods; to facilitate the filling, 

believed to be done via an opening in the top (cf. discussion below); or to improve the stability 

of the structure. On the other hand, we can imagine, that it made extraction of grain slightly 

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. 
48 Von Pilgrim personal communication.  



58 

 

extraction.  

The floor sometimes included a brick pavement (cf. e.g. archaeology ID 28; 31; 63), 

which might be laid on a plaster layer (archaeology ID 28), or on a 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 humidity (cf. e.g. von 

Pilgrim 1996). So far, the more elaborate floors 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 

preservation/publication of the material.  

During the Old to Middle Kingdom era the diameter of these beehive-like edifices 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 the Old Kingdom (4th Dynasty; Giza) and late Middle 

Kingdom (13th Dynasty; Wah-sut mayorôs house) cf. archaeology ID 73 and 148. On the other 

hand, some of the smaller type 1 facilities might be, in fact, misinterpreted ï they could rather 

be mills (cf. e.g. archaeology 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 or to the house of 

officials, such as mayors (cf. 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 dating between 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 archaeological evidence of the top apertures are the cones (3rd Dynasty) 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 two Old 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 rounded base (Tavares 

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 1 facility (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 70 cm wide and 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 much larger, with maximum diameter 

6.40 m. Second, its lower part was not one-brick 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). This reduction seems to start right above the window, exactly in the 

place where the facility starts to bend (Moeller 2010: 91-92).   

Not all type 1 facilities featured a side opening for the grain extraction. The structures 

found in late Middle Kingdom ï Second Intermediate Period strata at Balat (Dakhla oasis) 

seems to be a relatively short ï probably 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 and 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 state of 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 1 structures were 

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 precision. Cf. Moeller (2010: 

92) reconstructed that 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 cases? The above 

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 the minimal certain volume (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 here. She 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 0.40. The 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 which the S 316 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 capacity ca. 53-55 m3 

(11 458 hqA.t).  

However, to what extent might this have been the case? Although, the links between 

archaeological and written sources are subject of the Chapter IV, the considerations on storage 

capacities are so important in this place that I would like to mention here the testimony of one 

written source ï p.Rhind. The mathematical problem 42 in p.Rhind (Chace, Bull and Manning 

1929: problem 42) concerns the calculation of volume of the grain stored in circular storage 

facilities that has dimensions very similar to S 316. More precisely, the facility in problem 42 

is 5.2 high and has a 5.2 m diameter. However, the calculated volume of the stored grain 23 600 

hqA.t, thus far exceed estimations for S 316. It is certainly problematic to state how exactly 

these mathematical problems related to reality. Nevertheless, 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 reflect it.    

Nevertheless, it leads us back to the estimations of height. If we focus on p.Rhind once 

more, we would obtain impression that there was no specific ration between the diameter and 

height49. To what extent this reflects the reality is practically impossible 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 built-up structure, it is necessary to be aware that its 

form and other characteristics are to a certain extent 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 composition (cf. below Chapter I.3). It means that the use of bricks (in a simplified 

way sandy 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 

                                                 
49 The estimate might be here very underestimated as the Rhind papyrus contains a mathematical problem 

concerning the volume of circular silo with diameter 6 cubits (3.2 m) whose height is 9 cubit (4.68m) (Chace, Bull 

and Manning 1929: problem 43). 
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not have any statement about the composition of mud bricks at our disposal50. Therefore, 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 height is intended (cf. 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 weight51. 

 This again leads to a conclusion, that due to the state of preservation and publication 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, 

I add the volume estimates. These I calculate as Ĳ of volume of cylinders that have a height 1.5 

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 had the estimated capacity of about 0.8 m3 (800 l; 167 hqA.t). The biggest silos with a 

diameter of about 3 m had the estimated capacity of about 14 m3 (14 000 l; 2916 hqA.t)  

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 

is problematic, it seems clear that their capacity meet the ñdemandò in this sense. What is more 

problematic is the storage period. According to Kemp (2002: 217-2018) 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 at least a part of type 1 facilities was situated in production (bakeries, 

breweries)/distribution centres (cf. e.g. archaeology ID 28, 77-79; 167). Certainly, regarding 

these latter facilities, a question might be raised as to whether the storage period was long 

enough, i.e. whether they stored grain longer than was its ñexpiry dateò.  Smith demonstrated 

that type 1 facility in pr-Sna of Senwosret III temple in Abydos South could hold reserves of 

grain needed for bread preparation during approximately a 1 month period, maybe slightly more 

(Smith 2010: 184), but definitely much less than the óexpiry dayô. More importantly, the grain 

must have been constantly retired from the facility and was in constant motion. It is true that 

we have no clear testimony that the grain 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 short-term storage was the rule. Structures very similar to type 

                                                 
50 Among exceptions count are e.g. structures at SBC Giza where the material is stated to be marl clay (Tavares et 

al. 2014: 531). 
51 Ing. Eduardo Trigo S§nchez, personal communication. 
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1 facilities, might sometimes be used to store surplus as well as long-term reserves52.  

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 they display some features 

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 mud-brick type 2 facilities.   

Bats (2017: 161) suggests that the presence of the aperture 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 and no-control, in order to better understand the 

possibilities.  

The aerobic storage 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 structures (cf. Sigaut 1978; Garc²a; 1997; 

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 characteristics of the 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 ancient Egyptians.  

Anaerobic storage technology is based on the impermeability of facilities. As has been 

stated the enclosed grain consumes the oxygen and produces CO2, which not only stops the 

decay of the grain but also protects it from insects, rodents or other 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 well-sealed) but not as often as built-up structures (cf. Sigaut 1978). Although, they 

might have specific features like some North African serdabs which 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 example, modern Nubians store the grain for the immediate needs of the household in the house. The 

structures similar to type 1 silos then serve to store grain surpluses. The storage period then differs accordingly to 

particular needs. Mohammed Orabi Mohammed Aly from Nag el-Muddan, street 6, West Aswan (personal 

communication). 
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Fig. 3 North African serdab for grain storage (Sigaut 1978: 120). 

 

Soil was the basic material used with either mud-bricks or mortar/plaster and it was in the 

soil where silo 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 employed53. 

Nevertheless, the ratio between the air that enters and the air that was consumed by the grain if 

the type 1 facility was full is low, i.e. more air would be consumed than would enter54. The 

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 restricted atmosphere 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 ï 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 towards 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 refilled, practically disregarding the restriction of atmosphere in these cases55. Similarly, 

some, but not all, type 1 facilities used ash to repel pests (cf. archaeology ID 154). The need to 

protect the grain from insects and rodents was felt in these cases, implying that restricted 

atmosphere might not have been used there. However, contrary to pits in the ground, once a 

mouse makes a hole in similar built-up 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 that no-control 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 be the case at least 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 long-term storage was manageable as well in type 1 

facilities. However, to answer the question, whether this happened and under what 

circumstances requires careful re-examination 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 here. Even though 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 Egypt (cf. above Chapter I.2). The latter were not only cheaper and 

more efficient in air restriction, but also in protection from temperature changes (for more about 

heat conduction of adobe cf. below Chapter I.3). If the silo pits were ñabandonedò or simply 

not used in the particular cases we have at our disposal, the reason might have been some 

particular 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. 

 

II.2.2 Type 2: Orthogonal structures 

Even though circular facilities were ubiquitous, as we have already 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, as can be seen in the case of an Early Dynastic Period ñofficialò building 

unearthed in Buto (Moeller 2016: 71ï74). At this rate the Source-Database records 63 of these 

facilities: 13 date to the Old Kingdom; 2 to the First Intermediate Period and 48 to the Middle 

                                                 
55 It should be considered how much the extraction via window actually influences 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 oxygenate (Sigaut 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 on the construction 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 of non-edible 

commodities. In addition, grain 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 partially also on their functional aspects: 

Type 2Aa bins 

2Ab cellars 

2B chamber installations 

2C large rectangular 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 households (cf. e.g. archaeology ID 40, 41), smaller distribution 

(cf. e.g. archaeology ID 29 or 30) or production centres (bakeries, breweries) (cf. e.g. 

archaeology ID 39), they may even appear in storage areas in common/open spaces 

(archaeology ID 173; 174). The only difference is that 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 disposal more 

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 (cf. archaeology ID 124); production installations (cf. 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 relatively detailed 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 the 12th Dynasty. Furthermore, 

to this date, they has been found only at sites of royal interest (cf. e.g. archaeology ID 5, 23 or 
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138).  

 

II.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 ubiquitous presence and variety of find contexts. Nevertheless, they have often not 

received much attention from excavators56, although there are exceptions (cf. e.g. Bietak, 

Czerny and Kaiser et al 1995: 113; von Pilgrim 1996). However, it is still problematic to draw 

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 silos, we might expect (and we will 

discuss this in the part 2) that type 2A structures were multifunctional ï in other words, 

practically any commodity could be stored in them. This probably holds truer for the facilities 

of type 2Aa, because walls to support pottery 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 the type 2Aa (bin) and type 2Ab (cellar) structures. I decided to consider as cellars 

(type 2Ab) 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. 

The type 2Aa structures (bins), were small, thin-walled. They tended to be variable in 

shape (though they tended to be rectangular: cf. e.g. an example of a typical bin archaeology 

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

cases, the bricks seemed to be placed as courses of rowlocks (cf. archaeology 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 suggested that they 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 a room (cf. e.g. 

archaeology ID 81 and 87) and they might be divided in compartments (cf. 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 construction 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 type 2Aa structures (bins) than in the case of type 2Ab structures 

(cellars). 
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bin-like structure found near the cultic installations next to the governorôs palace at Balat. These 

preserved part of the window-like opening in its front wall (cf. fig. 3 d). Other exceptions are 

two bin-like structures from the mayorôs house at Abydos South connected with a small opening 

at the bottom (Wegner 2001: 292, 294; cf. fig. 3 c).  In Edfu during the First Intermediate Period 

small bin-like structures are attested that were constructed within rectangular rooms from earlier 

phases that were leaning against the interior face of the town wall. Those were filled during the 

second phase by several small square 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: 227-228).    

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 3m2. But frequently is was even smaller ï between 1ï2 m2. A good example of 

a bin is from Elephantine house CTV/4/A dating to the late 6th DynastyïFirst Intermediate 

Period, which measured roughly 1.2 Ĭ 0.7 m (archaeology ID 175). Although, again we can 

only estimate the full volume of these installations, their minimum capacity probably didnôt 

exceed much more than 3 m3 (3000 l; 625 HqA.t). Their volume and other functional aspects will 

be dealt with in the second part of this work.  

  An interesting system of bins and light structures was found in the house of the mayor 

in Wah-sut. These bins form a series of four thin-walled chambers (89/12, 14, 16, 17) probably 

reaching the height of waist or chest (Wegner 2001: 929, 294). Each room had different 

dimensions. The measures are not stated but from the plan it appears that they were about 2 Ĭ 

1 m at most. They were built in what had once been an eight-columned portico. At some point, 

probably 10ï20 years after its construction, the columns of the portico were removed. Walls 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 plastered. Rooms 14 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 chambers, they 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 into bags and stored in the other rooms for some time before being used 

in the house or distributed further.  
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Thin walls subdivided room 16 into 4ï5 compartments with bricks placed as rowlocks 

(Wegner 2001: 294ï295). Behind the bins the pavement shows traces of regular 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 decorated. Built 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: 

294ï295). The bins were abandoned and sealed with new floor at about the same time as the 

type 2C installation in the vicinity around the end of the reign of Amenemhat III. By this time 

a new storage complex with circular silos was constructed to the north of it (Wegner 2001: 

295).     

Practically 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 was destined for 

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 storage (cf. e.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 technologies. 

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 storing grain against 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, some bins represent simple ad hoc adjustments and reuse 

of older structures (cf. e.g. archaeology ID 144). It is safer then to consider them as temporary 

storage with no use of specific storage technology. 

The type 2Ab structures (cellars) are of a very similar design 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 does differ 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 these structures that he found in the Middle Kingdom settlement at Lahun. He stated it was 

1.5 m long, 1 m wide and 1 m high. It had a vaulted ceiling and the opening from the top was 

ñjust large enough to pass the shouldersò (Petrie 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 rest ï including the vault ï was hidden to the eye (Von 

Pilgrim 1996). The entrance to such underground installations was probably via a staircase57. 

Several lids of this kind dating between the Middle and the New Kingdom were unearthed58. 

One of the best-preserved and most valuable cellars found at Elephantine is (archaeology ID 

33) located in the 12th Dynasty provision centre. It was 2.6 m long and 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 m3 (4000 l, 833 HqA.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), seems to suggest that 

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 pottery (cf. e.g. 

archaeology 30, 55, 137). This might be because they were secondarily re-used to discard 

pottery, as is suggested by the broken state of some of them (cf. e.g. archaeology ID 41, 42). 

This was probably not a scarce practice as we can see in case of some type 1 facilities (cf. e.g. 

archaeology ID 77, 78). Another possibility 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 here as well. 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 the case of type 1 facilities. It is clear that, at least some type 2Aa bins were definitely 

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

                                                 
57 Cornelius von Pilgrim, personal communication. 
58 Cornelius von Pilgrim personal communication. 
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impermeability or ventilation of type 2Aa facilities would depend on the mode of closing as 

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 measures against rodents (archaeology ID 144), 

practically eliminating hermetical closure from consideration. In addition, the type 2A 

structures seem to have much more polyvalent uses, i.e. much broader spectra of commodities 

could be stored in them. This implies that no specific measurements needed for long-term 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 carefully designed 

structures focused on grain storage. On the contrary, they were polyvalent structures. In 

addition, some bins represents simple ad hoc adjustment and reuse of older structures (cf. e.g. 

archaeology ID 144). To conclude, type 2A facilities should be considered 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 Tell ed-Dabaa F/1 site (planned settlement from the early Middle 

Kingdom) in the (Czerny 1999: 22, Abb. 4); b) type 2Ab cellar found in the 12th-Dynasty provision centre at 

Elephantine (Von Pilgrim 1996: Abb. 25) and the same facility photo M. BardoŔov§; c) light construction in the 

former portico of mayorôs house at Wah-sut ï flour-storage facility (Wegner 2001: 293); d) the front wall of bin-

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

 

II.2.2.2 Type 2B: Chamber installations 

The type 2B facilities are sometimes designated in literature with the term chamber silo. The 

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 between 1ï2 m) arranged 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 the late 6th Dynasty 

and was found in Dakhla Oasis. It served the hw.t-kA sanctuaries of local governors (cf. 

archaeology ID 124). These sanctuaries were associated with the governorôs palace in what 
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must have been the Oasisô ñcapitalò or administrative centre. The installation was formed by a 

series of six rectangular chambers situated in the room 4 of the so-called ñpremier traveeò which 

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 2002: 101ï102). 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 Ĭ 2.3 m (none was exactly the same as the other). Based on the present 

debris, they must have once reached the height of at least 2.15 m, but according to the 

excavators it was probably even taller ï 2.5ï3 m. Based on these measurements and estimations, 

the overall capacity of the installation was 45 m3 (45 000 l; almost 9375 HqA.t) (Soukiassian, 

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 frequency, 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) i.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 comparison cf. e.g. the bin in Fig. 3d and 

later the iconography in Chapter III).  

 

 

 

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 (Kom es-Sultan). 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 were interpreted 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 building 152 m2) 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 is a rather typical example of its kind. Its existence is 

attested during the several occupation phases of the building (Ic-Ia) stretching from the 9th 

Dynasty to the early Middle Kingdom, though its use during the youngest occupation phase is 

not certain (Adams 2005: 208ï210). It consisted of three chambers of very similar dimension 

to the Balat silo. Indeed their overall capacity was estimated to be 12 m3 (12 000 l; 2500 heqat), 

which is basically three times less than the installation in Balat (which had three more 

chambers) ï cf. above.  

It was a double-walled 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 the Abydos North 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 was laid over the mud-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 indication of the actual roofing. 

According to the excavator the chamber might have been closed with a removable lid (Adams 

2005: 216ï217). 

In the earliest phase Ic (end of the 9th Dynasty ï earlier part of the 11th Dynasty), the type 

2B facility stood in a likely unroofed space of nearly 20 m2. 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 semi-circular wall of compact mud, which might have been a pen 

(Adams 2005: 229). 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 (Adams 2005: 229). In one 
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of the corners there was a small semi-oval bin-like structure possibly representing an animal 

feeding place (Adams 2005: 229).  

In the following phase Ib (11th Dynasty up to the reunification), the type 2B facility stood 

in the north-eastern corner of the walled courtyard, which measured 35 m2. A number 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 courtyard now 

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 closed space 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: 229ï230). Another 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 2005: 210ï213).  

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 only 8 m3. Both chambers 

were thin-walled 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 a mud-brick floor, 

but this time built above the mud layer (Adams 2005: 284ï285). At some moment in the phase 

Ib, one wall was demolished and the silo started to serve different purposes (Adams 2005: 285ï

286).  

The installation was situated in what was probably a large courtyard (30 m2) within a walled 

compound of maximum dimension of 195 m2 (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 

enigmatic features were situated: a small mud-brick platform abutting a sort of thin-curbed wall 

defining a bin-like feature in the corner. Adjacent to this were two lines of bricks representing 

the sidewalls of vaulted-like construction resembling a staircase. Inside the 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: 280ï281). Three hearths were located nearby (Adams 2005: 287).  
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b 

 

Fig. 6 a) The First Intermediate Period chamber silo in building at Abydos North (Adams 2005: 210, fig. 2.17); b) 

The First Intermediate Period chamber silo found in building 6 at Abydos North (Adams 2005: 280, fig. 2.22). 
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Four type 2B installations were uncovered at early Middle Kingdom site at Abu Ghalib 

(archaeology ID 1-4) in the south-western Delta (approximately 50 km north-west of Cairo).  

About 7-house unit were excavated there, four of them equipped with three-room 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 quarters. However, 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 

ï a row of three almost square chambers of practically the same size. Their dimensions, 

nevertheless, slightly varied: in house units 3 and 6 silo chambers measured about 1.5 m2 each; 

in house unit 5 it was only 1 m2 meanwhile in the house unit 7 they measured 1.8 m2 (Bagh 

2002, 29ï61; Larsen 1936, 41ï87, 1941, 2ï29). Their purpose seems to be confirmed by finds 

of barley and emmer grains (Larsson 1941: 12ï13).   

Not many construction details are known. All installations seem to be one brick-thick, 

formed by courses of stretchers (Larssen 1941: fig. 5). Between the chambers and outer wall of 

the house was a space the excavators called a serdab. In the case of house unit 7 the serdab was 

filled with pottery, but its exact purpose is unknown (Bagh 2012: 15ï17). 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 found (cf. archaeology ID 1 and Fig. 6).  

The same discussion as that for the type 1 facilities regarding the function ï short term 

versus long term storage ï 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 above ï the need to keep the facility 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 the Hw.t-kA sanctuaries. If it was to supply and 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 grain. 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 built-up 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 potential to operate 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 wait for Chapter IV. 

 

 

 

Fig. 7 Early Middle Kingdom chamber silo found in house unit 3 at Abu Ghalib (Bagh 2002, 30, fig. 1). 

 

II.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: 120ï136). They certainly belong 

among the best-known 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 Nubia and Lahun resemble famous Meketraôs wooden model 

granary in their layout (Kemp 1986: 120ï121). 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 contains a staircase 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 12th Dynasty Nubian fortresses (Mirgissa, Askut, Shalfak, Uronarti and Kumma); 

in the villas of the town of Lahun, in the mayoral house at Wahsut and in the temples in 

Medamud and Ezbet Rushdi. 
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Fig. 8 Meketraôs wooden model granary (courtesy of Metropolitan Museum of Art). 

 

To sum up, the type 2C facilities were structures consisting of a group of roughly square 

chambers, which were in most, but not all (de la Roque and Cl®re 1928), cases demonstrably 

interconnected. The failure to find interconnections in the latter case might be due to bad 

preservation rather than due to a different design. Dieter 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 2C installation is a rather unique 

example of its kind. The distribution of chambers was not necessarily 3 Ĭ 3. Furthermore, the 

rooms were usually neither completely square, nor the exactly same size (cf. e.g. Frey and 

Knudstad 2007, 26ï29). What they did have in common was rather restricted access via a kind 

of adjacent courtyard ï Arnoldôs working area (Di. Arnold 2003: 99; Kemp 1986: 121ï122). 

They were certainly solid and costly constructions. A side length of individual chambers always 

exceeded 3 m. The height of the individual chambers probably ranged between 2.50 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 between 0.5ï1 m. In most of these instances, 

we can confirm that they were paved and plastered (Dunham 1967; Dunham and Janssen 1960: 

113ï122; Frey and Knudstad 2007: 26ï29; Smith 1995; Vercoutter 1970; Wegner 2001a: 290ï

292). The exact form of the ceilings is mostly only a guess. However, the evidence from a 
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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 structures. Some 

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 similarities. First, 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 contexts. All the so-far 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 though both storage structures consisted of groups of chambers. In the case of type 

2C structures these rooms were interconnected and entered only from above via what was rather 

a flat roof, meanwhile the type 2B facilities consisted of just one row of chambers, which 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 

Lahun was the site of the pyramid complex of Senwosret II and of the associated, well-known, 

pyramid town ï Htp-4nwsrt. The town was founded along the desert edge near the entrance to 

the strategic area of interest of 12th Dynasty kings ï the Fayium.  It is, without any doubt, the 

best-known settlement of the Middle Kingdom. Generally, it is thought, that the site was 

founded as a settlement to house personnel for the upkeep of the kingôs funerary cult. However, 

it was rebuilt and it is possible that the main part of the town actually existed before the 

construction of the Senwosret II funerary monument (Moeller 2016: 289). 

A number of supposed grain storage structures were found at this site, several 2C facilities 

among them. The latter were unearthed in the villas on both ï south and north ï sides of the 

main east-west 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 mayor of the town. The average surface area of these 

elite mansions was around 2600 m2. The granaries probably once stood in all the attested villas. 

However, they are positively attested in only six of them (Frey and Knudstad 2007: Fig. 3-51). 
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The same or a very 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: Fig. 3-34). 

 The type 2C facilities in the north row of villas were on the opposite side of the house than 

the main entrance to the edifice ï in the north-east corner of the house, right next to the main 

courtyard with a portico in front of the first living unit (dwelling of the 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 entrance of the 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 member of the administrative personal (Bietak 1996: 31ï37). In the opposite 

south-west corner of the house vaulted elongated magazines were situated (Frey and Knudstad 

2007: 28; Fig. 3-10 and 3-11). 

The average surface area of the installations was 95.8 (126) m2 (volume 337, 5 m3) in the 

villas of the northern row and around 80 m2 (Volume 316.4 m3) 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 chambers. The latest measurements carried out during the first years of the 

21st Century in one of the Lahun villas (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), with the average dimensions of the granaries in the northern row of villas being around 

3.50 m Ĭ 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 both ï floors and walls ï were plastered. Scattered 

remains of barley grains were found in and around them (Frey and Knudstad 2007: 28).  

The Canadian mission to Lahun led by Dr. Millet discovered that the granaries of the N row 

were in at least three cases (mansions 1, 2 and 4) accessible via staircases built at the exterior 

face of the north enclosure wall (Frey and Knudstad 2007: 28ï30). Each of these staircases was 

slightly different and they all looked like a later addition, though they certainly were an 

important functional feature facilitating access to the granaries (Frey and Knudstad 2007: 28ï

30).  It is thought that working/production installations were placed outside the city wall (Frey 

and Knudstad 2007: 28ï30). 

The type 2C facilities in the southern row consisted of three rows of three chambers and we 

might expect the same construction details ï namely the pavement and plaster of both ï floors 

and walls, as there is no reason they differed to a great extent from the northern counterparts. 
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The southern villasô installations were right next to the main entrance to the house in contrast 

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 

entrance to the house via the guardianôs room and room 75. The courtyard gave access to no 

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 installations was living 

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 (Bietak 1996: 31ï37).  

 

 

a 
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b 

 

Fig. 9 The plan of an Lahun villas a) the northern row (Bietak 1996: 33, fig. 13); b) the southern row (Bietak 

(1996: 32, fig. 12). 

 

Abydos South 

The southern Egyptian town Wah-sut was related to a royal mortuary installation like Lahun 

and administered by a respective HAty-a. The dedication of this cultic installation to venerate the 

deceased Senwosret III is clear. However, this is not so with the exact date of the foundation. 

The funerary temple was certainly constructed only after the coronation of the Amenemhat III 

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 greater 12th Dynasty pyramids. It is therefore 

highly probable that it started sometime before the construction of the temple. But according to 

the excavator it was not before the nineteenth year of Senwosret IIIôs reign (Wegner 2007: 35ï

40).  
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Unlike Lahun, Wah-sutôs type 2C facility was located only in the mayorôs house, even 

though other mansions also possessed storage facilities (Wegner 1998: 27, fig. 13). The whole 

edifice occupied an area of 4264 m2 of which 155 m2 belonged to the granary. The storage 

facility consisted of ten almost square, interconnected chambers with dimensions 4.20 Ĭ 3.70 

m each (app. 8 Ĭ 7 cubits). They were built in two rows of ten. The estimated storage capacity 

of this granary is 400 m3 (400 000 l; 83 333 HqA.t).  

The only ascertained access was from above, probably via a ladder. From the 

photograph it seems that like in Lahun the silo chambers in Wah-sut were also paved and their 

walls were also plastered (Wegner 2001: Tafel 47a). The dimensions of the mud bricks were 

39 Ĭ 19 Ĭ 12 cm and they formed walls 1.6 m thick, the same as the walls of the house (Wegner 

2001: 289, fig 5). No statement about the original roofing could be made as it could be either 

vaulted or opened (Wegner 2001: 290ï291). The exterior wall of the complex of the mayoral 

house forms the west wall of the granary block. Remains of grain were found within and around 

the area (Wegner 2001: 290ï291). 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 some point rebuilt into a flour storage facility (Wegner 2001: 

292ï296). 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 was erected in the courtyard (Wegner 2001: 296ï297).  
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Fig. 10 House of the mayor of Wah-sut with a type 2C facility (Wegner 2001: 298, fig.5). 

 

Nubian fortresses 

Unlike the well-known cases of Lahun and Wah-sut, 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: 113ï 122; Smith 1995; Vercoutter 1970). They had 

even larger dimensions than those at the two previous sites. The Mirgissa granary had chambers 

that measured roughly 6.3 Ĭ 6.7 Ĭ 3.4 m (Dunham 1967: PL XVII; Vercoutter 1970: 82ï90); 

chambers of the granary at Uronarti were approximately 5 Ĭ 5 m (Dunham 1967: PL III); 

at Shalfak roughly 5.50 Ĭ 4 m (Dunham 1967: PL X); in Kumma around 5 Ĭ 4 m (Dunham and 

Janssen 1960: PL XVI), and finally at Askut 5 Ĭ 5 m (Smith 1995).  
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Mirgissa 

Mirgissa, called Iqn during the Middle Kingdom, was one of the most important points of the 

southern border. The founding of the fortress is usually ascribed to Senwosret I. Later it was 

enlarged by Senwosret III, who officially established Mirgissa as the main trade point for the 

commerce with Nubia (stela of year 8 from Semna; e.g. Tallet 2005: 40-42). Mirgissa provides 

us with probably the most iconic type 2C installation. Even with its estimated storage capacity 

of 1063.69 m3 (1 063 000 l; 221 602 HqA.t) it 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: 125 and 131). It was situated in the north-eastern 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 preserved and it is difficult to 

state, whether it served as an annex to the granary or had some other purpose (Dunham 1967; 

Kemp 1986: 129; Vercoutter 1970: 82ï90). The date of the granary was never precisely stated. 

It might have been erected together with the original structure at the beginning of the 12th 

Dynasty or have been constructed at the time of later enlargements during the reign of 

Senwosret III (cf. e.g. Tallet 2005). 

The storage part of the granary consisted of a series of nine roughly square interconnected 

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, two of the storage chambers ï rooms XL and 

XLII, were accessible from the outside ï from 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 near the 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 on 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 1986: 125ï126).  

One of the storage chambers ï room XXXVII ï was found filled with highly visible layers. 

This stratigraphy enables 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 are four thin layers 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 wind-blown sand with a thickness of 2 cm. The next layer contains sequences of 

sandy and muddy layers, sometimes containing pottery fragments. 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 

m3. From this it was calculated that the roof height was 3.39 m. Furthermore, the western 

doorway of the room 37 shows an arched top of almost semi-circular 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 

preserved), but its original height could have been 1.97 m).     

In rooms XXXIX, XLI ï forming a corridor between the outer wall of the block and the 

storage compartments ï a large number of sealings were found, as was a wooden pen/stylus as 

well as some finds not actually related to a functioning of a granary ï e.g. a burial of a child in 

pottery vessel (Dunham 1967: 164ï165). Room XLVII also contained a number of sealings 

(Dunham 1967: 162ï165) and functioned as a kind of entrance room with a staircase (Kemp 

1986: 129). Tens of these sealings refer to a granary, mostly to xtm n(.t) Snw.t aA.t and 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 contained the 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, 24.5 Ĭ 7.5 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 distance between the 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 paint was placed 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 surrounded by a colonnade. This assumption seems to be further 

supported by the fact that the central area was floored partly with burnt-brick tiles and partly 

with stone slabs. The room also possessed a water channel that ended outside the fortress 

(Dunham 1967: 148).  

The second courtyard was a later extension to the southwest, which was created by 

dismantling two of the granaryôs storage chambers. The newly created space was 13.5 Ĭ 8 m 

and was added to the south part of the room XXXII. Ten sandstone column bases were 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 
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extension. Its walls were one-brick thick (15 cm) and 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 cannot specify when exactly it was built. Between this structure and the western 

wall of the courtyard there is a slightly raised mud-brick platform and the floor to the north and 

south is paved with stones (Dunham 1967: 149).       

In the northern part of the elongated room there was a 1 m high mud-brick square podium 

(2.5 Ĭ 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 

narrow bands: 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 wall was divided by two 

vertical coloured bands. Each group is yellow-red-yellow-red-yellow 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 podium. It is possible 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 whitewashed wooden 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 mud-brick pedestal standing 45 cm high. Its top held two burnt-brick 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 Renenutet59.  

                                                 
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. 4); b) podium in the granary courtyard (Dunham 

and Dows 1967: plate LXXX a); c) shrine situated in the granary courtyard (Dunham 1967: plate LXXVIII b). 

 

Askut 

The fortress of Askut, called Dr stj.w (fending off/destroying Nubians) in the Middle Kingdom, 

was situated on an island approximately 12 km north of Shalfak and approximately 20 km south 

of Mirgissa. It probably 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 

states that the fortress was built by an unspecified, divine Senwosret60 (Smith 1995: 27). Based 

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

Not only was the fortressôs capacity 1632.18 m3 (1 632 180 l; 340 038 HqA.t), making it the 

                                                 
60 The determinative 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, the so-called granary has not 

been properly published61. The core of this structure is represented 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 size and location of room E-17 (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 found with some of them found behind the granary complex (Smith 1995: 73; fig. 3.13). 

 

 

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

 

Even though the excavators did not give much space to the description of Askutôs storage 

structures (provided they had been preserved at the moment of the excavation), A. Badawy 

provides us with some details regarding the commandantôs residence. Apparently it features the 

same kind of decoration as was found in the courtyard of the Mirgissa granary ï a grey/dark 

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 granary, more precisely its administrative 

                                                 
61 Badawy published only preliminary reports and Tyson Smithôs work is not an excavation report.  
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part, had been once similarly decorated.  

 

Shalfak 

Shalfak, called waf-xAs.wt (bending the foreign countries) in the Middle Kingdom, is a fortress 

situated on the west bank of the Nile approximately 5 km north of Uronarti and 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 12th Dynasty, probably to the reign of Senwosret III. 

The granary of Shalfak formed the principal block of the fortress (Block I). This structure 

measured 27 Ĭ 15 m and consisted of two parts ï storage chambers and entrance section. The 

storage part of the granary occupied around 100 m2 with an estimated volume of 389.27 m3 

(389 270 l; 81 100 HqA.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 two others 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, but because access 

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 a lot of faience 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 base near 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 corner-posts of the door (inside and 

outside) 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 beads and scaraboids were 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) contained inbuilt magazine-like 
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structures and that the whole group of three rooms was a temple or chapel62 (Dunham 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 function was found (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 probably 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 associated with the granary. Many sealings came from 

the block on the other side of the street (Block III), from the entrance room (15) and from a 

magazine-like room 18. This block was quite altered and rebuilt at some point of the fortressôs 

occupation (Dunham 1967: 118).  

 

 

 

Fig. 13 Granary block in Shalfak fort (Kemp 1986: 123, fig.3). 

 

                                                 
62 Regarding the existence of the Renenutet shrines in granaries cf. note 29 and fig. 10 c.  
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Uronarti 

The fortress on Uronarti island, called xsf-Jwnw (eliminating the Iunu) in the Middle Kingdom, 

was situated less than 5 km north of Semna and Kumma. The exact date of its construction is 

not known, but the stela from year 16 of Senwosret III 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. On the same island, north of the fortress a palatial structure was 

erected and is generally considered to be a campaign palace of Senwosret III.   

The granary of the Uronarti fortress was situated within an administrative block, which 

consisted of altogether three separate blocks labelled with Roman numbers IV, V, and VI by 

the excavators. It measured 46 Ĭ 18.5 m and faced one of the two fortress gateways. The granary 

(block IV) occupied an area of about 160 m2 (Dunham 1967: PL III). It consisted of six 

interconnected square grain chambers 5 Ĭ 5 m and a triangular one without any detected access. 

Their estimated height was 3.35 m (Kemp 1986: 124). Their estimated volume was 444.34 m3 

(444 340 l; 92 571 HqA.t) (Kemp 1986: 131) ï the figure is very similar to the capacity of the 

granary found in 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 ï 

magazines, well known from other sites (rooms 158ï160). 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 

(Dunham 1967: 7ï8). 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: Pl. III). 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: 7ï8). As in Mirgissa, the central part surrounded by columns 

was partially paved and provided with a stone tank and a drainage channel (Dunham 1967: 7ï

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 a treasury (Dunham 1967: Pl III). 

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 one column (room 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 granary chambers 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 beads and seal imprints (Dunham 1967: 122ï124). Two institutions 

are attested from Uronarti: Snw.t (granary) and pr-HD (treasury) (Smith 1995: 44). The majority 

of the official seals come from the administrative block where the granary was situated: from 

the courtyard 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).  

 

 

Fig. 14 Granary (Block IV) of the Uronarti fortress (Kemp 1986: 123, fig. 3). 

 

 

Kumma 

Kumma fortress, called Jtn.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 border stronghold. 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 III. The granary of 

Kumma was situated in the E third of the fortress. It occupied a space around 150 m2; which 
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was approximately half of the whole E-block. Its estimated volume was 574.3 m3 (574 300 l; 

114 023 HqA.t) (Kemp 1986: 131). This granary was probably situated near the gateway, 

though no clear traces of it were found. Excavators 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 chambers (three 

rows of three). With the exception of the last row (rooms LIX-LXIV -LXVIII), which did not 

connect with others, the rooms seemed to be interconnected. Nevertheless, no external access 

to the separated rooms LIX-LXIV -LXVIII was found at the time of excavation. 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 space a pair 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 seems not to have extended all the way to the west (Dunham and Janssen 

1960: PL XVI). 
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Fig. 15 Granary 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. In the part of the courtyard (ñbinò LV) three shells and one flat-bottomed 

bowl were documented. A stone ring, wooden loom, fragment of an alabaster vessel, wooden 

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 eastern block is not easy, though some groups of 

rooms are known from other sites as well. This is the case with rooms LXXIX - LXXXIII, 

which resemble a block of three rectangular magazines (cf. e.g. temples) with relatively thick 

walls. Similar rooms, though with thinner walls, appear in the western block ï in 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 rooms ï LXXXIV -V, each one of different size and with much thinner walls, but no 

connection 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 2003: 143; Bisson de la Roque and Cl®re 1928: 7ï11; Tallet 

2005: 91ï92; 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 and Varille. The publication of latter excavations is especially poor. In 1939 

Robichon and Varille (1940: 84ï85) published a supposed plan of the MK temple, but their 

attempt cannot be confirmed. Furthermore, attention was always laid on the cultic part of the 

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 similar in plan to other large rectangular 

granaries. On the plan we can see cf. four interconnected square chambers of approximately 5 

Ĭ 5m that could be entered from a small room also containing a staircase. This would imply 

that storage capacity was between the 200ï300 m3, however, Czerny (cf. below page 38) opines 

that it was rather similar to the Ezbet Rushdi temple granary, which he considers smaller (50 

m3). The entire complex is then surrounded by another enclosure wall (Robichon and Varille 

1939: 84ï85). 

In 1928 De la Roque published a mud-brick 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 different sizes and the floors 

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 

(Bisson de la Roque and Cl®re 1928: 7ï11). Unfortunately, the context of this whole edifice is 

not reconstructed very well.    

 



99 

 

 

 

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 unearthed next to the 

remains of the MK temple ascribed to Senwosret III63 near the modern village of Ezbet Rushdi 

(Shehata 1959, 207ï226; Czerny 2015: 151ï157). The temple was discovered in the 1950s by 

Shehata Adam (1951ï1954) and it probably represented a kA-house (memorial temple) 

dedicated to the deceased king, Amenemhat I. 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, probably the closest parallel, regarding 

its form is the mortuary temple of Senwosret III 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 these latter 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 (Raumstreifen): each Streife was 8.73 m wide. The first one contained two long 

                                                 
63 The Middle Kingdom temple in Ezbet Rushi is dated somewhere between the reigns of Senwosret II and 

Senwosret III (Czerny 2015: 444ï445). 
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east-west oriented rooms. The second Streife consisted of rectangular magazines. The third 

Streife was a courtyard and the fourth Streife consisted of a granary and bakery (Czerny 2015: 

157). 

  The granary was not cleared in its entirety. So far, it is clear that it had at least four 

interconnected square chambers with dimensions 2 Ĭ 2 m. 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 short side). The 

foundations of the inner separating wall were 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 the temple and was probably contemporary with the enclosure wall U1. The area that 

the chambers occupied was between 16 to 24 m2. Czerny 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 L008 was at least partially plastered. Its western part was covered with 

bricks laid on their side. It has a sandy mud floor. It contained a limestone 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 L009 with a muddy floor. The courtyard L010 yielded a number of 

bread moulds. However, what the exact purpose of this space was earlier in its history is not 

clear (Czerny 2015: 156).  

Czerny reconstructed the total capacity of the granary as 50 m3, though he states it was 

not completely uncovered (Czerny 2015: 156). It was by no means small, though the granary is 

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 the Medamud granary, which to him seems to 

have the same dimensions as well do the silos in the house B and Currelly Mansions in Wah-

sut (Wegner 1998, 27, fig. 13; Wegner 2001: 289. Fig 5). However, as we have seen, to make 

any statements about the architecture of the Medamud granary is problematic because 

everything is based on a single plan that is not necessarily accurate (Robichon and Varille 1939: 

84ï85). On the other hand, the other storage facilities at Wah-sut represent type 2B facilities 

rather than a type 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 number of people that depended on them, which was then translated into 

estimates of town inhabitants and even the maximum size of troops (cf. e.g. Kemp 1986; Kemp 
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2002; Smith). They are usually considered to serve as long-term storage, though the storage 

period has 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 commodities. She admits 

that in theory, they might work on the basis of restricted atmosphere but the way they were used 

(inner circulation etc.) rather suggests that this was not the case. Rather than serving as long-

term storage of grain she considers type 2C structures 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.    

It is 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 point of view. A rightful 

question 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 require considerable 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 be simply 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 again to p.Rhind. It is clear that storage of grain in jars or 

sacks or even baskets have a necessary impact on storage capacity. Above we have seen that in 

the problem 42 (Chace, Bull and Manning 1929) is calculated volume of circular storage 

structures. Similarly, also the problem 44 (Chace, Bull 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 quadruple hqA.t (144 000 l). 

Problem 46 searches for an appropriate structure for a volume of 2500 quadruple hqA.t (48 000 

l) resulting in structures measuring 10 x 10 x 3.5 cubits (5.2 x 5.2 x 1.82 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 structures ï i.e. of the grain 

stored in them loose and filling the whole structure. Of course, objections might be raised 

regarding the relevance of this source and its relation to reality (Chace, 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 how to 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 2C structures 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 the Lahun type 2C granaries function as a hub 

collecting the grain resources of the area and then redistributing them to the temple on 

construction of Senwosret II and Amenemhat IIIôs pyramids, eventually to distribute the grain 

further wherever it would be needed or were they used to store long-term reserves for the site? 

It seems clear 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 influence structure where 

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, fodder etc. In theory the 

grain for immediate use might have been stored in other temple magazines and the 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 quarter, does not offer a simple answer.   

Another interesting case is represented in the type 2C facility from the mayorôs house 

at Wah-sut. It has been stated that this ceased to be used at some point towards the end of the 

12th Dynasty. In cannot be excluded that it coincided with the end of construction works by 

Senwosret III and later Amenemhat III. 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 and temple ï isnôt it more probable that provisions were extracted on regular basis? As 

has been demonstrated above, similar questions could be asked regarding the Lahun storage 

structures as well. To sum up, in the case of all type 2C facilities we might rightfully ask 

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 employed ï that of 

the restricted atmosphere. The long-term storage in these circumstances 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 topic of Chapter IV.    

 

II.2.3 Type 3: Magazines 

Magazines of elongated rectangular 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 

Mesopotamia (cf. 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 tombs64; in temples ï as both part of the core stone masonry (cf. e.g. Borchardt 

1910: plan 1) or as adjacent mud-brick facilities (cf. e.g. Robichon and Varille 1938; Wegner 

2007); in palaces/houses of governors (cf. Jeuthe 2012: 30; Soukiassian, Wuttmann and 

Pantalacci 2002); mayors (cf. e.g. Bietak 2016; Moeller 2016: 357; Wegner 1999, 2002) or 

other officials (cf. e.g. Moeller 2016: 365ï366; Frey and Knudstad 2008: fig. 9), and/or in 

administrative blocks (cf. e.g. Dunham 1967: 7ï8).  

However, despite or because of their ubiquitous presence, several problems are related 

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 case of the 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 doorway etc. The excavators then related these slight differences 

to different uses of each of the groups (Borchardt 1910: 22ï24). According to some scholars 

similar function was more symbolic than real (Arnold 1977: 11ï12). Certainly, the possible 

relation between the 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 circumstances. These 

questions 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 If we base our classification on rectangular shape and on the storage function of the chambers we can classify 

into the category of elongated magazines also the roc-cut structures in substructures of tombs. Especially, the rows 

of elongated chambers in the substructures of 3rd-dynasty pyramids. Though, exactly the Djoserôs subterranean 

chambers differ more than others, based on their decoration and 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 rows of storerooms in the U-shaped 

corridors in the substructures of Sekhemkhetôs and Khabaôs pyramid (cf. e.g. Verner 2001: 145; 149). 
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for many types of rooms and sometimes might be difficult to distinguish one function from the 

other (cf. e.g. Wegner 1996: 170). Furthermore, the function of these rooms could and did 

frequently changed during their period of use ï some of the magazines could thus become 

residential rooms etc. (cf. e.g. Verner 1995: 31ï35).    

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 it in reality 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 2ï3 m and length between 5ï9 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 fig. 16ï9), less often 

they were entered from a courtyard (archaeology ID 162; 179). In a specific case a group of 

two of these magazines was entered from a corridor via a transverse entrance room/courtyards 

(archaeology ID 168). Their thick walls could have been either mud-brick (cf. e.g. archaeology 

ID 162, 168 or 179) or stone (more precisely limestone). The latter appeared only in the 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 become a regular feature since the late MK on, 

magazines were constructed as mud-brick 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. between 0.5ï1 m and both types ï mud-brick and stone ï could 

be two storeyed (cf. e.g. below fig. 17 or Jeuthe 2012: 30)65. Their floor could be either paved 

(stone or mud-brick) (cf. e.g. Frey and Knudstad 2008: fig. 9) or made of battered mud (cf. e.g. 

Verner 1995: 31ï35; Verner et al. 2006: 60 and below fig. 18) and were sometimes also 

whitewashed (Verner 1995: 24ï25). The specific mud-brick bond corresponded to other walls 

of the same thickness within the edifice in which magazines occur ï in other words, no specific 

technic was used to construct these magazines. The mud-brick examples could have been 

plastered and possibly also whitewashed (cf. e.g. Frey and Knudstad 2008; Verner el al. 2006: 

60). Two variants of roofing have survived. First, remains of the vaulted ceiling were found (cf. 

e.g. Wegner 2007: 93ï105). Second, in the better-preserved stone made magazines such as nr. 

31ï34 in the pyramid temple of Menkaura the ceiling was flat and made of stone slabs (cf. e.g. 

                                                 
65 Two storey magazines are typical for royal funerary temples, but they are attested also in the governorôs palace 

at Balat. 
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Reisner 1931: 27). Some of these magazines were composed of wooden doors protecting the 

entrance (cf. e.g. Borchardt 1910: 22; Wegner 2007: 93ï105), while in other instances they 

were left opened (cf. e.g. Arnold 1988: 49; Borchardt 1910: 23ï24). We do not know how 

exactly what the second storey looked like, when it was present. 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: 22ï24). 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 1931: 26ï27).  

 

 

 

  

a 
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b 

 

Fig 17 a) stone and mud-brick magazines in the northern part of the Menkauraôs valley temple; b) detail of the 

magazine 17 (Reisner 1931: plan 1 and plate 7a). 

 

 

a 
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b 

 

c 

 

Fig. 18 a) the plan of the Sahuraôs ñmagazines for offeringsò (Borchardt 1910: pl. 1); b) the plan of the Sahuraôs 

ñtreasuryò (Borchardt 1910: pl. 1); c) reconstruction of the double-storeys elongated magazines serving as 

storerooms for offerings (Borchardt 1910: fig. 19). 

 

For further discussion of the possible role of certain magazines in grain 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 other sources that can be combined with these 

particular complexes ï 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 treated below: Neferirkara, Khentkawes and Raneferef. 

Unfortunately no exactly comparable assemblage has survived from the Middle Kingdom, 

because at Lahun, where the papyrus archive was found, virtually nothing has survived from 

the funerary temple and when we do have a temple, we do not have other kind of evidence. 

However, I have decided to partially complement and compare the Old Kingdom evidence with 

the evidence related to the funerary temple of Senwosret III at Abydos South. Even though, no 

related papyrus archive 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 Kingdom complexes 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 occasions66. Senwosretôs Abydos monument, on the other 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 funerary temple of king Neferirkara was excavated and published by Ludwig 

Borchardt at the very beginning of the 20th Century. As has been mentioned, the complex was 

quite unfinished at the time of the kingôs death (Borchardt 1909: 49ï53; Verner 1997: 259). 

The magazines 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 pyramid ï one with stone parts and the other 

simply made of mud-bricks ï they seem to be typical two-storey 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. Here we can identify 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 dimensions. Two of them ï the middle and the 

                                                 
66 Well visible in the cases of both royal funerary temples, where we can see both ï adding of new parts as well as 

gradual abandonment of the temple (cf. Borchardt 1909: 49-53; Verner et al. 2006). 
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easternmost groups ï call for more attention. In the case of the middle group the chambers 

measured approximately 7 Ĭ 1.7ï2 m. The inner dividing walls were two bricks thick. The outer 

wall was three bricks thick. Bricks 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 maybe 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: around 2 Ĭ 3 m. 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 poles, perhaps from 

a ladder. There was also a kind of ramp in the vestibule probably 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 facilities (Borchardt 1909: 35).   

The pyramid complex of Neferirkaraôs wife, queen Khentkawes II, was among the first 

archaeological objects excavated by the Czech Institute of Egyptology (at that time called 

Czechoslovak) in the late 1970s and early 1980s. Here, also the temple had stone and mud-

brick parts and was built, used and re-built in several phases (Verner 1995: 13; 20ï42). The 

interesting feature is that this pyramid complex was directly connected with the pyramid 

complex of the Khentkawesôs husband king Neferirkara. Indeed the mud-brick enclosure wall 

of the queenôs complex at one point deviated and turn north towards Neferirkaraôs complex 

whose enclosure wall it meets in some distance (Verner 1995: 24ï25).  

The magazines ï five in number ï once stood in the southeastern corner of the temple, 

against the eastern-part of the mud-brick enclosure wall. Their dimensions were roughly 2 Ĭ 5 

m (Verner 1995: 156, fig. 75). They were accessible from the corridor to the west of them 

through entrances in the northwestern part (except for the southernmost magazine entered from 

the southwest). The corridor was entered from both its sides ï north 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 here ï mainly a pottery deposit and sealings (Verner 1995: 

32ï33). The room next door, M4, might have been used at some point as a dwelling (Verner 

1995: 31ï35). 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. 20 view of the Khentkawesôs pyramid temple from the pyramid temple of Neferirkara (photo M. Frouz, 

archive of Czech Institute of Egyptology). 

 

Very similar magazines were also found in the mud-brick extension of the mortuary 

temple of Raneferef. Raneferefôs unfinished monument did not attract much attention until the 

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 seemed to be supported by Borchardtôs survey early 

in the 20th Century (Verner et al. 2006: XVIXVII).  Raneferefôs mortuary temple was built in 

2 major stages beginning with an early mud-brick temple with stone offering hall and few 

adjacent rooms (called intimate temple) at the E-side of the unfinished pyramid. Later this first 

temple was enlarged towards the east, so that the whole building gained its typical T-shaped 

form (Verner et al. 2006: XVII). 

The storerooms that are of interest were built in the central and northern part of the Early 

temple, which was later altered and rebuilt. The early temple was 60 m long and 21.5 m wide. 

Except for the Intimate temple, all the remaining parts of the first structure lay on a stratum of 

sand, mixed with clay, mud-brick fragments, limestone chips and shards (Verner et al. 2006: 



111 

 

29ï30). In the central part of the temple was broad east-west oriented hall. North of it were 

three storerooms (CC, CD, CE).All three magazines were 5.5 m long, but their widths varied 

between 1.4ï2 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 (Verner et al. 2006: 35). Among the finds from this space were senet-games, 

inscribed faience inlays, stone bowls, shells, a grinding stone, fragments of flint knifes and an 

inscribed fragment of a jar for a beef fat (Verner et al. 2006: 37ï38). 

The most important storeroom was, however, situated in the north part of the temple. 

There were altogether ten storage chambers built in two rows of five along a north-south 

oriented, centrally located corridor (CU) ï the western row (CO-CS), the eastern row (CV-CZ). 

All the storerooms in the E row and the northernmost one of the western row had dimensions 

of 7.5 m Ĭ 2.5 m (15 Ĭ 5 cubit). The remaining western rooms were 20 cm longer as they were 

attached directly to the casing of the pyramid (Verner et al. 2006: 59ï60). 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 grey clay mixed 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 was constructed have survived (Verner el al. 

2006: 60).  
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b 

 

Fig. 21 a) detail of a mud-brick 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 one of the storerooms (photo archive of Czech 

Institute of Egyptology). 
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 The magazines in the funerary temple of Senwosret III 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 1996: 166ï170; 

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 entered from a long corridor 

connecting with rear parts of the temple and consisting of an entrance room/courtyard 

measuring 6 Ĭ 4 m that contained a limestone tank sunk into the floor and gave access to two 

elongated storerooms each measuring 3 Ĭ 5.5 m.  The magazines were plastered, but nothing 

can be said about the floors, which were found completely destroyed (Wegner 1996: 166ï170).  

 

 

 

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

 

The type 3 magazines were polyvalent 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 

 

II.2.4 Type 4 and 5: pits and containers 

Not everyone possessed, for whatever reason, built-up storage 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 extracted on a daily basis but rather at certain intervals and that the grain for 

immediate use could be stored in containers67, either in the form of cereal grain or as flour or 

malt (or both). Furthermore, when dealing with grain storage we should also consider that 

containers may have been used for specific kinds of short-terms 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 exact function. Besides, all of them were 

rather multi-functional.  

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 another pit (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 in 

the forms of brick-lined pits/cellars; buried vessels and small and shallow holesï of the same 

kind found during the treated era ï were uncovered. They could have served any purpose from 

grain storage to storing objects such as precious materials (Kemp 2014: 214ï218). 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 (cf. below fig. 26). Below the main 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 make an overview of the topic and remind that grain storage is not only about granaries 

and silos and that other facilities and containers, for whatever reason, had their due place in the 

system. 

                                                 
67 This e.g. happens in the traditional Nubian communities where aliments for immediate use are stored in house 

(in the courtyard), even when family possessed silos. In fact, it is logical and practical. Information provided in 

2016 by Ahmad Orabi, Gharb Aswan.  
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I.2.4.1 Type 4: pits 

Despite the omnipresence of pits and small shaft-like 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 exceptions from the rule. In addition, it is not always clear whether to consider a 

storage facility a pit or simply built-up subterranean storage facility. 

A good example revealing which kind of pits were used and in what context can be found 

at Middle Kingdom Elephantine. In this site an extraordinarily elevated number of subterranean 

storage facilities was found. Two kinds of pits were found there: roughly circular (cf. e.g. 

archaeology ID 48) and roughly rectangular (cf. e.g. archaeology ID 55). Their storage capacity, 

though usually smaller than in the case of built-up structures, 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 ID 48). Pits might have been 

coated (cf. e.g. archaeology ID 49). They were probably closed with wooden lids, which were 

in some cases still found in situ (cf. archaeology ID 48). No specific location can be ascertained; 

they appeared in what seemed to be courtyards (archaeology 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. However, 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 

whether these ñlivingò rooms could be in fact multi-functional (Kemp 2014: 214). 

  

I.2.4.2 Type 5A: 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). When a pottery 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 are mostly found in fragments and complete vessels are relatively scarce (cf. e.g. 

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 inscribed jar stoppers or 

pot marks (labels) suggesting that containers in question could be used to store/transport grain 
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(cf. e.g. Pªtznik 2005; Soukiassian, Wuttmann and Pantalacci 2002: 234, 365; Verner et al. 

2006: 288), or we have direct evidence that a specific type of container in specific circumstances 

contained grain. However, it can be always questioned how widespread this practice was. In 

most cases grain storage is just a possibility not a certainty. 

There was no type of pottery container that would serve exclusively 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 aliments (cf. e.g. 

Schiestel and Seiler 2012: 444, 456, 566, 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 (compare e.g. Fºster 2007; Soukiassian, Wuttmann and 

Pantalacci 2002; Ziermann 2003: Tafel 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, we have to admit 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. It is not the aim of this work to present a typology 

of pottery containers that might serve to store/transport the grain. And I will deliberately present 

below only the most probable candidates and the most important find/use contexts.  

The function of a pottery vessel 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 manipulation and 

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 by large rims to 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 transport in mind, they were frequently used in this way 

and forms more suitable for transport were also used as storage facilities (cf. e.g. Schiestl and 

Seiler 2012: 444, 450, 478, 566, 580ï581). Regarding the capacity, in the following overview 

I will deal, with one exception, only with the pottery containers of with large capacities (app. 

30ï130 litres) because it is exactly this quality that made particular containers suitable for 

longer-term storage (cf. e.g. Schiestl and Seiler 2012: 444, 450, 478, 566, 580ï581).  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 attested from the whole treated era), pottery 

containers were used for storage in the same way as the previously treated storage structures ï 

i.e. as essentially immobile facilities located in a specific place. The most immobile were 

certainly those buried in floors68 (cf. e.g. Rzeuszka 2011: 462ï530; Smith 2012: 397; Von 

Pilgrim 1996: 346; Ziermann 2003: Tafel 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 floor (cf. e.g 

Schiestl and Seiler 2012: 581) or on the ground (near the entrance areas or in communications) 

as in the priestôs house at Dahshur (Do. Arnold 2012: 167, 169; Wegner 2007). This latter 

placement can be explained also as a discard pattern (Do. Arnold 2012: 169). Last but not least, 

large capacity storage jars are found in funerary contexts and placed as a part of the funerary 

equipment/offerings in the funerary chambers (cf. e.g. BardoŔov§ 2017: 43, fig. 55; Edel 2008) 

or in front of tombs (cf. e.g. Schiestl and Seiler 2012: 478). 

Apart from serving as the storage facility itself, pottery containers could be used as 

ñwrappingsò of goods stored in an up-built storage facility, such as type 3 magazines. Although, 

it is better attested by iconographic evidence, fragments of jars were indeed found in relevant 

contexts in some magazines (cf. e.g. B§rta 2006: 290ï293; 302ï303). Storage of zir type was 

found in a bin in the distribution centre at Elephantine (Von Pilgrim 1996: 346), though we may 

doubt whether this was its primary context.  

 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 roads (cf. e.g. 

Fºster 2007) or as mobile containers used for grain movements (to transport/distribute the 

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 2012: 580ï582). However, it 

should be noted that it is not always easy to decide whether a particular pottery container was 

used primarily for storage or for transport/distribution. Not infrequently the two functions might 

be in play ï first it was distributed somewhere and then it could stay for some time in its place 

of destination69. 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 stoppers (cf. e.g. Pªtznick 2005; Soukiassian, Wuttmann and 

                                                 
68 Cf. e.g. the storage jars found in that were even called by excavators ñgreniersò. They were found in various 

contexts, sometimes they were rather mobile, but in other instances they were found buried in the floor in 

(Soukiassian, Pantalacci, Wutmann 2002: 241). 
69 Cf. e.g. the Middle Kingdom zir made of marl C clay, considered to be produced in Memphite-Fayium area and 

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 5A (Old Kingdom ς early First Intermediate Period) 

It is definitely more difficult and time consuming to gain a more complex picture of Old 

Kingdom pottery containers suitable for longer-term storage of grain or transport than in later 

eras (late First Intermediate Period ï Middle Kingdom). The reason is simple, as the relatively 

recent publication of Handbook of the Pottery of the Egyptian Middle Kingdom (Schiestl 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, I had to search in 

publications of particular sites, which are not always complete. In the end, I decided to focus 

on the following, relatively well published, assemblages: pottery from the area of governorôs 

palace at Balat (late Old Kingdom and early First Intermediate Period); finds from Abu Ballas 

desert trail (Old Kingdom ï early First Intermediate Period); selected finds from Elephantine, 

(Old Kingdom); selected examples from the Raneferefôs funerary temple at Abusir (Old 

Kingdom). I also decided to focus, with one exception, on one particular type of pottery 

container ï 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, I am aware that many more types could be used to store/transport grain under 

particular circumstances.   

The above-mentioned large storage jars are mostly of ovoid shape (though they are 

relatively frequently slightly irregular70). The rim is usually modelled. They are usually more 

than 30 cm tall71, but quite often much taller, and they can even reach a height of about 60 cm72, 

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 come from the very end of the 

6th Dynasty and beginning of the First Intermediate Period (cf. e.g. BardoŔov§ 2017: 43, fig. 

                                                 
70 Katar²na Arias, personal communication. 
71 In Balat the jars spanning in height from slightly over 20 cm up to 60 cm, but made of the fine clay, are all 

classified to the same type (Soukiassian, Wuttmann and Pantalacci 2002: 462ï464), nevertheless, the jars which 

can be called storage are generally of larger dimensions (over 30 cm), also the smaller are finer made jars were 

rather wine jars Katar²na Arias, personal communication.  
72 At least towards the end of the 6th Dynasty and at the beginning of First Intermediate Period (cf. e.g. Fig. 27 or 

Soukiassian, Wuttmann and Pantalacci 2002: 462ï464). 
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55; Fºrster 2007: 3; Soukiassian, Wuttmann and Pantalacci 2002: 464)73. They are thus often 

quite voluminous ï the largest examples with heights between 50ï60 cm had capacities up to 

about 30 litres (cf. Fºrster 2007: 3). Therefore, when full they were rather heavy and 

manipulation must have been difficult74.   

These jars were found in settlements as well as in tombs. In the case of settlements it is 

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 late 6th Dynasty ï early First Intermediate Period. They were found in 

the palace of local governors, as well as in simple houses and even along the desert trail and 

even in tombs (cf. e.g. Castel 2005; Fºrster 2007; Soukiassian, Wuttmann and Pantalacci 2002). 

The jars can be found either completely buried 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 was called greniers 

(Soukiassian, Wuttmann and Pantalacci 2002: 462ï464). One of the large examples was found 

buried in what was a multifunctional space (room 4) of house 4 (dependencies of Hw.t-kA 

sanctuaries of governors). It dates to the early First Intermediate Period and was around 55 cm 

tall and 34 cm wide (Soukiassian, Wuttmann and Pantalacci 2002: 242). Interestingly, at the 

same site fragments of these jars were sometimes found (in the governorsô palace and in the 

dependencies of sanctuaries) inscribed after firing with personal names, as well as with other 

kinds of pot marks. Furthermore, a jar stopper with a corresponding diameter was found there 

recording quantity of grain (Soukiassian, Wuttmann and Pantalacci 2002: 365ff ). It is thought 

that the recorded names represent beneficiaries receiving grain supplies/rations. The 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 mark (Soukiassian, 

Wuttmann and Pantalacci 2002: 365ff).  

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 

ï early First Intermediate Period. The vessels were found at about 20 sites, usually below 

                                                 
73 To compare examples from Abusir (5th Dynasty) ranges between over 30 cmï47 cm, Katar²na Arias, personal 

communication.  
74 Thirty litres of barley grain are supposed to weight about 18 kg. The weight of the vessel could be up to 1 kg or 

2, based on personal experience of the author with vessels found in the tomb QH 122 (fig. 27c). The whole full 

container would therefore weight about 20 kg (for tables related to grain density cf. e.g. https://www.aqua-

calc.com/calculate/volume-to-weight/substance/barley).  
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prominent hills75. 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 with raw products, but also to make bread (Fºrster 2007: 4). 

The type and fabric of the late Old Kingdom ï First Intermediate Period storage jars found 

along the Abu Ballas road corresponded to the types of jars in use at the same time in the 

governorôs palace at Balat (Fºrster 2007: 3). Some of the storage jars bear pot-marks 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 produced to supply 

the desert road (Fºrster 2007: 3). The jars were probably covered with a piece of leather, as thin 

pieces of leather were uncovered in the 2002 season (Fºrster 2007: 4). They belong, in general, 

among the largest examples of the kind (on average between 50 and 60 cm high and with 

volume about 30 litres) (Fºrster 2007: 3). 

 

 

a 

                                                 
75 Several types of outposts can be found there: one night (cave); longer type (preparation of bread) (Fºrster 2007: 

4). 
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b 

 

  

c 

 

Fig. 23 a) remains of barley grains dound in one of the storage jars at Abu Ballas desert trail; b) one of the better 

preserved storage jars from Abu Ballas trail (S. Hendricx; Fºrster 2007: 19, fig. 10); c) the same type of jars found 

during the Spring season 2017 with the intact late OKïearly 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 



122 

 

Elephantine. However, their exact type is not always stated. Thus for evaluation we must mostly 

rely on photos. The photos capturing Early Dynastic Period structures show open vessels ï a 

kind of large bowls ï in these contexts (cf. e.g. Ziermann 2003: Tafel 33a). Fewer photos from 

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 the 3rdï4th Dynasty and at least one larger fragment looks like a body of a large 

closed vessel, maybe of ovoid or globular shape (cf. Kaiser et 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: 181ï187). All the presented examples are stated to be made of marl A4. It seems 

that storage vessels were found in both ï domestic/economic contexts. Quite often they are 

nearby a circular silo or a bin. Therefore, we could ask whether in these cases they could serve 

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 attested in the Early 

Dynastic Period ï early Old Kingdom layers at Elephantine. However, neither the exact form 

of a vessel nor its capacity can be estimated from the types of jar stoppers (Pªtznick 2005: 13-

22). The find contexts are generally near sites with administrative activities (Pªtznick 2005: 20-

22).  

Even though I have decided to focus on vessels with large capacity, as I have mentioned, 

other types might be used to this aim. The evidence from the funerary temple of Raneferef at 

Abusir is interesting in this sense. Here two fragments of red ware jars with red slip bearing the 

pot mark HqA.t were found in what might be an ñadministrativeò office76 (Verner et al. 2006: 

288). They might serve as ñcalibrated gaugeò to measure amount of grain (or other commodities 

measured in HqA.t) distributed to the temple personnel rather than for storage or transport.  

Last but not least, during the Old Kingdom, the so-called beer jars, though primarily 

intended for beer, could also be used to store/transport other commodities: liquids in general as 

well as grain and similar foodstuff (B§rta 1996: 129). The exact form as well as size were quite 

variable during the Old Kingdom, as can be seen in three Abusir assemblages from the time 

span between the early 5th and early 6th Dynasty in which their volume ranges between 1.5ï2.6 

litres (B§rta 1996: 127ï131). The material could also vary though, in general, it was quite 

                                                 
76 Based on the evidence ï fragments of jars with HqA.t ï the place was originally interpreted as silo (Verner et al. 

2006: 288). However, based on the pattern of wall decoration (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 that this room was rather a kind of Ăadministrative spaceñ. 
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porous and was suitable to keep liquids relatively fresh. Last but not least the find contexts from 

domestic to the funerary could also vary.    

 

Type 5A (Late First Intermediate Period ς Middle Kingdom) 

The picture concerning pottery containers used for grain storage/transport is more complex 

(richer) since the late First Intermediate Period. This, as has already been mentioned, is caused 

mostly by the existence of a handbook. Myriad types might serve on specific occasions to 

store/transport grain, however, here I will focus on only two types of containers ï (mostly) marl 

A3 storage jars and marl C zirs. The marl A3 storage 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 (Schiestl 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 origin, 

probably from Theban area77 (Rzeuska 2011: 465), but also so far they were found only in 

Upper Egypt and Lower Nubia (including C group graves). The marl C zirs represent the second 

largest Middle Kingdom containers. They also slightly vary in shape. The source of the clay 

has not yet been identified but most probably they were produced in Memphite-Fayium 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 2012: 580ï581). The capacity of uncovered 

examples varies from 25.5 l to 76.5 l with the average capacity being 50 litres. So far, the largest 

example of zir comes from Sidon and has a capacity of 135 l (Schiestl and Seiler 2012: 581). 

Both groups of large containers often had pot marks. Quite typical in the case of zirs is to have 

2 marks ï one pre-firing in the inner side of the rim, often considered to be an indication of 

volume, and other post-firing on shoulders, which might indicate the purpose/destination or 

content (cf. e.g. Parlingieri 2012: 362ï363; Schiestl and Seiler 2012: 580) Even though the marl 

A3 jars had a form typical of transport vessels, the zirs are not very suitable for transport, but 

both groups were used for both storage and transport. They certainly did not only serve as 

containers for grain (Schiestl and Seiler 2012: 444, 478, 566, 581); the grain is suggested by 

specific finds from tombs (cf. e.g. Schiestl and Seiler 2012: 581). 

T. Rzeuska (2011) studied the marl A3 ovoid and cylindrical storage jars, which seem to be 

particularly related to grain storage and transport. They probably developed from the large 

                                                 
77 The exact source has not yet been found (Rzeuska 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, particularly 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 eras. Two families correspond to the 

Middle Kingdom: Family I (mid 11th Dynasty ï mid/end 12th Dynasty) and Family II (late 12th 

Dynasty ï 13th Dynasty). Family I includes narrow-rimmed vessels with a short neck, gently 

sloping shoulders, egg-shaped or cylindrical body and round or slightly pointed base and it is 

subdivided into 3 sub-types (Rzeuska 2011: 469). It was partially hand-made and partially 

wheel-thrown (Rzeuska 2011: 470). Family II are similar to the Family I vessels. The most 

noticeable feature that distinguishes these two groups is the better-defined neck of Family II 

vessels. They are also more decorated. Two sub-types are recognisable within Family II based 

on the shape of the belly, location of the maximum diameter and decoration. All Family II jars 

were wheel-turned and they were made from a more sandy fabric. The base was shaped by 

scraping (Rzeuska 2011: 47ï480). Family I vessels are more interesting for the aim of this work 

than those of Family II.    

The jars seem to be used for both storage and transport. They were found at important Upper 

Egyptian sites e.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 the North. This product was probably grain (Rzeuska 2011: 495ï496).  

The transport function of Family I 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 C-group cemeteries. Some of the vessels found in Koshtamma and Aniba still contained 

grains (Firth 1910: 4ï5; Rzeuska 2011: 493; Steindorff 1935/7: 99ï100). A significant amount 

of Family I jars and an absence of Family II jars at C-group cemeteries of Lower Nubia 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 baking and 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 Dendera, here the bread ovens are nearby 

(Rzeuska 2011: 496). Other storage jars of the same type were uncovered in the context of a 

ñstorage roomò from D house 14 (Von Pilgrim 1996: 38, 44ï45). One jar was found broken 

among the brick debris belonging to an earlier 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 

changed and 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 opening ï a round hole in 

the base that was most likely plugged with a peg and opened whenever needed (Rzeuska 2011: 

496; Williams 1983: 53ï54). 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 store grain 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 were full and once they were almost empty a peg could be 

removed from a hole in the base (Rzeuska 211: 497). 

 The marl C zirs were found in basically the same variety of contexts as marl A3 storage 

jars and, in addition, they are more prominent in desert sites related to mining/trading 

expeditions. As it has been said, they were probably produced in the Memphite-Fayium region 

and in Lower Egypt they represented the largest Middle Kingdom storage vessels. Although, 

they often served to store water, the porous material enabling 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 was also stored/transported in zirs (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 Ian Shaw to estimate the size of the workforce and 

the number of working days (Shaw 2003: 451). Other find contexts of zirs can be include 

ñexpedition sitesò such as copper mines in Sinai or Mersa Gawasis ï a point of departure for 

maritime expeditions. Unfortunately, the finds from this port were found in a discard deposit 

(cf. e.g. Palighieri 2012: 362ff). Besides, examples of zirs were retrieved from a storage bin 

located in a distribution centre at Elephantine (H84) (von Pilgrim 1996: 346). Two zirs were 

found set into tile floors in the SE sector of the Askut fortress (Smith 2012: 397). Fragments of 

zirs were found in 2 rooms of the priestôs house at Dahshur (Do. Arnold 2012: 167, 169). 

Another zir was found in the corner of a hut located in the Tell ed-Daba F/I area (square i-j 20) 

(Kopetzky 2012: 104).     
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Fig. 24 Example of a class 1 zir (Schiestl and Seiler 2012: 582). 

 

I.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 of perishable 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 nature of 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 everyday-life experience. 

See, for example, the small textile bags containing seeds (containers ID 31), which were found 

in some Middle Kingdom tombs78. Were these bags created as a kind of miniature of real sacks 

used to transport/store seeds or did the bereaved find a piece of cloth as the most suitable 

ñwrappingò? To conclude, making any assumptions relying purely on the archaeological 

material is very difficult. Fortunately, as we shall see in the next chapter, the iconography is 

very helpful in this sense. However, as this section is dedicated to archaeological evidence only, 

I will present some of the better-represented types of bags and baskets below, bearing in mind 

that they were frequently created for the funerary function. In the next chapters I will clarify 

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

                                                 
78 The ID 31 was found at Rifeh: http://petriecat.museums.ucl.ac.uk/detail.aspx?parentpriref=# 



127 

 

It is very difficult to make any summary of basic characteristics ï size, capacity etc. ï of 

these receptacles made of perishable materials as frequently we only have models 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 exception of 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 measures 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 frequently than 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 stated. 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 distinguished.  

The first type represents the so-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 placed over the donkeyôs back. They are made of rope, which was at least 

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 identified as a type 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 some cases 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); b) Bag found in the tomb QH 34e, (Qubbet el-Hawa; Edel 

2008: 505, Abb.4). 
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The basket containers 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. Some of the baskets found in tombs did contain food-stuff, 

though not precisely (or exclusively) grain. Furthermore, they are dated to the latter period (cf. 

ID: 7). The assumption that similar baskets might serve as containers for grain is based on the 

imprints of back-sides of sealings (cf. 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: pl. Vb; Junker 1930: 44, pl. IIIa). At the first site, the storage 

pits contained receptacles fabricated with technique of coiling. In Merimda they were covered 

with coiled lids. Caton Thompson originally stated that the Fayum A silos were ñpits lined with 

coiled wheat strawò (Caton Thompson and Gardner 1926: 314). However, Wendrich (2000: 

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 leafs. The Merimda silos 

are stated to be made of reed, though the exact type of material remains doubtful (Wendrich 

2000: 256ï257).   

The archaeologically preserved (published) baskets dating to the treated era mostly come 

from funerary contexts. They are all made in the 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 irregular. Both possess lids. ID 13 comes from the Asasif tomb MMA 839 and 

dates to 11th Dynasty. ID 14 was found in a surface burial in Lisht South and dates to 12ï13th 

Dynasty. Coiled containers are archaeologically attested also on imprints on the backsides of 

sealings (cf. 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 decorative patterns. Similar 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 the Metropolitan 

Museum of Art) found at Thebes (tomb MMA 839); b) 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 might be, at least 

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 containers ID 48). But they are not well- 

attested, thus our main sources are again the backsides of sealings (Wegner 2007: 324-325). In 

scenes they have trapezoidal (rectangular) forms and they were probably made of wood or 

papyrus (Wendrich 2000: 262). Even though, the wickerwork boxes sometimes do appear in 

the scenes of harvesting, they seem to be primarily related to another kind of foodstuff ï 

offerings, probably mainly of bread and beer. This is attested by sealings from Abydos South. 

Wegner states, that the majority of sealings related to offerings brought to the funerary temple 

of Senwosret III contain the imprint of wickerwork boxes on their backsides (Wegner 2007: 

324ï325). What is more important is that the very same imprint of wickerwork boxes was also 

on sealings of Abydos Snw.t (the institution dedicated to grain storage and distribution, cf. 

Chapter III.2) for divine offerings (Snw.t Hry.t n(.t) Htp.w-nTr AbDw). This might imply that 

they functioned also as containers for grain (Wegner 2007: 325).  However, this latter deduction 

is by no means clear. It seems that the Middle Kingdom Snw(w).t might not be purely dedicated 

to storage and distribution of grain (more in Chapter IV.2.1.2). 
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Fig. 27 a) Backside of a sealing from Lahun (UC8327; photo M. BardoŔov§) with imprint of a wickerwork 

container (photo made by author); b) 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). 
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Textile sacks are archaeologically much 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). 

Three linen bags (ID 31), knotted with flax and containing seeds were uncovered in a 12th 

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 Period tomb. The 

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 

containers covered with linen cloth tied over the jarôs rim. Nolan and also Pªtznick tried to find 

criteria for how to distinguish bag sealings from jar sealings (Nolan 2010: 88ï91; Pªtznick 

2005: 34). Bag sealings were also identified by Kaplony, Engel and M¿ller, and partially also 

by Wegner79 (Engel and M¿ller 2000: 31ï44, Kaplony 1980: 42ï43; Wegner 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 impression shows 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 bag sealing. 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 2010: 89ï90).  

 

                                                 
79 Wegner distinguishes a Ăfabric sealingsñ. This might by attached either to a bag or to a roll of cloth. 
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b 

 

Fig. 28 a) linen bags containing seed, found in a 12th dynasty tomb at Rifeh (UC38867; courtesy of the Petrie 

Museum, London); b) modes of attaching the sealings on a bag (Nolan 2010: 89, Fig. 1.7). 

 

II.2.5 Invisible silos? 

In the previous paragraphs was described the plentiful and varied archaeological evidence of 

built-up storage facilities (2600-1650 BC). However, we might rightfully ask whether we have 
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actually found representants of all types of storage facilities. In the beginning of the 20th 

century, Blackman (2000: 153-154; 173) observed, that the majority of Egyptian village houses 

had storage facilities on their roofs. Some of these structures were made of clay and had a form 

of cylinder (usually between 0.9 ï 1.2 m high). Others were made of similarly high baskets. 

Similar storage facilities might have a much longer history. Silo-like structures situated on roofs 

of edifices are known already from some First Intermediate Period ï Middle Kingdom models 

and soul houses (cf. iconography ID 162, Kroenke 2010: 202, ref. 1245). Later, during the New 

Kingdom, also some depictions of houses represented in tombs showed storage facilities placed 

on their roofs. As an example might serve the depiction in the tomb of Djehutynefer (TT 104). 

The tomb is situated in the Theban necropolis and dates to the reign of Amenhotep II (Shedid 

1988: pl.27).  

There are two important questions to be asked regarding this images. First, do they 

reflect a reality or are they a convention? Considering the archaeological evidence of storage 

facilities, it is noticeable that in the case of larger houses (considering only the dwellings of 

strata who could afford richer burials) the silos were situated within the larger compound 

(Chapters II and V.3.3). They were either adjacent to the residence, or moved closer to the 

enclosure walls of the compounds. Frequently they were well hidden. The same might be said 

also about Amarna villas (e.g. Kemp 2014: 184, fig. 5.23).  

Now, we should think how/where similarly located silos would be represented in 2D 

and 3D images of houses. In this sense, the storage facilities might very well be depicted in the 

composition seemingly on the roof, because it would be the only place where they did not 

disturb the composition, but where they were still visible. Silos depicted in front of the house 

might be to certain extent disturbing. Not always there would be enough free space in a tomb 

to depict the silos next to the house and, obviously, depicted behind the 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 their frequent location ï it might or might not be.  

The Second important question is, if ñroof silosò indeed existed during the studied era, 

when did they sfirst appeared and how frequent they were? Even though the ñsilosò reported 

by Blackman were relatively small, they would still require a house to have solid, flat roof. It 

would be impossible to place them on roof from light materials or on vaulted chambers. 

Unfortunately, we know very little about the nature of roofing of most Old and Middle Kingdom 

houses. The evidence suggest, though, that vaults might been relatively frequent (more in 

Chapter II.3; Chapters V.2.5, V.3.6). In addition, the staircases to the roof are not very 

frequently attested in this earlier era (previously to the New Kingdom), although ladders might 
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been used instead. To sum up, in present moment no conclusive proof of roof silos exists. 

However, their presence/absence/appearance might been closely related to (changing) features 

of house architecture. 

 

II.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 regarding the skills needed for the 

construction (i.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.  

 

II.3.1 Material and masonry 

Some of the material characteristics were already very briefly mentioned in the Chapter I.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 precisely the 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 introduced. As such it appears as a coating on 

certain Predynastic silos in Fayium (cf. e.g. Kemp 2000: 79; Hendricx, Huyge and Wendrich 

2010: 20).  Mud bricks are first attested around 3600 BC from the Buto-Maadi complex. About 

a hundred years later they also appeared in the Upper-Egyptian Hierakonpolis (Moeller 2016: 

62ï63). Buildings made completely of mud bricks were, nevertheless, relatively scarce until 

the Naqada IIIA period (Moeller 2016: 64).  

Nevertheless, soil was not only a basic material for adobe, but also 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 (cf. e.g. the temple of Mentuhotep II. at Deir el-Bahri) (Kemp 2000: 92). Before 

the Greco-Roman period there were only two types of mortar depending upon the nature of the 

construction ï clay used in mud-brick 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 vertical joints were often 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 composition of the 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 importance, 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 and well maintained80 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 the 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 gypsum. Clay 

plaster is documented since the Predynastic Period and was of two different qualities ï a coarse 

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 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 was used.   

As has already been demonstrated when dealing with structures made of adobe it is 

necessary to be aware of the 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 

capacity, plastic and cohesive properties are dependent of its exact composition ï type 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 harder after they dry, but 

more easily eroded by rainfall, while muddy bricks are much more resistant to weather but are 

softer (Kemp 2000: 80; Lucas 1962: 49ï50)81. The presence and quantity of soluble salts also 

influence hardness. Furthermore, sandy and muddy bricks differ in how they conduct the heat 

ï the lower the sand content the lower the conductivity (cf. e.g. Fathy 1989: 46ï46). The 

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

95). 
81 It does not have to be necessarily so, the recent experiment in Spain showed, that actually the adobe made of 

pure mud were the most resistant: http://pajaybarro.blogspot.com.es/2013/04/mas-pruebas-para-comprobar-

la.html?m=1 
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difference is also in their capillarity82.  

In other words, it makes a difference when building 3 m high storage structures from sandy 

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 New Kingdom material it seems that 

there was no one particular composition of adobe in ancient Egypt. Both soils and additives 

(sand, organic materials ï mainly chopped straw and chaff) differed from place to place and 

frequently slight differences in composition of adobe are apparent even within one locality 

(Kemp 2000: 79ï80, Lucas 1962: 49ï50). 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 characteristics of mud-bricks 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 intended (cf. e.g. Fathy 1989: 45) along with constant rebuilding (Kemp 2000: 80). 

Contrary 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 1989: 95ï96).  

Even though mud bricks do not conduct heat well, they do accumulate it and radiate it 

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 ancient Egyptians as quite probably heat was not 

a considerable problem83.  On the other hand, despite the arid Egyptian climate the humidity ï 

the damp coming from the soil of the Nile valley ï might in certain circumstances suppose a 

problem: the capillary rise of water in silt can be up to 1 m above the level of water table. As 

the capillarity of silt is high, mud-brick can also seep quite easily (Chavez and Tupiza 2014)84. 

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 choice and no 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 

                                                 
82https://www.thefreedictionary.com/capillary+action. 
83 Similar structures recently in use by Nubians were commented to store grain and other aliments for a period of 

few years: Ahmad Orabi, prominent villager from Gharb Awan (personal communication). 
84 https://prezi.com/slygbxsea6d2/humedad-capilar-en-muros-de-adobe/ 
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the floor) of certain silos was the relatively low capillarity of sand (Salim and Hampton 2012)85.  

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 must have 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 kind of ñenclosure wallsò (be they a courtyard or 

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 Egyptians ï namely pit silos. These are relevant for a comparison as they 

might have been based on the same storage technology as some of the built-up storage 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 Egypt, but also from later periods (cf. e.g. Sigaut 1978: 29). They 

are definitely cheaper and more efficient not only regarding the storage technology ï restricted 

atmosphere ï but also in protecting the grain from heat. This might be an important point for 

discussion on functions of built-up 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 of Lahun and noted, in accordance with the earlier observations made by 

Petrie, that at the site there are numerous holes in adobe made by rodents (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 firing, of course, sometimes they even used fired 

bricks (cf. 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 firing ï first fuel was 

expensive and second mortar needed 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 general86. 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). 
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Therefore, if and when they decided to better protect their grain 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 facility (archaeology ID 144) where light-grey filled space 

between the thin walls of the magazine and the thicker walls of the rectangular room in which 

the facility stood. 

II.3.1.1 Masonry 

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 preoccupation of 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 and combined 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 reappeared each fifth course.87 In 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 storage structures. 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 construction 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 significantly, from no depth to the depth of several meters (Kemp 2000: 80). For 

example, at Lahun we find walls of houses (and granaries) laid directly on a levelled bedrock 

as well as on levelled ñplatformsò etc. (cf. Frey and Knudstad 2008). In some desert localities 

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 laid as headers 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 rowlocks (cf. e.g. 

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

                                                 
87 More patterns in Mond and Myers (1934) Corpus of Bonds, pp. 47ï52, plates CXIIïCXIV and Spencer 1979a: 

7, 136ï139, pls. 1ï 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 compact muddy floors 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 Knudstad 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 the OldïMiddle Kingdom 

storage facilities ï paved and tamped clay (both might have been plastered). The 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 storage facilities were no 

exception ï 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 chamber at Mirgissa consisting of dust and minute 

fragments of wood or reeds might be among the exceptions (Dunham 1967: 145). Not many 

debris of this kind have been recorded, therefore we cannot make any statements concerning 

which type of roofing was more frequent or 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 a support if covering more than (3 m)88. 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, which 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 mud-bricks or, and this was probably more frequent, made of organic 

material 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 material. Flat roofs are 

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

                                                 
88 Ing. Eduardo Trigo S§nchez, construction engineer, personal communication. 
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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 weight (not well distributed) of the standing 

person doing the filling, but also that of a sack, which could add up to another 30ï40 kg. The 

remains of similar roofs are attested since the New Kingdom and from later periods (cf. fig. 21 

and 23). Another possibility could 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 the granary chambers 

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 roofs might protect from heat, 

especially in comparison with vaulted structures.  

Vaults89 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 a 

slight angle to the vertical, which supported weight with the previously built arch and alleviated 

the buildersô work so that no temporary support was necessary. The use of vaults can also be 

found above doorways (cf. e.g. Dunham 1967; Kemp 2000: 94ï95). The latter use is also 

attested in the case of some granaries (cf. e.g. archaeology ID 23). Use of the vault is attested 

since the 1st Dynasty90.  Furthermore, recent excavations and re-examination of the remains at 

Wah-sut and Lahun show that vaults were, at 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). Mud-brick vaults can safely cover the space of 3 m or 

more and domes about 5 m or more (Fathy 1989: 95) with Kemp supporting 5 m for the vault 

(Kemp 2000: 94ï95). 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 better-preserved 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 vaults seem to be of the type: pitched vault, nowadays also known as the Nubian vault due to its 

continued use in Nubian houses. We suppose that the vaults used for roofing of storage structures as well as other 

rooms were of Nubian type, as we do not know how much the true vault were extended. An example was found 

in Giza Chapel of 6th Dynasty. 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 and required a temporary support for its 

construction (Kemp 2000: 96).  
90 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 have furthermore attested 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 more practical at the time of the filling.  

 

  

a

 

b 

 

Fig. 29 Types of celings used in ancient Egypt : a flat roofing (reconstruction of ceiling in Malkata palace) (Kemp 

2000: fig. 3.8); b pitched (ĂNubianñ) vault (kemp 2000: 3.9). 
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c 

 

Fig. 30 Detail of the pitched (ĂNubianñ) vault: a and b contemporary houses at Gharb Aswan (photo M. 

BardoŔov§) and c of the one of the NK magazines at Ramesseum. 

 

 

 

Fig. 31 Detail of several types of ceilings/roofing found in contemporary mud-brick houses in Tod (vicinity of the 

temple of Moncu). Photo M. BardoŔov§. 
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II.3.2 Wood 

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 preserved. Wooden lids were recovered in 

some sites such as Elephantine and Lahun, cf.(archaeology ID 48) a late-12th-Dynasty small 

completely embedded circular installation covered with a wooden lid or (archaeology ID 56) a 

rectangular cellar (from the same era as the previous) 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 have been remains of ladders were found. The trap-doors 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 wooden, red-painted 

octagonal column (cf. Chapter I.2.4).    

 

 

 

Fig. 32 remains of wooden octagonal column once supporting the roof of the portico of type 2C facility at Mirgissa 

(Dunham 1967 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 impossible 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 

Lucasôs Ancient Egyptian Materials and Industries (1962) or in the chapter ñWoodò (Gale, 

Gasson and Hepper 2000: 334ï363) in Shawôs and Nicholsonôs Ancient Egyptian Materials 

and Technology (2000). First, it is important to bear in mind that local wood constituted not 

only the wood 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 construction of storage 

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, windows etc.) would considerably 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 but needed 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 (masonry etc.) and materials employed to construct the built-

up storage structures 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 specific costs then depended 

very much on size, and other specific details. 

 

II.4 Summary: Archaeological Evidence 

The archaeological evidence of storage facilities has been classified into 5 basic types (based 

on shape and construction techniques: types 1ï3 represent built-up structures, type 4 includes 

pits and type 5 comprises movable containers. Types 1ï3 and 5 were further divided into sub-

categories taking into consideration specificities of each type. Three types of storage facilities 

are not attested from the whole treated 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 whole group comprised various 

configurations of individual circular silos. The remaining built-up 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 grain storage. 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 not sufficiently 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 regarding the 

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 elaborate installations, 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 survived from the 3rd Dynasty. The best known 3rd-

Dynasty archaeological evidence is probably the silos and storage facilities at Elephantine (cf. 

e.g. archaeology ID 131, 156) and El Kab (archaeology ID 134). The 4th and 5th Dynasty 

evidence is slightly biased towards the Memphite necropolis, mainly towards Giza 

(archaeology ID 147, 148) and partially also Dahshur (cf. e.g. archaeology ID 150) although 

the silos at Elephantine were also continuously in use. The difference between the 4th and 5th 

Dynasty is the shift of Giza located storage installations from those related to pyramid 

construction to those related to cult maintenance. Finally, the 6th Dynasty 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 oasis (cf. e.g. archaeology ID 124, 125, 126, 184). Old 

Kingdom storage facilities were found also at Mendes (archaeology ID 137), though the date 

was not specified (Redford 2010: 18ï21). 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 exceptions at Balat. This is probably valid 

up to the end of 11th 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 Amenemhat I. 
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If the former statement is true, then the 12th Dynasty 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 very beginning of the 12th 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 facilities that could be clearly related to any royal palace (cf. 

later discussion in part 2). This picture partially continues up to some point in the 13th Dynasty. 

Even though the known examples of the largest granaries (type 2C) slowly ceased to be used 

since the end of the 12th Dynasty, it was probably then when the remaining pieces were 

ñabandonedò. This of course, does not mean that there were not some other type 2C granaries 

that have not been discovered. Besides this fact, the 13th Dynasty continued to be quite varied 

regarding the provenance and find contexts (again from the houses of particulars to the villas 

of high officials). 

 

 

 

 

 

Fig. 33 Distribution of archaeological evidence of built-up storage facilities (type 1ï3) during the studied era. 
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Fig. 34 Estimated storage capacities of individuals types of storage facilities: 1 capacity of individual structure (the 

overall capacity of group not included); 2 estimated minimum capacity, the real one was probably larger; 3 not 

completely excavated; * average capacity, the figure for Old Kingdom ï early 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 frequently attested 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 

attested, but this might be due to the state of preservation or documentation. Their capacity was 

probably in most cases less than 4000 litres (833 HqA.t), though often it is difficult to reconstruct 

this figure. We can observe how the growing capacity improve the treatment of the edifices ï 

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 capacity between 8000ï45 000 l. The most elaborate were, of 

course, the largest structures ï type 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 households, 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 qualitative ñjumpò regarding storage 

capacities, as it seems that the smallest type 2C structure had an estimated volume of 50 000 

litres. However, there was apparently a huge leap between the smallest and the largest type 2C 

facilities (with volume exceeding 1 million litres). 

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 from them. Another exception is circular silos 

range of storage capacity in litresrange of storage capacity in hqA.t range of storage capacity in XAr
Type 1 ц 1180 - 21210 ч 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 50 000 ш - 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 FIP30 * 6 and 1/4 0.6

Type 5Aa  late FIP - MK50* (- 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
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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 to deal with indirect evidence ï 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. The type 2A and type 3 facilities were definitely too polyvalent to employ any specific 

grain storage technology. As such they were probably deliberately destined for short-term 

storage. The type 1, 2B and 2C facilities might. On the other hand, those operated on the basis 

of restricted atmosphere and thus could be potentially suitable also for the long-term storage. 

However, regarding the contexts this frequently was not the case. A great number of facilities 

were found in contexts suggesting regular disbursal of grain and re-filling rather than the long-

term storage. Of course, it cannot be excluded that the same facilities in other contexts might 

not serve for the long-term storage. In this sense it is notable that while type 1 and 2B facilities 

dispose of windows 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 for long-term reserves. A further 

point of discussion would be to take into consideration that other facilities ï pit silos ï are less 

expensive and more efficient for long-term storage than any of the built-up storage facilities. 

Why would the built-up storage facilities be used (regularly) for that purpose? In the case of 

type 2C facilities their large capacity and easier access to stored grain (e.g. possibility of faster 

extraction) might play a role. But in the case of smaller type 1 and 2B facilities similar 

assumptions are less well 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 at one place. 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, 2 and 5 facility in the same place (cf. 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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III Iconography  

Together with archaeological evidence, iconography (cf. e.g. M¿ller 2015: 78) is the richest 

source on grain storage facilities. Furthermore, representations of so-called granaries91 and 

cereals have a long tradition in funerary art. 3D images are known since the very beginning of 

Egyptian history, as seen in the 1st Dynasty clay models of individual silos found at Abydos (cf. 

e.g. iconography ID 186, 191, 192). The 2D images of structures used for grain storage only 

appeared later around the mid-5th Dynasty. The iconographic part of the source database 

contains 229 records. One hundred and twenty-one 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 storage facilities and one is a model of 

grain. However, it is necessary to state that the 3D iconographic evidence is even richer and 

altogether 163 of so-called granary models and their fragments have recently been listed by 

Kroenke (2010: 216). In my database I have only recorded examples that were well described 

in publications. Furthermore, some models have 2 entries in the source database in order to 

have at disposal various viewpoint92.      

Besides the abundance of documents and their distribution is space and time, which 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 related activities (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 grain storage 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 limitations93 have been the subject of scientific studies with 

greater frequency than their archaeological counterpart (cf. e.g. Adams 2007; Do. Arnold 2005; 

Badawy 1948; Kemp 1986; Kroenke 2010; Siebels 2001; Swinton 2012; Tooley 1989). This is 

why they are still relevant in any study focused on grain storage. However, it is necessary to 

                                                 
91 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 seen that the nomenclature of grain storage facilities depends on the 

employed storage technology. We have also seen that in the archaeological record there is no positive attestation 

of a granary only of silos. Nevertheless, due to the earlier custom to call the depicted grain storage facilities 

ñgranariesò I employ this term throughout this chapter ï having in mind the above stated problem of nomenclature.   
92 Only models where multiple views were at disposal or could be taken by the author. 
93 E.g. the fact that they convey 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 method that I am not primarily 

concerned with iconography as a mode to interpret the content (themes and motifs) (cf. e.g. 

M¿ller 2015: 78). Rather, I have decided to focus mostly on the description and classification 

of 2D and 3D motifs of grain storage proceeding from the various 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 complement to archaeological 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 

question 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 included, are composed 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 background, 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 unfortunately 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 parties ï sender 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: 215). 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 represented elements 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, that what we know 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 that not only were the depictions ñan elite matterò, but also that the analysed 

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 influenced by many factors such 

as the tomb ownerôs status, resources, personal preferences, the artisansô skills and choices etc. 

Different components of this decoration probably varied in their exact significance and these 

differences are often not discernible to us today (Hudakova 2013: 3). 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 rather artists and tomb owner who conveyed the message to the tomb 

owner and other visitants of the tomb (e.g. 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 and well-situated members of ancient 

Egyptian society. 

The choice of what is depicted is, nevertheless, influenced 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) in the given era was the provisioning of the deceased94. In 

this sense, van Walsem pointed out, that no one monolithic concept can be applied to the 

decoration of each elite tomb (van Walsem 2005: 98-101). Thus, the decoration might have 

even had slightly different 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 

                                                 
94 In accordance to this statement, J. M§lek pointed out that, at the very beginning, the scenes (in tombs and 

temples), in fact, limited on depictions of offerings, their preparation and on the representation of funerary estates. 

This rather narrow focus then developed into thematic cycles surpassing the original subjects (M§lek 1999: 65-

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 implications, 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. Surpluses of grain symbolized 

wealth (Bourrriau 1988: 105; Kroenke 2010: 201; Stoof 1981: 77-78) 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 and thus the symbolic supply of grain ensured 

the performance of these rites (Kroenke 2010: 201-202). 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 2010: 102-202). 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 deceased and ensure 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 images and 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 pointed out that in 

Egyptian art we always encounter two classes of images: First, visual images depicting material 

reality; second, mental images depicting ideological reality (van Walsem 2005: 71-83). For the 

purpose of this work, i.e. to complement technical details not preserved 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 this reality should be considered as elite bounded ï i.e. we are not 

dealing with a silo of any ordinary peasant but rather of a very well situated person or even with 

the kingôs/godôs propriety. Therefore, if we are to complement some archaeological evidence, 

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 as how the elite estates 

functioned, the economical base of elites or the performance of crafts etc. (e.g. Swinton 2012). 

However, we still neither understand the real significance of this realistic character nor its 

relation to developments of artistic conventions or 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 important. 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: 219-220).  

Regarding style, Baines noted that artists were probably mainly trained in producing 

particular schemata. They were taught the techniques of representation ï 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 less complex than reality as it is easier to copy than to work from 

nature (Baines 2007: 213-216). However, development may proceed towards the more realistic 

or accurate. There might have been a tension between visual criteria (approach to reality) and 

systems requirements of intelligibility (Baines 2007: 213). This subject certainly far surpasses 

the focus of this work and I do not wish to discuss it in any detail, however, it is important to at 

least consider that a depicted structure (either 3D or 2D) might not be influenced only by artistsô 

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 that are rather unique. Harpur observed similarities in decoration 

of some tombs belonging to members of one family. She, however, stated that it is rather 

influence ï an exchange of ideas rather than ñcopyingò and the similarities appear mostly in 

sections of scenes ï in particular motifs, postures of depicted figures (Harpur 1987: 21-22).  

Thus, if we are to use depictions of granaries, one should be aware that they depict 

artisansô ideas/memories, clientsô demand (though both probably idealized, they would be 

somehow related to, or based on some real-life experience) 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 and the search for specific 
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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 details and why. 

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 elements might 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 depicted might 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 explanations for this: either 

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 depicted. Most authors would 

agree that among these principles was an attempt to capture character ï to show the most 

important features of the object (Schªfer 1986: 89). How exactly the whole process worked and 

why certain features are considered important in specific cultural environments has not been 

fully resolved (Baines 2007: 207). The most important work on this subject is without doubt 

that of Schªfer (in English 1986). Schªfer, intended to describe how three dimensional reality 

was transformed into two dimensions by simplifying the object in order to express its most 

important characteristics (Schªfer 1986: 43). To do so the artists were supposed to choose the 

most characteristic surface of an object (often also the largest one) and fill it with indispensable 

details (Schªfer 1986: 96). Sometimes, however, more than one surface could be depicted, 

though this happened with much less frequency (Schªfer 1986: 99). To this Van Lepp (1996: 

93-114) added a detailed explication of how the Egyptian artisans used the technique of 

rabattement, in which objects are turned 90Á. This, according to Van Lepp, often helps to 

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 completely sure of them (M§lek 1999: 129) and a reading of a 

particular picture is not always clear. This is also true in the case of granaries. An example can 

be seen in the depictions of a so-called pedestal. In earlier works, granaries were represented as 

being located on a kind of pedestal (cf. e.g. Siebels 2001). 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 out of 57 Old 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 Intermediate Period 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 time ï Thebes. This difference between the Old Kingdom and 

post-Old Kingdom periods might simply be a result 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 often excavated 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 

preservation. 

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) that probably date 

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 the post 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 the problematic 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 seems that 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-up storage structures will be dealt 

with separately from the 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 more detailed. In 
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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 studies focused on the problematic 

elements of funerary models (Eschenbrenner-Diemer 2013; Kroenke 2010; Tooley 1989). 

Therefore, I did not treat the 3D evidence in the same detail as there are already lists and 

catalogues of existing models, I recorded only the best 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 evidence is 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 dealt with in Chapters II.1-

II.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 into funerary models. 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 an overview of what types of movable containers are 

represented in relation to grain storage/transport. 

 

III.1 Cereals 

Several variants of barley and emmer have been recovered from archaeological sites, but it is 

difficult to identify them in two-dimensional art. 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: 69-70)95. They are depicted at various heights (to the waist or higher) and 

painted yellow/brown (Swinton 2012: 69-70). 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 

                                                 
95 In the Chapter II.1 we have seen that several types of barley and emmer were cultivated during the studied era. 

However, the visual differences between them might be difficult to capture in the ancient Egyptian 2D art ï see 

the fact that there was hardly any difference between depiction of barley and emmer. In addition, it was probably 

not necessary to make any detailed differentiation. The depiction of barŌey and emmer might be simply a kind of 

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 (black, yellow, red/brownish) as 

loose pieces of ñfruitò.  Thus any attempt at identification is especially problematic, when we 

do not have at our disposal an original painting (preserving colours).  

During the Middle Kingdom models of fauna and flora can be found in tombs, this 

includes model grain ears. One such model was found, for example, in a pit in the mortuary 

temple of Senwosret I at Lisht (iconography ID 207). It was, like other models of this kind, 

made of faience. It was rather small ï it measured 0.6 cm 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 that the content 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 Qubbet el-Hawa. The 

most frequently 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 were charred (Edel 2008: 

LXXXI ff.).  

 

III.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 this chapter. 

Here, I would like to deal with the specific contexts in which these images appear into more 

detail. More precisely, I 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 the overall description (listing of types).    

The source database contains 56 records96 of granaries that were depicted in tombs, 

which could date to the Old Kingdom97. About 11 records belong to the 5th Dynasty98. Four of 

these were documented at Giza at cemeteries around Khufuôs pyramid: G 2000 (2 tombs: 

Ankhmerutnesut and Senedjemib-Inti), G 4000 (Kaiemankh) and G 7000 (Khufukhaf II) (cf. 

iconography ID 2 (Ankhmerutnesut), 3, 4, 38).  Seven depictions come from Saqqara, from 

                                                 
96 The number is not necessarily the final one. 
97 The exact dating is not always clear, about 5 depictions, all but one from provinces, might be actually of First 

Intermediate Period date. 
98 The exact number depends on the precise dating. 
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tombs D 2 (Kemrehu), 15 (Sopedhotep), 22 (Ti) 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 of them were viziers: Ptahhotep, Ti and Senedjemib-Inti. Khufukhaf II bears 

the title kingôs son. Remaining owners had hardly anything in common, regarding their titles.  

One tomb owner, Kaemrehu, was in charge of reversion offerings in the house of life (Hry wDbw 

m Hwt anx), which 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 Senedjemib-Inti.  

Kaiemnofret was a sAb aD-mr, though whether grain storage could be an important part of his 

responsibilities is not clear. Ankhmerutnesut was overseer of the storeroom of palace attendants 

(jmy-rA s.t xntjw-S n pr-aA) and Kaiemankh, was active in the treasury (sS n pr-HD, sHD pr-HD, 

sHD jry(w)-jxt nt pr HD). 

The 6th-8th Dynasty evidence of granaries depicted in tombs is reflected in 45 records. 

The majority of granaries come from Saqqara, including the locality Tabbet el-Guesh, with 33 

representations total. Two images come from the Lower Egyptian provinces of Mendes and 

Tell-Basta and ten representations were found in Upper Egyptian provinces including 

Deshasha, Meir, Hawawish, Hagarsa, Thebes, Naga ed-Deir and Hamra Dom. No images from 

Giza could be firmly dated to the 6th-8th Dynasty. However, it is necessary to emphasize 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 mastabas, while Kagemniôs mastaba contained 3. This means that the 41 

images come from just 35 owners.  

Regarding the owners, we can recognize 3 large groups based on occupation. Group A 

consists of viziers (owners of 11 representations: iconography ID 1, 6, 17, 21, 22, 23, 36, 37, 

41, 44, 45, 46). Group B includes the middle and lower ranking officials and one woman, all 

buried around the pyramid of Pepy II (owners of 11 representations: iconography ID 13, 26, 

27, 28, 29, 30, 31, 32, 33, 34, 35). Four of these persons were HqA-Hw.t (iconography ID 26, 27, 

28, 34), combined with the title jmy-rA gs-pr in three instances (see e.g. iconography ID 20, 21 

and 35). Two were jmy-rA xntiw-S (see iconography ID 31, 32). Two simply had ranking titles 

recorded (iconography ID 13 and 29). One was an jmy-rA pr-aA (iconography ID 35), one of 

them was a sS a n nswt (iconography ID 30) and one was a woman (iconography ID 33).  Group 
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C consists of provincial potentates (owners of 9 images: iconography ID 8, 9, 15, 16, 20, 24, 

25, 42, 218)99.  

The ranking titles of the owners 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 chambers100. Some of the group A representations were also 

located in burial 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 

Ankhmahor (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 II 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 Deshasha, all tombs date to 

the reign of Pepy II 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 5101 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 II pyramid, could 

be classified with the second group. Nikauisesi and Remni both had tombs 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 titles jrj -pat and HAty-a and was an overseer of works. 

Remni, on the other hand, held the lower ranking title of smr-watj, but his title string shows he 

was active in the economic sector. He was an jmy-rA st (cf. iconography ID 39).   

Lastly, only 3 female owners of granary depictions in tombs are known from the whole 

Old Kingdom. All these women were priestesses of Hathor. One of them, Shemait, was buried 

at Saqqara at the pyramid of Pepy II (iconography ID 33). The second one, Hewetiaa, was 

buried in Meir in the tomb of Pepyankh-hery-ib (iconography ID 25). The third one, Sat-net-

Pepy, was buried in Mendes (iconography ID 42). All burials date to the reign of Pepy II 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 the First 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 

                                                 
99 One of them was also classified as vizier, though buried in Meir: Pepyankh-heri-ib, iconography ID 24. 
100 This is also the case for the vizier Mereri, buried at Pepy II cemetery, who is as the vizier classified to the group 

, iconography ID 45). 
101 Titles of 5 other individuals buried at Pepy IIôs pyramid were not certain (iconography ID 229-233).  
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ID 47, 50) and Qubbet el-Hawa (iconography ID 96). All belongs to local potentates, in three 

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-rA mSa Antef who served Mentuhotep II (iconography ID 48), the other was built by the 

vizier Antefoqer and given to his mother, Senet (iconography ID 54). The burial dates to the 

early 12th Dynasty during the reign of Senwosret I. Antefoqer 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). All belonged to local governors: Kheti (ID 51), probably 

dating to the early 12th Dynasty; Amenemhat (ID 53), dating to the reign of Senwosret I; and 

Khnumhotep II. (ID 52) dating to the reigns of Senwosret II ï Senwosret III. Kheti and 

Amenemhat both held the title Hry tp aA, while Khnumhotep II did not. The latter is now 

considered to have been the governor of the town Menat-Khufu (Willems 2007: 44, 63 ref. 

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

Several tens (53) of granaries are known from 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 coffins specifically, I decided to study only the coffins accessible via 

on-line museum catalogues and those published by Lacau in Catalogue G®nerale (CG) or in 

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 I had to work only with 

description. I searched for coffins with granaries in the sequence tables of Harco Willems 

(1988), but in several instances I could not confirm whether the coffin actually bore a granary 

depiction. The two granaries, which were neither published nor present in the CG are the coffin 

with unknown owner uncovered recently at Qubbet el-Hawa in the tomb of Sarenput II by the 

University of Ja®n (iconography ID 175)102 and the coffin of Sobekhotep (iconography ID 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 

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

                                                 
102 I would like to express my gratitude to the director of the Qubbet el-Hawa mission Alejandro Jim®nez Serrano 

for permitting me to include the unpublished material. 
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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 from Deir el-Bersha. With the 

exceptions of the sarcophagi of the royal family of Mentuhotep II from Deir el-Bahri, the 

granaries on coffins are a provincial phenomenon related to provincial elites ï governors and 

their immediate subordinates. Furthermore, there are two important differences between the 

two groups: material ï stone versus wood - and 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 short sides (see iconography ID: 225, 226 ï the 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 granaries (cf. e.g. 

iconography ID 62 and 223). Regarding the other owners, the best example103 we find in the 

group of governorôs subordinates is buried in the courtyard of tomb 2 (Djehutihotep) at Deir el-

Bersha. Here we meet with governorôs stewards jmy-rA pr (see e.g. iconography ID 66); 

physicians swnw (see e.g. iconography ID 177, 178) and overseer of the army jmy-rA mSa (see 

e.g. iconography ID 59). In other instances documented at Deir el-Bersha we have a great wab 

priest (iconography ID 227) and the scribe of the royal documents and scribe of coffin, sS a n 

nswt and sS hh (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 owner 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 (see e.g. iconography ID 49, 56, 60, 78, 79, 80, 141, 

225, 226). Thus, all elite 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 

closing ñsceneò of the agricultural cycle related to cereal cultivation. Second, 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 phases from 

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 storage ï it always appears associated 

with agricultural activities, but not all depiction of agricultural cycles included grain storage 

(Harpur 1987: 157-158). When part of the grain harvest cycle, granaries could be depicted either 

                                                 
103 We may expect that it was very similar in all provinces, however, at Meir or Beni 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 grain storage scenes appear depicted together with so-called scenes of 

rendering of accounts. These consist of responsible persons, usually labelled as HqA.w 

Hw.wt/njw.wt, rendering accounts to present to scribes (Harpur 1987: 169-170; Swinton 2012: 

76). Swinton 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 we consider taking grain from 

heaps the first stage of grain storage, then we find the first attestations already during the 4th 

Dynasty in the tomb of Meresankh III, although this tomb did not contain any granary 

representations (Simpson 1974: 22). In my work, I decided to focus only on depictions of 

storage structures, thus I did not record tombs where only the first and second phase of grain 

storage were depicted. Furthermore, I decided to consider whether the granary is rather the 

closing scene of harvesting or the first scene of the baking and brewing process (cf. also Swinton 

2012: 74-76). Exceptionally, so far attested in only two cases, granaries can appear associated 

with the remuneration or distribution of rations (iconography ID 12, 17).   

Besides these representations of granaries related to what we could consider ñdaily lifeò 

we have others where storage facilities appear depicted together with offerings or other ritual 

scenes. This latter context I call simply ritual. Even though they may exist several ñritualò 

contexts whose exact meaning probably changed with time, I will not attempt to distinguish 

one from the other. Of importance here is the fact that these depictions of granaries were not 

related to any real-life activity outside of burial. The granaries 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 the 5th Dynasty 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, Saqqara D 15, 

5th Dynasty (Harpur 1986: 60, 63, fig. 3, 6); b) measuring of grain followed by the baking/brewing scenes; the 

tomb of (Khentika, Saqqara, 6th Dynasty (James 1953: pl. 9); c) grain harvest cycle, grain being measured; the 

tomb of Kaiemnofret, Saqqara D23, 5th Dynasty; (Simpson 1992: 18, pl. F). 

 

Representations of granaries were depicted either in chapels or, since the very end of 

the 5th Dynasty, also in burial chambers. However, all storage structures represented in the latter 

location always belonged to ritual context. All post Old Kingdom images of granaries in tombs, 

scarce as they are, seem to come exclusively from the cultic parts of tombs. Originally, 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 depicted on its southern wall (at the feet of the buried individual) in the late 6th 

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 represented a 

visualization of a part of the offering ritual ñSpeiseritualò. Besides the granaries and other 

specific objects, two coffin texts, CT 248 and 924-5, also often appeared near or on the foot 

side of the coffins. Both of them dealt with the presentation of cereals 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 to come from the fields of offering (sH.t Htp) and/or fields 

of Iaru (sH.t jArw) (see e.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 12th Dynasty (Willems 1988: 213 and 238-244).  

Representations related to each of these specific contexts are not evenly distributed in 

time. Thus, only four 5th Dynasty storage structures (2 from Saqqara and 2 from Giza) are 

depicted as being filled (iconography 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 6th Dynasty. No 6th 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 to the reign of Pepy II 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 less clear. Nevertheless, most of them appear to be 

related to ñdaily-lifeò scenes, even at the time when these types of scenes are not attested in the 

Memphite zone. Only four 6th Dynasty provincial depictions, both from Meir, come from the 

burial chamber (iconography 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 coffins displaying activities. In the latter situation the 

scenes appear to be related to the wish stated on some coffins where silos are inscribed with 

phrases like: dj=k Hfn bd.t HD.t (see e.g. iconography ID 62).   

All these representations of storage structures 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 important works Yvonne 
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Harpur (2006: 434) noted 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 granaries in his work concerning ancient Egyptian 

architectural design (1948: 118-121; 1954; 1966: 32-36). Already in 1940s he stated that during 

the Old Kingdom granaries were painted in two forms. Either as a row of circular silos (le silo) 

or in the form of an orthogonal structure (la tour a quatre montants), which reminds him of the 

determinative for sanctuary O20 (Badawy 1948: 118-120). However, in fact, both these 

categories are quite broad and in both cases a further subdivision might be useful. Most recently 

Flores (2015: 5-6 and 75-78) classifies both tomb reliefs and paintings as well as determinatives 

of silos into 3 types. Determinatives definitely precede tomb depictions, the first type of which 

is represented by the sign O51 (Snw.t) according to Flores. For the second type Flores classified 

determinatives of circular silos both with and without lids closing the top. The last and third 

type represents, according to Flores, sign O26 whose shape rather resembles a vessel (2015:5-

6). Floresôs typology of granaries from tomb paintings and reliefs is one of the most convincing 

as it not only focuses on the architecture of these structures, 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 2015: 80-82) and 

his type 1 includes 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). 

I 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, I had already considered the information provided by the archaeological 

evidence when I 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 typology is based are the shapes of the silos. The 

other attributes are briefly described for every category.  

The results are the three following types: type 1 conical; type 2 orthogonal with a simple 

vault; type 3 orthogonal. Although, I conducted my research independently from Flores (cf. e.g. 

BardoŔov§ 2014), we come to the same conclusions regarding the basic form of the first two 

types. However, unlike Flores I further subdivide types 1 and 2 into subtypes, considering the 

presence/absence of a knob-like lid and other evolutionary trends. Furthermore, I 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 composed of several 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 silos ï the space where the agricultural products 

were stored. Other features regularly found included the so-called pedestal (enclosure wall), 

doors giving entrance to the storage complex, staircase(s), and columned porticoes 

(courtyards)104.   

All types, especially the second, were subject to alterations and transformations in the 

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 I would like to mention, that 

this was a very difficult task. At the very beginning, I dealt with the Old Kingdom and First 

Intermediate Period ï 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 certain traditions 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, I 

would like to stress that 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 

easily identified with their 2D counterpart, the First Intermediate Period ï Middle 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 archaeological evidence.   

 

III.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 (iconography 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 a knob-like shaped lid or 

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

                                                 
104 It is my personal 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 considered as type 1A (iconography ID 3, 4, 5, 10, 14, 38, 46, 96) and the 

structures without the lid as the type 1B (iconography ID 7, 11, 12, 16, 17, 20, 228). With the 

exception of the granary from the tomb of Setka at Qubbet el-Hawa (iconography ID 96) and 

possibly also that of Ihy at Thebes (iconography ID 20), all type 1 depictions date to the Old 

Kingdom. The tomb of Setka was in use for a long time span that encompassed four generations 

of Setkaôs family. However, Setkaôs son describes gifts he obtained from a Herakleopolitan 

king in his autobiography, therefore suggesting that the tomb dates to the First Intermediate 

Period (Edel 2007 vol. III: 1743-1744). Ihyôs tomb is not precisely dated but it is either from 

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 granaries date to the 5th Dynasty105.  Type 

1B granaries date to both the 5th and 6th Dynasties. All type 1 facilities but one (iconography ID 

4) were depicted in chapels within the context of daily-life scenes.  

The first attestation of these silos always display the lid and in total only two clearly 5th 

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 either black or greyish-blue, 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 

was not 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 

workers ï thus they would represent structures with a height between 1.80-2 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. 

 

  

                                                 
105 And maybe also Kaiemankh who dates to the end of 5th ï beginning of 6th Dynasty (iconography ID 4). 
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Fig. 36 a) conical silos with lids (Nianchchnum und Chnumhotep: Moussa and Altenm¿ller 1977: 127, Taf. 54 [a, 

b], Abb. 24); b) conical silos without lid (Nikauisesi room I, W wall: Kanawati 2000: 37-8, pls. 12-14). 

  

The windows for extraction, as can be seen in figure 38, can be either turned to face 

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. Here we can 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 Kaemrehu; Saqqara, mastaba D2, reign of Djedkara (Vandier 1978: 186, 

fig. 85); b) granary from the tomb of Sopedhotep; Saqqara, mastaba D15; late Nyuserra ï Djedkara (Harpur 1986: 

63, fig. 6); c) granary of Kaiemnofret; Saqqara, mastaba D23, Menkauhor ï early Unas (Simpson 1992: pl. F). 

 

 

III.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 form of the 

facility. However, despite this conical shape, they represent orthogonal vaulted structures 

instead of a circular one. They are divided into two important sub-types ï type 2A and type 2B. 

While, type 2A structures display several attributes that makes them 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 consider 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 models ï i.e. orthogonal chambers. If we doubt, 

whether 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 (cf. 

Fig. 38). Those probably represented structures that we know from the Ramesseum and served 

to store many manufactured or raw commodities (e.g. cloth, drink etc.).   
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Fig. 38 a) the vaulted magazines depicted in the tomb of Rekhmira (Photo M. Frouz, Archive of the Czech Institute 

of Egyptology); b) magazines and silos depicted in the burial chamber of Kaiemankh (Junker 1939: Taf. II).   

 

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 commodities stored are not cereals. However, regardless of their shape grain 

storage facilities never feature entrance doors, but rather windows for 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. I suggest that the thickness and the context in which 

the facilities had been depicted might be of some help. Thus, the thinner structures displayed in 

the context of daily-life activities and with stress on storing grain would represent circular silos, 

while thicker structures that come from a ritual context and store a wider range of aliments 

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 (e.g. iconography ID 55). In fact, these become the rule for all First 

Intermediate Period ï 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 

ï circular silos, vaulted chambers or 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 might be of 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 granary depicted 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 was the same. In both cases it was a ritual context of 

funerary offerings (Kanawati 2010: 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, type 1, was 

related to baking/brewing scenes (Kanawati 2000: pl. 48), while type 2A were related to 

offerings/funerary equipment (Kanawati 2000: pl. 66). In Mehuôs tomb one granary is situated 

in the chapel and another in the burial chamber. The type 1 silos displayed on a relief from the 

chapel are related to ration distribution according to the accompanying inscription (Altenm¿ller 

1998: 148). The structures depicted in the burial chamber originate from a ritual context of 

funerary offerings and have a different form from that of the type 2A granary (Altenm¿ller 

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 one in the 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. 19), while On 
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the opposite western wall type 2 silos, which are very similar to the type we see on the southern 

wall of the burial chamber, seem to be depicted (Firth and Gunn 1926: Pl. 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 agricultural 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 from a ritual context (James 1953: pl. XXXIV). 

The tomb of Kaiemankh is an exceptionally interesting case. This official from the 6th 

Dynasty also has several storage facilities depicted in his tomb, more precisely on the western 

wall of his burial chamber (Kanawati 2001: pl. 14). In some sense they are a kind of catalogue 

of types of storage facilities. The painting in Kaiemankhôs burial chamber consists of three rows 

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. Thus, the rectangular 

storerooms should be used to store jdmj (red linen), sSr (royal linen); Sma nfr (good Upper 

Egyptian cloth); aA (fine cloth), aD-fat; other oils, furniture, objects and tools, objects related to 

shipping (Kanawati 2001: 40-41). The middle register is not accompanied by any inscription. 

The conical silos in the lowest register should store fruits and vegetables, namely: waH (carob 

beans), dAb.w (figs), nbs-fruit (Kanawati 2001: 41). 

Type 2 structures appear at the beginning of the 6th Dynasty. 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 classified as type 2Aa. The dividing 

walls were cut and pointed on the top. The 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 

shape as the type 1 extraction windows ï i.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 knob-like lid on the top. I decided to classify them, as type 2Ab structures 

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 painted black or blue/greyish blue and the wooden parts 

were painted red. 

The type 2A structures were in use during the whole 6th Dynasty 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 facilities 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 I 

(iconography ID 36, 37, 39) and one to the reign of Pepy I (iconography ID 23). Sixteen type 

2A structures date to the Pepy II 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 daily-life scenes (iconography ID 8, 39), while the 

remainder originates from ritual context. At the Memphite necropolis during the reign of Pepy 

II and in Tell Basta this type started to be depicted in more a schematic and stylistic way. The 

silos were sometimes very tall and slender (see e.g. iconography ID 29, 30). In addition, some 

images were painted brownish-yellow 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 further developed into what I 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 

their ñheightò. Indeed, all these First Intermediate Period and Middle Kingdom 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 more hill-like. The type 

2B structures also have two variants: The variant type 2Ba represents silos that have individual 

chambers visually separated from each other, while type 2Bb represents silos that are 

continuous. When this happens, they may feature a terrace and filling from the top. Again, they 

were usually painted black or blue/greyish-blue. At least some of these structures might 

represent vaulted cellars or vaulted chambers below the staircases (cf. below Fig. 41c). Others 

might represent type 1 silos.  
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Fig. 39 a) Type 2Aa vaulted silos from the tomb of Mereruka at Saqqara; 6th Dynasty, reign of Teti (Kanawati 

2010: pl. 107); b) type 2B vaulted silos from the tomb of Sen at Saqqara; 6th Dynasty, reign of Pepy II (J®quier 

1929: 40); c) type 2Bb vaulted silos from the tomb of Antefoqer and Senet at Thebes; beginning of the 12th Dynasty 

(Davies 1920: pl. XV); d) Type 2Ba silos from the coffin of Sepi; Deir el-Bersha, mid-12th Dynasty (photo M. 

BardoŔov§, Louvre E 10779 A); e) type 2Bb silos from the coffin of Sobekhotep; Beni Hasan, late 11th Dynasty 

(courtesy of The British Museum; EA 41572106); f) the type 2Bb granary from the tomb of Khety at Beni Hasan; 

reign of Amenemhat I? (Vandier 1978: 238, fig. 103). Mind the peaked walls reminding us of wooden models 

depicted in both early MK examples from Beni Hasan.  

  

Altogether thirty-three 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-cut tombs (iconography ID 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, 212, 67, 75, 173, 177, 217). Five of them come from 

the cultic spaces of tombs and were displayed in the context of daily-life scenes (iconography 

ID 47, 51, 54, 55, 57), another five were depicted on coffins (iconography ID 67, 75, 173, 177, 

217), one depiction 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 

                                                 
106http://www.britishmuseum.org/research/collection_online/collection_object_details.aspx?objectId=163637&p

artId=1&searchText=41572&page=1 
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2Bb) (iconography ID 55, 57, 173, 217).  

To conclude, contrary to type 1 and, as we shall also see, type 3 facilities the majority 

of the sixty examples of various type 2 structures had ritual purpose. Only five originate from 

the context of daily-life activities. Within this ritual context they are displayed as magazines 

storing a variety of aliments besides grain.   

III.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 and never occurred very frequently107. 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 located at Moalla and 

dates to the First Intermediate Period ï early Middle Kingdom (iconography ID 50). The 

remaining two tombs are from the 12th Dynasty and situated at Beni Hasan (iconography ID 52, 

53). The coffins are from Naga ed-Deir (iconography ID 215) and Meir (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 quite ill-defined) edifice 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 several chambers 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 the 5th Dynasty and shows structures within an enclosure wall divided 

by a courtyard 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 6th Dynasty and combines type 2Aa magazines with un-vaulted chambers.   

 

 

 

 

 

 

 

                                                 
107 The types 1 and 2 definitely prevail in both types of media ï tomb walls and coffins.  
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Fig. 40 a) Orthogonal granary from the tomb of Wahi at Hagarsa; late Old Kingdom ï First Intermediate Period 

(Kanawati 1995: pl. 6); b) granary from the tomb of Amenemhat at Beni Hasan; reign of Senwosret I (Newberry 

1893: pl. XIII); c) granary from the tomb of Khnumhotep II at Beni Hasan; reign of Senwosret II ï Senwosret III 

(Newberry 1893: pl. XXIX).  

  

Two depictions are not easy to ascribe to any particular type. The shape of the chambers 

is tall and slender and resembles type 2A facilities, but the vaults are missing. The first image 

was recorded in the burial chamber of Sbaku at the Pepy II cemetery (iconography ID 29). The 

second picture is of Theban origin and was found in the cultic space of the 11th Dynasty army 

overseer Antef (iconography ID 213). The first one is thus from ritual context and the second 

one from daily-life scenes. 
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