Bibliotheca Mesopotamica
Volume Thirty

Urkesh/Mozan Studies 6

Three-dimensional
Volumetric Analysis
in an Archaeological Context

The Palace of Tupkish at Urkesh
and its Representation

Federico Buccellati



Urkesh /Mozan Studies 6

Three-dimensional Volumetric Analysis:
the Palace of Tupkish




Bibliotheca Mesopotamica

Primary sources and interpretive analyses for the study
of Mesopotamian civilization and its influences
from late prehistory to the end of the cuneiform tradition

Dual editions
A publication project of the
International Academy of Archaeology




Bibliotheca Mesopotamica
Volume 30

Urkesh /Mozan Studies 6

Three-dimensional Volumetric
Analysis in an Archaeological Context

The Palace of Tupkish at Urkesh
and its Representation

Federico Buccellati

Undena Publications
Malibu 2016



This research was made possible through the support of:

Deutsche Forschungsgemeinschaft
Graduiertenkolleg 1576 “Wert und Aquivalent”

% 1mMAS
The International Institute for Mesopotamian Area Studies

The volume offers a detailed architectural analysis of the Palace of King Tupkish,
built around 2250 B.C. and of the process of construction by examining the steps in
the process through the chaine opératoire method.

In order to quantify these steps, the volume deals extensively with methodology
through a series of algorithms by which the energetic investment in a construction
project can be quantified. These algorithms are applicable in general to structures in
stone and mudbrick, and can be used to define and compare the cost and value of
such structures in a meaningful way. This allows the archaeological record to play a
central role in wider theoretical discussions such as questions relating to
monumentality and prestige or the economy and the social setting that made the
construction possible. This methodology proposes an objective standard of measure-
ment that can be used beyond the case study presented here.

By combining the understanding of the individual steps in the process of con-
struction with the general algorithms and the volumetric measurements from a
precise 3D model of the Royal Palace, this study calculates the effort needed to
construct the building.

Dual editions are published contemporaneously online and on paper.
The paper edition is sold at a nominal price, to cover only distribution costs.
The online edition is available free of charge at www.undena.com.

All rights reserved. No part of this book may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying, recording, or by any information storage and
retrieval system, without permission in writing from the publisher.

Library of Congress Control Number: 2017932337
ISBN 978-0-9798937-2-8
Copyright © 2016 by Undena Publications
www.undena.com



Excavations at Tell Mozan/Urkesh
and publication of its reports
have been made possible over the years through grants from

The Ahmanson Foundation
The Ambassador International Cultural Foundation
The American Cultural Center, Damascus
The Catholic Biblical Association
The Cotsen Family Foundation
The Cotsen Institute of Archaeology, UCLA
The Council of Research, Academic Senate, UCLA
Fondazione Gianmaria Buccellati
Gulfsands Petroleum Plc
IIMAS - The International Institute for Mesopotamian Area Studies
The Mellon Foundation
The National Endowment for the Humanities
The National Geographic Society
The Office of the Vice-Chancellor for Research, UCLA
Rotary Club Conegliano
The Samuel H. Kress Foundation
The San Carlos Foundation
The L. J. and Mary C. Skaggs Foundation
The Steinmetz Family Foundation
Syria Shell Petroleum Development B.V.
Vartanian Oilfield Services
The World Monuments Fund

with the institutional participation of

The Cotsen Institute of Archaeology, UCLA
The Getty Conservation Institute
The Metropolitan Museum of Art
L'Opificio delle Pietre Dure, Firenze
Universita degli Studi e Centro Scavi, Torino



The series Urkesh/Mozan Studies evolves directly from an earlier series

entitled Mozan, of which it continues the numeration. The sequence of

volumes is as follows:

Mozan 1

Mozan 2

UMS 3

UMS 4

UMS 5

UMS 6

UMS 7

UMS 8

Giorgio Buccellati and Marilyn Kelly-Buccellati, The
Soundings of the First Two Seasons. Bibliotheca
Mesopotamica 20. Malibu: Undena Publications, 1988.

Lucio Milano, with contributions by Mario Liverani,
Giorgio Buccellati and Marilyn Kelly-Buccellati, The
Epigraphic Finds of the Sixth Season. Syro-Mesopotamian
Studies 5/1. Malibu: Undena Publications, 1991.

Giorgio Buccellati and Marilyn. Kelly-Buccellati (eds.),
Urkesh and the Hurrians: A volume in Honor of Lloyd Cotsen.
Bibliotheca  Mesopotamica 26. Malibu:  Undena
Publications, 1998.

Sophie Bonetti (ed.), Gli Opifici di Urkesh. Conservazione e
restauro a Tell Mozan. Bibliotheca Mesopotamica 27.
Malibu: Undena Publications, 2001.

Rick Hauser, Reading Figurines: Animal Representations in
Terra Cotta from Royal Building AK at Urkesh (Tell Mozan).
Bibliotheca  Mesopotamica 28. Malibu: Undena
Publications, 2006.

Federico Buccellati, Three-dimensional Volumetric Analysis
in an Archaeological Context. The Palace of Tupkish at Urkesh
and its Representation. Bibliotheca Mesopotamica 30.
Malibu: Undena Publications, 2016.

Patrizia Camatta, The Temple Terrace of Tell Mozan/Urkesh
(Syria). Architecture, Typology and Comparative Analysis of
Mesopotamian High Temples. Bibliotheca Mesopotamica 31.
Forthcoming.

Arwa Kharobi, A Place for the Dead. An Overview of Burial
Practices at Tell Mozan in the Middle Bronze Age. Bibliotheca
Mesopotamica 32. Forthcoming.



to my parents

b2}

“If I have seen further it is by standing on ye shoulders of Giants.
- Isaac Newton






Table of Contents

FOT@WOT.......eiiiiiiiieeee ettt et e ix
Preface. ... eeeeeie e xi
ACKNOWIEAZMENTS........vviiiiiiiiiieicieee e e e e e e xiil
I INtrOQUCHION. c...eiiiieiiie ettt e e 1
L1 APPTOACK. ...ciiiiiiiee e e e e e e 2
1.2 Architectural ANalysiS.......cccouviiiiiiiiiieeiiiiieeeiee e 3
1.3 Elements and Process of Construction............cccuveeveieeenieeeeniiiiieeeeeenns 5
1.4 Theoretical Underpinnings of Architectural Analysis..........ccccueeeennnneen. 7
1.5 Construction of 3D Models: Methodological Aspects.............ccuueunnne. 7
1.6 Application to the AP Palace...........cccceiieiiiiiiiiiiiece, 9
1.7 Impact and Directions for Future Research.............ccccoeevvevciiennnnnnn.. 10

2 Architectural ANALYSIS.......ccccvieicuiieriiieeiiie e e ereeeetee e e e e e sraeee e 11
2.1 The AP Palace as @ Whole.........ccccoocuviiiiiiiiiiieiieeccieeeeeeeeeee e, 12
2.1.1 Palace: POSItION.....cc.uieeiiiieiie et e 14
2.1.2 Palace: Chronology.......cccceeeieiiieeeiiiiee ettt 17
2.1.2.1 Pre-Palace.......coooueiiiiiiiiiiiiiiieee e 17

2.1.2.2 Leveling and Terracing...........ccceeeeeeeeiieersieeeiieeereeeesieeenens 17

2.1.2.3 Construction and First US€.........ccccceverciireriiiieeeeeniiiieeee e 19

2.1.2.4 Use as Administrative Building..........c.cccccoevveiiieenninnnnnnn. 20

2.1.2.5 Chronology and the Seal Impressions of Tar'am-Agade....... 20

2.1.2.6 Chronological Phase Chart.............cccceeveieenciieeeiiiiieeeees 22

2.1.3 AP Palace as a Royal Palace............cccoevviiiiiiieniiieieeeeeee e 24
2.1.4 Palace: TYPOLOZY...ccoouuiiiieiiiiie ettt 26
2.1.4.1 Mirrored plan.........ccceeeeeeiiiiiiiiiiiee e 26

2.1.4.2 Palace ENtrance..........ccocceeveeriieenieinieniieniiee e 26

2143 TWANS. .ot 27

2.1.4.4 RabDEING.......eeiiiiiieiie et 29

2.1.4.5 Proportion of Room Area to Room Perimeter...................... 30

2.1.5 The Perception of Space through the Optic, Acoustic, Haptic,
OlfaCtOrY SENSES......uviiieeeiiiieeeiiiieeeeciieeeeeste e e esbeeeeesrreeeeearreeeeesseennnes 33
2.1.5.1 Sensing the Palace from Outside: AcoustiC..........cccuveeennneen. 34

2.1.5.2 Sensing the Palace from Outside: Optic........ccevvvveereennnnnnn. 34

2.1.5.3 Sensing the Palace from Outside: Haptic............ccccvveeeennnnenn. 35

2.1.5.4 Sensing the Palace from Outside: Olfactory............cc.uuve..e... 36

2.1.6 Palace: in Relation to the Urban Setting............ccccvvvveeeercnnnnnnn... 36
2.1.6.1 EIeVatiOnS.......ccccevuiiriieiieiiieniteiie et 36

2.1.6.2 @D0uuuiiiiiieiiecieeee et 37

2.1.6.3 Canal and Lower Town to West.........cceeveeeeiiiereeeeniiiiieennn. 37



2.1.6.4 Plaza to BaSt.....cooeeeeeeeeeeeeee e 38

2.1.6.5 QUEStION Of ACCESS....uuuriiiiieeeiiiiiiiieeee e e 38
2.1.6.6 VISIDIIItY....coviiiiiiiieiiiiceecce e 39
2.1.7 Building as Synthetic Whole...........ccccccoveiiiiiiiiiiiieeeeeen 40
2.2 Analysis of AP Palace: Sectors and Installations..............cccccoeennnneee. 41
2.2.1 Palace Sectors and ROOMS...........cccoveviiiiiiiiiiiiiiene. 42
2.2.1.1 Sectors A, B, C, D — The Service Wing of the AP Palace....43
2.2.1.2 Sectors E, F — Access to the North and East......................... 49
2.2.1.3 Sector G — Possible Staircase AccCesS...........cceeevirriivriivinnnnn. 52
2.2.1.4 Sectors H and I — The Formal Wing of the AP Palace.......... 53
2.2.1.5 Sectors Y, X and W — Outside areas of the AP Palace......... 59
2.2.2 Palace Installations.............ceeeeeuvieiiiiiiiee e 61
2.2.2.1 The 'Bathroom' Installation in C6...............ccccevvveererirrnnnnnnnn. 61
2.2.2.2 The Clay BIn in C2......cccciiiiiiiieiiieeiieeee e 62
2.2.2.3 The Charred Beams in Cl.........ccccoeeiviiiiiiiiiiiiiieieeeeeeeeee, 63
2224 ThePathin Fl......cccoooooiiiiiiiiceeeeeeee e, 65
2.2.2.5 The Kitchen Installations in D1...........c...ccooeeiiiviiiiiiiiiiennnnn, 65
2.2.2.6 The Baked-Brick Platform F1-Gl.....................ciniiiniiinnn, 66
2.2.2.7 The Drainage System in D and C............ccccuvvviriiiiiiinennenn.n. 67
2.22.8 TheDramin H4..........ccooooii e 68
2.2.2.9 WeEll IN HO...oooooeeiiiieee e 69
2.2.2.10 The Stone Courtyard H3..........ccooveviiiiniieeieeeeeeeeee s 69
2.2.2.11 The Baked Brick Installation Below Courtyard H3............ 70
2.2.3 Palace DImMENSIONS. ........cccoeiiuuiiiiieeeeeeciiiieiee e e 71
2.3 Estimated Footprint of the Palace............cccoevvieeeciiiiiniiiieeeee 71
2.3.1 MISSING SECIOTS...ceeeiriiieeiiiiieeeiitieeeeitieeeerirreeeesnraeeeeeenneeeennseeeens 71
2.3.1.1 Royal Residence...........cccueieevuiiiiiiiiiiieeeiiiee e 71
2.3.1.2 Access Point Towards Plaza............ccccoeviveiiiiiiiciineeeeeeenn. 72
2.3.1.3 Scribal/Administrative Area..........ccccceeeevvvveereeeeeeeeeeeeeeeeennns 72
2.3.1.4 ReElIOUS ATCa.....cccviiiiieeeiiiieeeeiieeeeeiieee et e eireee e e e e e e 72
2.3.2 Estimate of Building Footprint............ccccoevviieiniiiiiiieeeeiieen, 72
2.4 Selected COMPATISONS. ......cceruveeerrreeriieesiieeeireeeeeeeetreessreeessnseneeeeens 74
2.4.1 Stone as Construction Material................ccooeeeiiiiiiiiiiiiiiiiieeeeee. 74
2.4.2 Internal Terracing.........cccevuviieeiiuiireeeiiiieeeeieeeeee e eeeeeas 75
2.4.3 TWANS....uiiiiiie et e e e e e e e e e e e e e e e e 75
2.4.4 Mirrored ArchiteCture............cooeuvveieeiiiiiee e 76

3 The Elements and Process of Construction...............ccooeeeuvvvuviiiiieeeeeeeeeennn.. 79
3.1 From Chaine Opératoire to Gedankenexperiment............................. 79
3.1.1 Applying a Chaine Opératoire to Architecture.............c.cccceun..... 80
3.1.2 Sources for the ANalysis.........ccccueeeerriiiiiiiiiiiieeeiiieeeeeeee e 83

i



3.1.2.1 The Ethics of Including the Garshana Texts......................... 85

3.1.2.2 Postulate 1: Ethnoarchaeological Link................ccccvvereennnns 85
3.1.2.3 Postulate 2: Continuity of Experience...........ccccceevuvvveeeeennns 85
3.2 MaALETIALS. ..ceeuiiie ettt e e e e e e 86
3201 STOMC...eiiiiiiieee e 86
3.2.1.1 Use of Stone in Construction..........cceeevveeeercuveeeeniciiieeeeeeennn. 87
3.2.1.2 Quarry possibilities near Mozan............cceeceeeveieeniiineeeeeennns 88
3.2.1.3 Quarrying TeChniques.........cccocveeeriiieeriieeeiiiee e e e 88
3.2.1.4 Stone WOrKING........coeeviiiiieieiiiieeeriiee et eeeee e esveee e 92
3.2.1.5 Use of LIMeStONE. ....ccuveeriiieiiiieiiiieeiiee e 93
3.2.1.6 Stone Construction at Tell Mozan............cccceeeeeveniieeeeeennns 93
3.2.2 MUADIICK. ....tiiiiiieiiiiiieeee e 94
3.2.2.1 Use of Mudbrick in Construction...........ccccvvvvvereerereeeeeeeennnn. 94
3.2.2.2 Process of mudbrick making..............cccccuvvviinriniiiiiniiennenen.n. 95
3.2.2.3 Materials needed to make mudbricks............ccccvvvveeeennnnne. 105
3.2.2.4 Half-bricks......ccovouiiiiiiiiiieeeieeees e 106
3.2.2.5 Mudbrick Volume and Weight.............ccceeeeeieiiinnninnnnne. 108
3.2.2.6 'Timing' Mudbrick production............ccceeeeveeeriveeeeennennnennn. 109
3.2.2.7 Storage of Mudbricks...........coovviiiiiiiiiiieeeiiiiiieeeee 110
3.2.2.8 Mudbricks and the AP Palace............cccccvvviviiiiiiieniiiinneee. 111
3.2.2.9 Mudbrick Production at Mozan............cccccveevveeeeeennennnen. 112
3.2.3 Philological Considerations on Mudbrick, Mortar and Plaster. .113
3.2.3.1 Index of Terms......ccccueeeiiiiiiiiiiiie e 113
3.2.3.2 Sign for Mudbrick, Brickform............ccccceeeviiiiinninnnnnnnnee. 114
3.2.3.3 Calculating number of mudbricks needed.......................... 116
3.2.4 Mud Plaster and MOTtar............ccccueeeriieeiiee et 117
3.2.5 Gypsum and Lime Plasters.........cccceeeveiienieiiniiiiieeeeeeiieeene, 118
3.2.6 Chaff. ..o 120
3.2.7 W00ttt e 121
3.2.8 Reed Matting........ceeeeeiiiiiieiiiieeeiiee e 121
3.2.9 Fill Material.......cc.coooiiiiiiiieiie et 122
3.2.10 TOOIS ettt 122
3.3 KNOW-HOW...ooiiiiiiiiiie ettt 123
3.3.1 Commissioning RUler...........cccoevviiiiiiiiiiiiiiiiieeecieeeeee, 124
3.3.2 Planning T@am.........ccevvieiiiireiiie e eeieeerreeeereeeeeeeeseeeee e e 125
3.3.2.1 Planning Team: City Planner............ccccceevvevcviencveenennnnn. 125
3.3.2.2 Planning Team: Economic/Manpower Coordinator........... 126
3.3.2.3 Planning Team: Architect/Engineer/Surveyor.................... 128
3.3.3 Execution Team...........ccccuviiieriiiiieeniiieeeeiiiee e 129
3.3.3.1 Execution Team: Material Coordinators..............cccccuvveeeee. 129

il



3.3.3.2 Execution Team: Master Builder..........cccevvveuueeeeeeeeneeennnnnnn. 129

3.3.3.3 Execution Team: OVErSEers. .......ccovueerrveeenieeinieeeniiieeeennnn 129
3.3.3.4 Execution Team: Construction Coordinator....................... 130
3.3.4 Know-How and the AP Palace..........ccccceeuvviiiiiiniiiiiiieeee 130
3.4 IMANPOWET ...cceiiiiiiiiiieeeee e ettt e e e e e ettt eeeeeeesiitbareeeeeeeeaeaeeeeeeennees 130
3.4.1 Divisions within the Workforce...........cccevvvreiiiieniiiiiiinciins 131
3.4.1.1 Skilled/Unskilled Workers..........ccoeereeeenniiiiiieeeeeeiieenn. 132
34,12 SIAVES...utiiiiiiiiieeiieetete e 132
3.4.1.3 Hired WOTKerS. ......cooiiiiiiiiiiiieieee e 133
3.4.1.4 Workers from another locality...........ccccuveevriiiiiinniniinennnnn. 133
3.4.1.5 Workers and the Organization of Work.............ccccceruvnneen.. 133
3.4.1.6 Worker Pay and Working Hours..............ccccvvveeeeeennnnnenn.. 135
3.4.2 Organization of Labor..........cccceiieiiiiiiiiiicecceeeeeee e, 135
3.4.2.1 WOTK CIrE@WS....cieeiiiiieeeiiiieeeeiieee et e et e e e e e eivaee e e 136
3.4.2.2 Foremen, FOreWOmEN........cccoeeveiiiiiiiiiiiiiieeeeeeeeeeeeeee e 136
3.4.2.3 OVETSCLIS.cccuueiieiaiiiieeeeitte e etee ettt e et e st e e s e 136
3.4.2.4 Hierarchy Among Specialized Workers.............ccceevnnnnee. 137
3.4.2.5 BUIIAETS...coiiiiiiiiiiiiiiieeeeeee e 137
3.4.2.6 Chief Administrators and Scribes..........cccccveeeerviirirrrrennnen. 137
3.4.3 TranSpOTtatioN.........eeeeerviieeeeiiiieeeeiieeeeeiieeeeesereeeeeeraeeeeeeneeees 137
3.4.3.1 The Transportation of StONE.........cccccvvrerciirerciireeeeeiiiieennn. 138
3.4.3.2 Transportation of Mudbricks..........cccceveeciieenciieeeeeiiieen. 142
3.4.3.3 The Transportation of Wooden Beams..............cccuvvvrnnnnee. 143
3.4.3.4 The Transportation of Earth, Mortar, Plaster and Gypsum. 145
3.4.3.5 The Transportation of Reeds and Straw............c.ccccvveneee. 146
3.4.3.6 The Tools of Transportation............ccceeercveeercrereeeeercenvnennnn. 147
344 GONACT.....iiiiiiiiiieeeiiee ettt e 147
3.4.5 Manpower and the AP Palace — a Hypothesis based on the
Garshana TeXES.....couueeiuieiiiiieeiie et e e e 148
3.4.5.1 Work-crew Tasks........cccceeviiiiiiiiiiiiiiiiiiceeeeeecee e 149
3.5 Putting it all together: the Chaine Opératoire.................ccoceuueeennnne.. 149
3.5.1 Timeline of ConStruCtion............cccuveereiieeriieeeiee e 149
3.5.1.1 Step 1: Commissioning of Project...........cccceeeeuvvrrrrnrnnnnnnne. 150
3.5.1.2 Step 2: Establishing Planning Group............cccccccuvvvrrrrnnnnee. 150
3.5.1.3 Step 3: Determining Constraints of the Project................... 150
3.5.1.4 Step 4: Building Plan............ccccvveviiiiniiieieeee e 150
3.5.1.5 Step 5: Initial Pre-Construction Work............cccuvvvvevveenn.n. 150
3.5.1.6 Step 6: ConStruCtION. ......cccueeeeiiieeeiieeeiieeeieeeeeeeeiieeeee e 151
3.5.2  Gathering, Processing and Transporting the Construction
IMAAtEIIALS. ...t e 151

v



35201 SO e e 151

3.5.2.2 MUABTICK. ..coiiiiiiiieiiiiiieeeeee e 153
3.5.2.3 Mud plaster and mortar...........c.cccuveeeevciieeeeiiiee e 154
3.5.2.4 Gypsum and Lime.........cccceerieviiiiieeiiiiiee e 154
3.5.2.5 Chaff, Wood, and Reed Matting...........c..cccoeevveeeennrrnnnnnne. 155

3.5.3 Constructing the Palace: Putting Together the Pieces................ 155
3.5.3.1 Preparing the Worksite..........ccceeevveriiieeiiieniieee e 157
3.5.3.2 Leveling, Terracing, Filling...........ccccoeevvieniiininiineiieen. 158
3.5.3.3 Foundations, Drains...............uuueeeeeiiiiiiiiiiiiiiieeeeeeeeeeeeeeeen, 160
3.5.3.4 Stone Placement............cooouieiiiiiiiiiiiiiiieee e 161
3.5.3.5 Preparing the Finished Stonework.............cccevveiierennnnnnn. 163
3.5.3.6 Laying the Mudbricks..........ccccveerriieriiieeiiieciee e 163
3.5.3.7 Doorways and Windows...........cccceeveuviieeeniiieeeeiriee e 165
3.5.3.8 Preparing Wall-Tops for a Roof..........ccccoeeviiiiiiiinnnne. 166
3.5.3.9 RoOf ConStruction..........c.eeevuieeniieeniiieeiiniiiieeee e 167
3.5.3.10 Plastering Walls, Laying Floors.........cccccceevuiiieinniirnennne. 172
3.5.3.11 Construction of Installations.............cccecueeerieeeniieeninnnenn. 172
3.5.3.12 Decoration and Movable Goods within the Building........ 172

3.6 Beyond the Chaine Operatoire.........ccccveeeeeuvieeeeriiiieeeiiieeeeeeeeeeeeeennn 173
3.6.1 Applying Algorithms to a Specific Structure...............ccceunnnnee. 173
3.6.2 Construction and Ritual...........ccccoeviiieiiiieniee e, 175
3.6.3 The "Who' of COonstruction.............ceeeerueenieeneenieeniieee e 175

4 Theoretical Underpinnings of Architectural Analysis.............ccceeeennnnen. 177
4.1 POSTUIALES. ...t a e 179
4.1.1 Postulate 1: The Ethnoarchaeological link..............cccceeevveeennnn. 179
4.1.2 Postulate 2: Continuity of EXperience............ccceevevveercuveeenneennee. 180
4.2 CONEXL.cceiiiiiiiiiieee e e ettt e e e e e ee e e e e e e e s eeeeeeeeesnaataeeaeeeeeannnanees 181
4.2.1 Variables of DeSIZN.......ccccviiiiiiiiiiiieiiiieeecieeeee e 182
4.2.2 The Influence of Vernacular on Planned Architecture............... 182
4.2.3 The Role of Architecture in Creating an Urban Environment....183
4.2.4 Architecture and HiStOry........coocuvveviiieniiieeiieeeeeee e 184
4.3 ACTOTS. .ttt et e 186
4.3.1 The Human Background..............ccceeeemiiiiiiiniiiiiiiiieee e, 186
4.3.2 Palace Architecture: Motivations for Change............................ 187
4.3.2.1 Architecture as a Statement of Disassociation.................... 188
4.3.2.2 Using Architecture to Change the Message........................ 189
4.3.2.3 Affecting the Urban Texture...........ccoceeeeveviieeenniereceeneee, 190
4.3.2.4 Using Architecture to Achieve or Reaffirm Elite Status.....191
4.3.2.5 Deciding not to Build a Palace............ccccceeeveivriiieeeennnnen, 192
4.3.3 The Architect as AENt.......cccuvvieeriiiiieeiiiieeeeieeeeeeee e 192



4.4 The Search for Meaning in Architecture..........ccccceevvveevveeeeencvnennnnn. 193

4.4.1 Style in ArchiteCture..........ccveeeuieeeiiieeiieeeiee et e e e 194
4.4.2 The Role of 3D Modeling as a Heuristic Vehicle...................... 195
4.4.3 The Value of Architecture..........ccoouereriiieeriiiiieeeeeiieeee e 196
4.4.3.1 Value and Energetics.........cccvveeeviieeeeniiieeeeiieee e 197
4.4.3.2 Value and Function............ccceeeveiiieeeniiieeeeiiee e 199
4.4.3.3 Value and Social InStitutions............ceeevveereeeeneeeeeeeeenneee. 199

5 The Construction of 3D Models: Methodological Aspects....................... 201
5.1 The UFO Problem...............oucueecueeieeeiiiiieeiiieeeeciiiiiieeeeeaaeeeaeaee e 201
5.2 The Problem of Interaction: Archaeology and 3D Technology......... 202
5.2.1 ACCUTACY ...ttiiiiiiiieeeiiiteeeeitee e ettt e e et ee e et e e et e e e snnreeeaeeeeeas 202
5.2.2 Use of the Model........ccceiviiiniiiiiiiiieiiieie e 203
5.2.3 The Fourth Dimension...........ccccceeeeuiiieeeiiieie e 203
5.3 The Need for 3D Models..........cceeeeiiiieeciiiieeeiiiiiieeeeeeeee e 204
5.3.1 The 3D Model's Ancestor: Hand-drawn Illustrations................. 204
5.3.2 Goal for 3D Modeling: Communication.............ccceceuvvvvrrvrrnnnnnn. 206
5.3.3 Goal for 3D Modeling: Visual Interactivity.........c.cccceeeveruvrnneen.. 207
5.3.4 Goal for 3D Modeling: Problematics of Reconstruction............ 208
5.3.5 Goal for 3D Modeling: Volumetrics.........c.cceeevvveeeiniiirnnenennneen. 208
5.3.6 Visualizing 3D in Three Dimensions..........ccccceeeevvveeeecervvvneennnen. 209
5.3.7 The Power of 3D Models..........cceerriiieiiieeiieeiie e 210
5.4 Current 3D Modeling Practices.........ccooeuveerieeeriieeniieesiie e 210
5.4.1 Extrude 3D from 2D.......ccociiiiiiiiiiieeeiiee e 211
5.4.2 Complex Models........ccccuviiieiiiiiieeiiieeeeiee e 211
5.4.3 Photo-modeling...........ccceeviiieeiiieeiiieeiee et e e e ereee e e 211
5.4.4 3D SCANS.....iiiiiiiiiiiie ettt e 212
5.5 Embracing Simplicity: BlockGen............ccoooeviiiiiiiiiniiiiiiieeeeee 212
5.5.1 DESIACTALA. .....eeieiiieeeiieeeiie ettt et e et ee e e e e 213

5.5.1.1 Precision in Reflecting the Actual Archaeological Record.213
5.5.1.2 Use, As much as Possible, Data Already Collected in the

FIELA. . 213
5.5.1.3 Have the Results Available in a Lasting Format................. 213
5.5.1.4 Allow for the Integration of Stratigraphy as well as
ATCHITECTULE. ..ottt ettt 213
5.5.1.5 Allow for the Inclusion of Objects...........ccccuvvvvereeerrennnnn. 214
5.5.1.6 Allow for Change and Expansion of the Data.................... 214
5.5.1.7 Allow for the Inclusion of the Model in Other Programs...214
5.5.2 Data Collecting in the Field: Planning and Methods.................. 214
5.5.2.1 Method 1: SUIVEYING......cccoviiieiiiieriieeeiieeeiee e e e esirveee e 214

5.5.2.2 Method 2: Photogrammetry and Elevation Measurements. 215

vi



5.5.2.3 Method 3: Extrapolation from Publications........................ 215

5.5.3 USING SCTIPLS...uvrieeeiiiiieeeiiiieeeeiieeeeeiireeeeeeeeeeesssesenenennsnssaeeeeees 215
5.6 Beyond the Architectural Model: Software..........c.cccceeviiieniiiennnnnne. 216
5.6.1 AULOCAD......iiiiiiiiiiieeeete e 217
5.6.1.1 Adding to the Model...........ccovvrviiiiiiiiiiieeieee e 217
5.6.1.2 Using the Model..........coociiiiiiiiiiieeiieeieeee e 217
5.6.1.3 Exporting to other Programs..........ccccceevvveeriiieeiiieeiieeens 219
5.6.2 GIS Programs........ccoeouuieiiiniiiieeeeiiieeeeieee e e e e e 219
5.6.2.1 Integrating the 3D Model with Other Data Sources............ 219

5.6.3 Animation Programs...........cccceecuveeeeriiiereeeiiiiieeeecriee e 220
5.6.3.1 Specific Lighting........cceeeiiiieiiieeiieeiieeee e 220
5.6.3.2 Walkthrough.........cccooeeiiiriiiiiie e 220
5.6.3.3 Reproduce Camera Images..........cccccvveeeeviieieeniiieeeeeeeeeennn. 221
5.6.3.4 Avatars and ACHVILIES.......ccveeeeeiiriereeeiiiiiiiirieereeeeeeeeeeeee e 221
5.6.4 First-Person Interactive Environments.............cccceeevviveeeennnnnene. 221
5.6.4.1 Interaction as COoMMUNICAION. ......cccuvreeerrrrrreeriiireeeeeeeennn. 222
5.6.4.2 Programming Example: Cave UT............ccoovvieveiiiieennneenn. 222
5.6.4.3 Online Environments.............ccccveereiireniiieeniieeniieesiee e 222

5.7 Beyond the Architectural Model: Concepts........cccovvvvvrieiiieiiieeeennnnn. 223
5.7.1 Architecture and Stratigraphy.........ccccceeeevvereeniiieeeeriiiiiieeeeeeee, 224
5.7.2 The Movable and the Stationary...........cccccceevvieeriiiieeeeeeiieenn. 225
5.7.3 Realtime Representation...........ccocveeeieeenieeenieeeniie e e e 226
5.7.4 3D in a Didactic ConteXt.......ceeevrureeriieeriiieeeeiiiiiiieee e 227
5.7.4.1 Communication of Meaning: Presenting the Value of
ATCHACOLOZY ....eeeeeiiieeiiie ettt ettt e e e e e e aaeeeeens 228
5.7.4.2 The Ethical Dimension of Communication........................ 228
5.7.4.3 INtETACHIVITY ..ccciuviiiieeiiieeeeeiieeeeeieee e et e e e e e e e e e e e e e e e e eaees 229

6 Application to the Tupkish Palace at Urkesh............ccccccoeeviiiiniiininnnnn. 231
6.1 Exploring the 3D Model.........c.coooviiiiiiiniiiiiieieeee e 232
0.1.1 The Data.......cooouiiiiieiieeiie ettt aeee e 232
6.1.2 Layers: STONE........cceiiiiiiiiiiiiieee et 233
6.1.3 Layers: BricK.......cocoovoiieeiieeiieeeeeee e 236
6.1.4 Layers: Installations...........cccceeeereiiiiiiiiiiieeeiieec e 242
6.1.5 The Precision of the 3D Model.........cccoceeeiiiiiiiiiee. 244
6.1.6 Calculating Volumes...........ccceeeeuveeeiiieeiiiee e 246
6.2 Using the 3D Model of the AP Palace as a Tool............ccccvvvvereennnn. 246
6.2.1 Combining the 3D Model with the Algorithms.......................... 247
6.2.1.1 Algorithms: QUAITY........cccevvriiiieiiiiieeeeeeeceiiaeee e 248
6.2.1.2 Algorithms: StONE.........ceeeviieriiiieiiiieeie e 248
6.2.1.3 Algorithms: Mudbrick Production.............ccccecvveeeennnnnnne. 249

vil



6.2.2 Looking at Visibility.......cccccocureriiiieiiieeiie e 251

6.2.3 Time, Work crews and Volume...........cccccvvvvevveeieiiiiiiieeeeeeeeennnn. 252

6.2.4 The Cost of Monumentality...........ccceeeviieeniieiniieeie e, 252

7 Impact and Directions for Future Research.............c.cocoovvvieiiiiniiinninnnn.n. 255
Tl IMPACT. it e e e e e e e e e e e eeeaees 255
7.2 Future ReSearch..........ccccveiiiiiiiiiiiiiiiieciiceceeee e 256

L2 10) FT0Tea 1) 1 S PUPR P 259
Appendix: BlockGen Vademecum and Program Code...........cccccevvveeeennnen. 279
AP Palace Wall Catalog.........c..coeeeviiiiieiiiiiieeciiieeeieee e 299
Alphabetical INdeX.........ccooviiiiiiiiiiiiiiiiee e 351
List Of THUSIAtIONS. ...ccuvveeeiiieeiieeeiee et e e e e e e eenaeeee s 357
LSt Of TaDIES.....eeeiiieiiiie ettt ettt e e e e e nennaeeeeeas 363

viii



Foreword

This volume by Federico Buccellati deals with a theme that has
developed from his many years of work at the excavation in Tell Mozan
(Northeast Syria) — the analysis, interpretation and reconstruction of the AP
Palace from the 3rd millennium BC. In general, it should be stated that this
monograph is an unusual, very impressive work — here is not a 'compendium
of data' of digging results, but a very highly theoretical treatment of an
architecture complex at a high intellectual level.

Striking is the use of the chaine opératoire method for analyzing the
individual steps of the building of the palace — a method that has increasingly
become the focus of archaeological research in recent years, albeit seldom
applied to architecture. The method is based on the assumption that technical
processes and social actions can be understood in a step-by-step analysis. The
implementation here has been highly successful, not only on the technical side
but also including the social dimension (commissioning ruler, workers) — in
particular the inclusion of the Garshana texts, references to the work process, a
consideration of the persons involved and a study of the working time make
this study such a success. Thus, it becomes possible to reconstruct not only the
society in which the architectural complexes were created, but also the social
context, the actions and the ideas connected with the building. As an example,
the author uses elements of sociology to consider architectural forms,
analyzing the effects of a physical environment on social behavior, such as
communication, by means of sensory perception — acoustic, optical, haptic,
olfactory.

Striking 1s also the verification of the analytical and material- or
production-related results by means of theoretical models. For this study two
'qualities' are selected and pursued from the multitude of possible approaches:
ethno-archaeological and historical analogies. This ability of the author to
reformulate the ideas developed in other contexts for his own line of
questioning can be seen in the inclusion of the exhibition concept “Shrinking
Cities” in the German Architectural Museum, Frankfurt am Main in 2007-08.
The ideas developed in the exhibit (which was neither archaeological nor
centered on the Ancient Near East) were applied by the author to the
reconstruction of the urban texture in the Ancient Near East, in particular for
the case of Tell Mozan / Urkesh. The author consistently goes far beyond the
presentation of the archaeological findings and attempts to develop approaches
which aim to understand the human and social conditions tied to the

1X



architecture. In developing these approaches, the value of digital 3D models
becomes clear as a heuristic tool for analysis, especially in regard to the
interpretation of architecture. A large portion of the volume is thus the
presentation of the methodological foundations (BlockGen) and the
development of these 3D models. This software is based on AutoCAD and can
be integrated into a GIS program, which can be extended by means of
animated animation programs (lighting, possibilities for walking through,
avatars). This allows the user to experience the 'real’ experience of the relevant
architecture and its environment, while at the same time providing a deeper
understanding of the interpretation of archaeological field work. At the same
time, 'primary data' in the archaeological record, such as different stratigraphic
observations, can be relatively easily integrated. Thus the 3D model developed
can already be supplemented during the course of the excavation and possibly
used to alter the excavation strategies in realtime. In addition to providing an
environment in which to experience the architecture and integrate diverse
archaeological data, it also provides a didactic platform: this tool can be used
as a portal for a wider public to encounter and understand archaeological
results.

This volume presents an extensive body of excavation material which
has been expertly documented, interpreted by means of an impressively
innovative approach. This approach, as well as the theoretical considerations,
speak to the wide impact that this work will have in our field, while at the
same time being a real pleasure to read.

Jan-Waalke Meyer



Preface

My initial interest was in providing a documentary description of the
AP Palace, in the excavations of which I have taken part since the beginning.
In particular I was responsible, in whole or in part, for the excavation of units
A10, A13 and Al16. The publication of the AP Palace as excavated is
presented in chapter 2.

At the same time, I developed a strong interest in two aspects of
architectural analysis that went beyond the “philological” dimension, in two
parallel directions.

The first aimed at understanding the architectural process as it took
place in antiquity, with regard to the way in which a structure would be both
constructed in practice and planned in a design phase. This has involved me in
a serious confrontation not only with the underlying theory, but also with a
project of experimental archaeology with which I tested some of the inherent
assumptions. The use of the chaine opératoire method helps to see the
individual steps as a series of linked moments in a complete process of
construction. While the chaine opératoire method can aid in understanding the
individual steps, what is still needed is a way to quantify the energy (in terms
of manhours) needed for each step. Thus the analysis of the process of
construction is augmented by a series of generalized algorithms designed to
determine the cost in terms of energy for as many of the steps detailed in the
chaine opératoire as possible. This is presented in chapter 3.

The second theoretical aspect that I developed pertains to the use of 3D
modeling not only as a technical tool, but as the application of a method that
impacts the field of archaeology by showing how a 3D model is a tool for
research. My main effort in this direction was to show how the development of
a flexible tool for creating recursive 3D models in the field would help in a
major way to produce a record at a higher level of documentary sophistication,
and integrate it with the ethnographic data in order to quantify the specifics of
construction. The model of the AP Palace is thus more than documentation: it
is a tool with which one can calculate, through the general algorithms defined
in chapter 3, the 'cost' in energy of choices made in the construction of the
Palace or study questions regarding visibility. I argue for this in chapters 5 and
6.

The ability to link the archaeological data on an epistemological level,
with questions on an interpretative level, such as prestige, is a fundamental
aspect of the research presented here. Often questions which focus on

X1



theoretical, social or interpretative aspects are not directly tied to the
archaeological data, and this problem is particularly felt when speaking of
architecture: this study presents a method for how to link, on a very specific
level, data and interpretation.

In dealing with these aspects of analysis a number of themes arose on a
theoretical level which, because of their level of abstraction, were tangential to
the discussion being made in each chapter. However, these theoretical themes
have influenced the work I have done and help contextualize the material
being presented — thus they are included in chapter 4.

I feel that this approach yields rich results for the understanding of an
otherwise mute ancient record and for an innovative use of techniques that are
typically invoked as an after the fact, deus ex machina type of intervention.

Federico Buccellati
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1 Introduction

Spatial relationships are among the most important aspects of field
archaeology, and the ability to discern and define discrete architectural
elements within a stratigraphically complex archaeological context is one of
the hardest tasks an archaeologist faces. The results of such an understanding
are equally difficult to communicate, and only two methods of graphic
representation (besides photography) have been widely used. First, two-
dimensional drawings (in plan and section) which retain a high degree of
accuracy and usefulness in scientific analysis, but do not render volumetric
relationships. Second, three-dimensional drawings (or various kinds of
models) which allow for a greater perception of the architectural and
stratigraphic reality, but are often limited to an artistic, as opposed to an
accurate, depiction, and are therefore less useful in a scientific analysis.

This study will approach this set of problems with reference to the
Palace of King Tupkish (AP Palace) at Tell Mozan, ancient Urkesh. This
palace dates from the latter part of the third millennium B.C., and can be
attributed to a specific king, Tupkish, on the basis of seal impressions found
within the rooms. The site lies within the Mesopotamian cultural horizon, and
can probably be tied to the Hurrian ethnic group (G. Buccellati 2009b). The
technological portion of this study goes hand in hand with a detailed
architectural study of the palace itself, whereby the construction and
particulars of each architectural segment are thoroughly analyzed.

This study first considers (in ch. 2) analytical questions relating to the
Tupkish Palace such as function, access, and covered areas vs. courtyards.
Next, the material from the archaeological record, parallels drawn from
ethnographic analogies and textual evidence are used to explore (in ch. 3) the
materials used, knowledge required, manpower needs, as well as the steps
taken in the building process. One of the most important tools is the chaine
opératoire, which helps isolate production steps and the required know-how.

A discussion of questions related to theory follows, aiming to highlight
the postulates underlying this work as well as some of the potential avenues
for research (ch. 4). Questions relating to context, actors and meaning as
related to the theoretical dimension of architecture are explored.

On the basis of the data presented in the preceding sections, a method
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for creating a 3D model is proposed (ch. 5). The reasons for a new approach
are discussed, and its integration with other programs is highlighted. Two
aspects of integration within an archaeological project are explored more in
depth: stratigraphy and didactics. This new method relies on tools with which
many archaeologists are already familiar (e. g. AutoCAD) and uses spatial
data that are, at least in part, already present in the standard documentation. By
stressing simplicity and modularity over details of aesthetics, this method can
be used by an archaeologist while in the field, instead of being the domain of a
3D specialist.

Finally, the excavated portions of the AP Palace at Mozan are modeled
using this method (ch. 6). The 3D model is explained in depth, and the model
is queried for volumetric information which is then put together with the data
from the previous chapters, in particular chapter 3.

1.1 Approach

The goals of the research rest on three pillars: the data, 1. e., the
archaeological evidence from the AP Palace at Tell Mozan; the theory, which
explores the volumes in themselves and in relationship to their stratigraphic
context, the people who use the space and the broader urban environment; and
a new technique, that of a simple but effective way through which an
archaeologist can build a 3D model and use it to explore research questions. It
is through the interplay of these three elements that the goals of this study can
be reached.

The Palace of King Tupkish (AP Palace) was built during the Akkadian
period, approximately 2250 B.C. This corresponds to the period between the
reigns of Sargon and Naram-Sin. The initial analysis will focus on the
architectural elements present in the building, looking primarily at questions of
access, function and roof/lighting. The building has not been fully excavated,
but enough material has been uncovered for a thorough study.

The theoretical dimension is central to this research. While theory is
helpful in providing the conceptual framework within which the data can be
understood at a higher level of meaning, it is also important to study it on its
own merits.

The archaeological record provides both a diachronic view of the life of
a building as well as the footprint of the architectural monument. This
temporal element, combined with the incompleteness of the architectural
record as excavated, means that many steps in the rendering of the
construction and use of a building must be postulated, however much these
postulates may be grounded in the contemporary sources or ethnographic data.
Here questions of theory can help further bridge the gaps in the record, as well
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as develop questions exploring both diachronic and synchronic relationships.
The methods used in this study also benefit from a theoretical underpinning, as
well as some consideration as to the inevitable downside to the use of certain
methods and models.

Questions of audience, function, individuality vs. tradition and the
place of architecture within the urban environment are further theoretical
considerations that help explore the larger picture by embedding the data in
other conceptual structures.

The primary technique developed in this study is the way in which 3D
modeling can better contribute to the scholarship of Near Eastern Archaeology
and, in fact, of archaeology in general. Currently, the most common use of 3D
models is in the realm of visualization in an illustrative setting. Illustrative
because such 3D models are most often created for and used during
presentations to a larger audience, be it as a digital slide presentation or
distributed on paper in one form or another, or at most as a video. This usage
of 3D models is a continuation of the tradition of axial drawings that are often
used in older publications.' Such drawings are very useful for imagining the
spatial volume of a building or other architectural environment, but it does not
do justice to the potential of this technology.

There is a second technique adapted to the data in this study, namely
the combination of chaine opératoire (ch.3) and Gedankenexperiment (ch.6).
These tools have rarely been used to study architecture, if at all, but provide a
means to explore the practical realities of such a construction through the
archaeological record and ethnographic comparisons.

1.2 Architectural Analysis

The first step in the analysis of the data is a detailed study of the
building: the individual sectors, rooms, and construction elements present in
the AP Palace. This analysis focuses on the archaeological record, in particular
questions regarding function and access. Parallel to and supported by this
analysis, broader questions can also be discussed, regarding chronology, the
place of the building in the urban texture, and comparable architecture on a
local and regional level.

The Palace of Tupkish at Tell Mozan, ancient Urkesh, can be dated to
the Akkadian period (approximately 2250 B.C.). The chronology is confirmed
by three different dating methods: Radio-Carbon analysis of samples from the
palace, the presence of seal-impressions from the daughter of Naram-Sin in
one of the levels of the palace, as well as the typological evidence from glyptic
and ceramic finds.

1 Two of the best known examples are by Margueron (1982) and Heinrich (1984).
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The palace has been only partially excavated, but what has been
uncovered allows one to explore patterns in construction and to estimate the
extent of the complete palace, as well as give a series of hypothetical models
as to what the complete footprint of the Palace looked like.

A question that is of central importance, but is often taken for granted,
is the very nature of the definition of the building as a Palace. Even though the
case of the Urkesh AP structure seems clearly to offer a prima facie evidence
for it being so interpreted, a clear case can be made for understanding the
structure as a Royal Palace.

Enough of the tell has been excavated so that the place of the palace
within the urban texture can be discussed. In particular the relationship
between the city-wall, a monumental necromantic shaft (known as the abi), the
central urban plaza, the temple terrace and the palace gives a unique look into
the overall layout of the city.

In addition to studying the various architectural elements of the
building, there is a cohesion to the building as a whole that can be studied,
both as a synthetic consideration of the sum of the analytic portions studied in
the preceding sections, as well as a single unified structure. The building
method can be explored through questions regarding the exploitation of
sunlight (involving the shape and location of courtyards), as well as rooms
used perhaps for storage, and circulation patterns, which show the planning
that went into carefully controlling access.

Certain areas of the palace combine rooms around courtyards, and are
also tied to certain activities. One of the primary architectural elements which
define the various sectors is the positioning of doorways to limit or facilitate
access to certain areas of the palace, which also raises questions regarding the
line-of-sight between sectors and rooms. On the basis of these considerations,
sectors have been defined. This division is based on modern considerations of
the archaeological record, but the formal elements that support the theory are
clear enough that it is plausible to assume that it reflects the ancient view of
the division of architectural space.

The rooms of the AP Palace were designed to fit the needs of the royal
court. These functions can be determined based on installations in the rooms,
the presence of certain categories of objects in the rooms or the location of the
room within the building as a whole. Some of these rooms form identifiable
clusters, which in turn are combined with other elements to respond to these
needs.

Additionally, it is important to consider the fact that the Palace was not
built in a neutral environment — rather, when it was built there were already
various topographical constraints posed by earlier settlement levels. To adapt
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to these constraints, the palace was built on two levels in order to provide the
necessary space. These levels were then integrated into the architecture, with
the more important sectors of the building placed on the higher terrace. Thus,
even if this difference within sectors was conditioned to some extent by the
preexisting topography, the way in which the architect adapted to this reality
was a distinct choice.

The second constraint was the first city wall (see section 2.1), which
had been superseded by a larger city wall enclosing a much larger area. The
palace was constructed so that its western edge would sit on top of this older
city wall, allowing it to see, and be seen by, the lower city and a portion of the
surrounding plains. This too was a distinct choice, not only on the part of the
architect but also on the part of the person responsible for defense, since the
removal of a part of the city wall negated its defensive nature, meaning the
defensive function was then carried solely by the city wall surrounding the
lower city.

After this detailed study of the building it is important to see its most
marked elements within a wider context, and as such comparative material
will be provided, in particular with regard to the use of stone in construction,
terracing, the use of iwans,” and the mirrored elements in the building's
footprint.

1.3 Elements and Process of Construction

In order to understand the volumes of the constructed architecture, as
well as the process of construction, it is necessary to consider three aspects of
the act of building: the materials, the know-how and the manpower needed.
These combine to form an understanding of the process in general, expressed
in the format of a series of chaine opératoire. These considerations are
founded on three different sources: the archaeological record of the AP Palace,
ethnographic studies that examine modern practices, and textual data from
other sites.

The materials from which the AP Palace was constructed come from
the region, and are similar to the materials used in other structures in the city:
sun-dried mudbricks, hewn stone, gypsum plaster, wood and straw. Apart
from straw, these materials would not have been readily available in the
immediate vicinity of the city in the quantities needed for such a large public
building, but would have had to have been brought in. Even the soil needed for
the mudbricks would have had to come from outside the city, from an area
where a large hole would not have disrupted agriculture. Thus, each of these
materials had to come from a satellite production facility, and transported to

2 For more on the use of the term iwan see section 2.4.3.
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the construction site.

Among the laborers at the construction site there would have to be a
certain group of people with special skills, comprising the necessary know-
how for the construction. One group of people would have been involved in
the planning of the building, much like an architect today. These persons
would have been the most specialized in the group, since their experience
could not be carried over directly from the private sector, rather they would be
specialized in the planning and execution of massive public buildings. Another
class of laborer would be specialists in administration, organizing the
pay/rations of the workers at satellite and local work areas, the transportation
of materials and the long term planning of material availability. A third group
would be involved in the technical aspects of the construction, such as
bricklayers, roofers and so on, all under the control of one or more skilled
contractors. The final group would be involved in decoration, for example wall
decoration. A further group would have been involved in the transportation of
building materials.

The manpower needed for such a project would have been
considerable; unfortunately there is little evidence for the numbers of people
employed in the construction of the AP Palace, but some inferences can be
made, primarily from the textual and ethnographic sources. Using this
information, one can hypothesize how many people would have been needed
and how long it would have taken to produce materials for the construction of
the Palace, as well as aspects of the construction itself.

Each of these elements can be combined and understood as a process,
or series of actions. This way of studying the material is called chaine
opératoire in the literature, and, while it is primarily used to study lithic
artifacts, it can also help in the analysis of architecture. In a way, applying the
chaine opératoire method to architecture involves 'nesting' several smaller
'chains' into a single larger one. For example, the making of mudbricks, the
transportation of materials and the construction of walls are each a separate
'chain' but are also part of a larger 'chain' which describes the construction of
the building.

While the chaine opératoire provides a clear understanding of the
individual steps, one needs a way to calculate the cost in terms of energy of
each of those steps. A series of algorithms have been developed from diverse
sources: ethnoarchaeological experiments, ancient textual material and modern
ethnographic experiments.

The consideration of individual elements and their combination into
chaine opératoire is a general methodology that can be applied to a great
many buildings from this time-period in the Near East. By combining the
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volumetric data with this general understanding of the process of construction
and the algorithms which aid in defining the energetic cost of each step, a
hypothetical construction model is generated for the AP Palace with regard to
materials, operations, actors, energetic cost and timeline.

1.4 Theoretical Underpinnings of Architectural
Analysis

This study raises a number of theoretical questions and, through its
analysis, opens the door to several possible avenues of further research. While
these theoretical aspects can, and should, be pursued in depth, they are not the
focus of this study. Nevertheless they bear mention, since these underpinnings
and further avenues of study remain tied to the analysis presented here.

Two postulates are made: first, that there is a link between some
modern and ancient practices, also called the ethnographic analogy, and that
this analogy can provide information with which one can better understand the
past. The second postulate states that on the most basic level there are
common perceptual or psychological reactions to interactions with the space
around us, which architecture seeks to exploit, and we as moderns can
perceive.

Three further theoretical aspects can be tied to the analysis presented
here: questions regarding context, actors and meaning. The context of
architecture, in a theoretical sense, is tied to the variables of design, the
influence of vernacular architecture as well as the interaction with the urban
environment and its historical dimension.

The tasks and know-how of the people involved in the construction are
described in chapter 3, but there are some actors whose involvement can be
considered on a deeper level. The motivations behind the decision to construct
a new palace (or not) can be hypothesized, with regard to who makes the
decision, as well as the reasons behind it.

There is also the fact that architecture is often studied as if divorced
from other art historical studies, limiting the sophistication of analysis (Zevi
1972, 11); thus a study of architectural works from this era is a study of works
'in search of an author'. But the architect is very much an actor in the process
of building, even if little is known about the person as such.

1.5 Construction of 3D Models: Methodological Aspects

Too often three-dimensional models are considered graphics, produced
by 3D artists after and apart from the process of excavation itself. The
practical consensus in archaeology is that a 3D model is to be created at the
end of an excavation, as a tool for communicating to a wider public, and is
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best used to model single architectural complexes in great detail.

This study shows that a 3D model can be much more. First, a 3D model
should be worked on during the excavation, adding each piece as a separately
documented element. Just as an archaeologist finds a building piece by piece,
a 3D model which documents this process should be built in the same fashion.
Such a model has as its origin the actual archaeological record; models which
are created only once the archaeological process has ended tend to
communicate a 'finished' perception or even reconstructed understanding.
These are certainly useful aims, but they are scientifically useful only if they
arise from accurate documentation and modeling during the archaeological
process. This approach has a powerful heuristic value because it is of
immeasurable help in projecting potential scenarios relating to a building
under excavation, and thus in shaping the day-to-day strategy (F. Buccellati
and Kansa 2016).

Second, there is the impression in archaeology that 3D models are
primarily useful as a tool for communicating to a wider public. Instead, such
models can be an invaluable tool for research in archaeology. With a precise
model of the architecture it is possible to measure the structure in the
following ways: quantity and quality of materials used, and beyond that the
planning and know-how which went into the construction. The form of the
structure is dictated by the preexisting urban topography, and this can be well
documented in a 3D model that includes the depth of the foundations. Finally,
a 3D model allows for an analysis of the rooms and courtyards within the
structure with regard to lighting and access.

The third impression is that 3D models are to be used to model single
architectural complexes in great detail, as architecture. Here too this study
presents an alternative: a 3D model can also be used to show the interaction of
several archaeological complexes in use in the same time period, the change in
structures over time, or the location of structures under the existing tell
surface.

Ideally, a 3D model that serves the needs just outlined should be easy to
construct, should show different possibilities for reconstruction, and should be
sufficiently modular to allow its expansion alongside the excavation, serving
as a real tool in research while being at the same time as realistic as possible.
Unfortunately, some of these elements are almost mutually exclusive, such as
ease and realism. However, by removing the need for some realistic aspects
(textural and surface realism), many if not all of the other conditions can be
achieved.

The model proposed here is based on scripts that can be used in
AutoCAD. By taking precise measurements in the field, a model built of
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blocks can be generated whereby the exact coordinates of each of the eight
corners of each block can be defined. By combining such blocks, almost all
construction elements found in an archaeological context can be recreated. The
software used to create such blocks from scripts is called BlockGen, and was
programmed specifically for this study, since this function does not exist in
current versions of AutoCAD. The technical details and a vademecum of this
function will be presented in the Appendix.

As a tool, such a model, combined with an understanding of the
process, can help construct hypotheses as to the process of construction of a
specific construction project, or the structure can be seen in the context of the
remainder of the ancient mound, allowing for hypotheses concerning urban
planning and chronological topography to be posited and tested. But it is only
because it is the archaeologists themselves who produce the model that it
becomes integrated into both the documentation and interpretation of the
archaeological record. One example of the usefulness of this three-
dimensional approach as a tool is how it renders very visible the impact of
orientation to the sun. The process of constructing a three-dimensional model
and using it as a tool for analysis means that questions arise that are often not
considered when a building is examined in a 2D plan or section.’

The model in and of itself is already a tool for research, but it is
possible to integrate this kind of model into other programs used in
archaeology, such as GIS platforms or animation programs. Additionally, the
models can be imported into first-person interactive environments. These
programs allow the archaeologist and other users the possibility to visualize
the data in new ways and combine it with other information, but it is equally
important to look beyond the capability of programs to the conceptual
potential that these technologies have: the integration of stratigraphic layers
into the model, the inclusion of the find spots for groups of objects, the
potential for real-time use of the model in the field and its inherent
communication which can be broadened and adapted to reach a wider
audience.

1.6 Application to the AP Palace

The 3D model of the AP Palace, as generated with the BlockGen plug-
in in AutoCAD, contains 48 wall segments consisting of over 1500 points.
Here the model is presented, along with a discussion of the technical
advantages and disadvantages of the BlockGen program in this specific case.

The next step in this study is to apply the general understanding of the

3 There are, of course, several notable exceptions, such as the previously cited works of
Margueron 1982 and Heinrich 1984.
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construction process developed in chapter 3 to the 3D model of the AP Palace.
While the chaine opératoire method allows scholars to analyze the technical
aspects on a general level of the construction, it is also limited by this focus.
The application of this understanding to the specific case of the AP Palace, as
defined by the 3D model, might be called a Gedankenexperiment. This term
highlights the fact that, as archaeologists, one has very limited (if any)
evidence of the process of construction in the archaeological record, but by
combining the general discussion of construction from chapter 3 with the
specific information that the 3D model can give, one can generate a
convincing hypotheses as to the specifics of the construction of a certain
building.

1.7 Impact and Directions for Future Research

Ideally, this study will have four consequences. The first will simply be
to contribute to the comprehensive documentary publication of the Tell Mozan
excavations by giving a detailed analysis of the AP Palace. The second is to
explore the potential information to be gained from the archaeological record,
ethnographic analogies, and textual data, in order to understand the materials,
know-how, manpower and process of construction. The third is to provide a
discussion of those elements of theory which are tied to the architectural
analysis presented here, highlighting aspects of context, actors and meaning.
Finally, this study provides a method for creating 3D models (BlockGen), a
vademecum to aid archaeologists who want to use the program, as well as a
concrete example (the AP Palace).

Future studies may include comparing the 3D model and other palaces
in the region in order to examine the relative effort employed, as well as
explore questions regarding the materials available and the potential for the
expression of prestige and monumentality. The ethnographic analogy might be
further explored, and more comparisons (especially from other regions) might
be added. The BlockGen plug-in might be adapted for an open source CAD
program, so that the models are not dependent on a for-profit platform, and it
might be expanded in order to include more complex shapes, vaults for
example. Finally, the chapter on theory provides a number of directions for
future research.



’

“We shape our dwellings, and afterwards our dwellings shape us.’
W. Churchill, 28 October 1944

2 Architectural Analysis

To investigate the AP Palace from the perspective of the architecture
means looking at the palace on several different levels, considered sequentially
in the following steps, from largest to smallest.

The first is to look at the palace as a whole, investigating questions
such as the 'royal' designation, the position within the ancient city, the
chronology and typological considerations. Also, installations will be
discussed here, since they contribute to the overall understanding of the
palace. Some of the more important installations include the drainage system,
a hearth, a bin and a stone-paved courtyard.

The second step is an analysis of the palace in terms of the sectors of
the palace, 1. e. with regard to how these sectors may be described and to the
function and interaction between sectors, followed by the installations found in
the rooms of the palace, and finally the dimensions of the various rooms and
sectors of the palace. Twelve sectors have been defined for the palace,
clustered in five groups: service sectors, access sectors, staircase, the formal
wing and the outer areas. When of particular interest, the individual rooms will
be referred to, in particular when discussing the installations discussed in the
first section, and when they aid us in defining the function of the spaces. It is
not the aim of this study to include the finds from each of the rooms, since this
material should be approached as a typological study and the vast quantity of
finds makes including them here prohibitive.* It is my aim to present here the
information needed to provide the context for these typological studies, and
the 3D portion of this study would be a logical beginning for distribution
analyses of such finds.

The third step is to look beyond the excavated portions of the palace to

4  Two studies have already been published relating to the finds in the palace: see Bianchi 2012
and Hauser 2006.

11
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determine what functional spaces are expected to be found within the areas of
the palace hitherto unexcavated, as well as hypotheses as to the spatial
extension of the palace and its relationship to other urban structures.

Lastly, it is necessary to look at a few select comparative structures.
The aim here is not to give a complete overview of palaces in the ancient Near
East, nor even in the Syro-Mesopotamian area, but only to highlight
similarities and differences that other palaces within the region have in relation
to the AP Palace. Elements such as stone construction, internal terracing,
iwans and planning are of particular interest.

It is also necessary to limit the scope of this study — it is meant as an
architectural overview, which does not include the finds within the rooms
except for two cases (seal impressions in B1 and H1, and the small charred
beams in C1) where these objects are fundamental for an understanding of
function. This means that a detailed room analysis or Raumbuch (Klein 2001,
77) for the excavation areas is not envisioned in this publication, nor is an
analysis of the pottery or small finds. The diverse excavation units which lead
to the discovery of the palace are being published within the Urkesh Global
Record series of digital publication,” with the unit directors as authors.
Wherever possible the feature and object numbers from these units will be
included, so that readers can also refer to those publications. Many of the
points here have been published elsewhere in season reports or other
publications, and where appropriate these publications have been cited; as
such, this portion of the study is, in large part, an overview of work done on
the Palace as a whole.

2.1 The AP Palace as a Whole

The first step in our analysis is to consider the AP Palace as a whole.
The first question relates to the position of the palace within the urban
framework of the city as uncovered to date. To what extent does the placement
of the palace influence its function, and how does its placement affect the
surrounding structures and the infrastructure, such as the road network and
city defenses?

A second question considers the chronology of the building leads to an
understanding of the life of the building: how long was it used and how did the
activities taking place within the structure change over time?

Thirdly, the function of the structure — why can one understand it as a
palace, and is it a 'royal' palace? Was the palace a residence, or an
administrative seat? Did it perform both functions?

Fourthly, the palace has elements which fit into a wider typological

5  For the Global Record digital publication series see www.urkesh.com.
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understanding. A direct comparison with other similar structures is not
intended here, rather a consideration of the palace within the wider context of
'standard' architectural formulae.

The fifth point focuses on the perception of space; the palace was
probably considered as a whole only when seen from the outside, and even
here it is unlikely that there were many points within the city from which a
significant portion of the perimeter of the palace could be seen. Visibility is
not the only criteria for perception: the optic, acoustic, haptic and olfactory
perception of the palace from the perspective of someone outside of the
structure itself also plays an important role in the consideration of the palace
as a whole.

The sixth point expands on the consideration of the palace within a
context as it were, discussing the relationship between the palace and the
buildings around it. While not much has been excavated in the area
immediately surrounding the Palace, structures such as the inner city wall, the
abi, the plaza and the temple terrace all contribute to our understanding of the
urban environment.

[llustration 1: AP Palace without the wall coverings, looking North.

The seventh and final point concerns the building as a synthetic whole.
The points mentioned up to now concern the palace as an analytic whole: a
whole studied with regard to its internal divisions. It is important to pair this
view of the palace with a synthetic one — where the palace is seen as a
conglomeration of interacting parts which are defined as a single unit.
Questions of design, interaction and organization come to the fore in such an
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approach.

2.1.1 Palace: Position

The AP Palace sits on the western side of the high mound, along the
southern slope of hill A. A series of soundings on hill A conducted since the
beginning of excavations at Tell Mozan have revealed a series of occupation
layers above and to the North of the AP Palace.

E1 I
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Hllustration 2: AP Palace showing Sectors and room numbers.

A total of sixteen excavation areas reached the palace levels: Al, A2,
AS, A6, A7, A8, A9, A10, All, Al12, A13, Al4, Al15, Al6, Al17, A19. The
layout of the AP Palace is clearly affected by preexisting topographic
elements. In the first place, there is a difference in elevation of two meters
between the floors of sectors A-B-C-D and Sectors H-I. No point of access
between the two areas has been discovered to date, but an access staircase has
been hypothesized in sector G, which remains largely to be excavated (G.
Buccellati and Kelly-Buccellati 2000, 133—41). This difference in elevation
can be explained on the basis of preexisting structures that sloped up towards
the center of the ancient city (in an easterly direction). In point of fact, the
main floor of the service wing is six meters higher than the level of the ancient
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plain, which, too, implies that there were several layers of preexisting
occupation below the palace.

Two important elements of these preexisting structures are in fact
known from the excavations. (1) The inner city-wall ran in a N-S direction
along the western side of the AP Palace. There is evidence of the city-wall to
the north of sectors B and D, but these sectors are clearly built in place of the
city-wall. Thus the city-wall, in the area of these two sectors, was removed to
make way for the western external wall of these sectors. (2) The abi and its
associated architectural elements also affect the footprint of the palace, as can
be seen in the jog in the southern wall of the palace in sector C.

Hllustration 3: AP Palace showing excavation unit designations.

A question which is still open is the presence or absence of an earlier
city gate to the south of the AP Palace. One topographic factor indicates that
some sort of access would have been present here: the valley, cut by a wadi,
between the two hills. This is the case in the eastern part of the mound, where
a geomagnetic survey shows streets converging on a similar valley. This
would seem to indicate that the wadi (and thus the valley) followed the path of
least resistance down from the top of the tell — such a path would have
followed an ancient depression, presumably a street. However, to date no
evidence for a roadway or a gate has come to light in this area, and the abi is
positioned in the lowest portion of this valley where one would have expected
the road to have run. Unfortunately the sharp slope of the hills, a vineyard and
a large quantity of metal detritus in the soil mean that geomagnetics in this
area is inconclusive. Further excavations in the area need to be undertaken to
clearly show whether the road lies further to the south or if no road was
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present for the periods in which the AP Palace was in use.

The AP Palace has two levels due to this terracing: the level of the
stone courtyard lies at 85 m relative (485 m above sea level), while the level of
the service wing lies at 83 m relative (483 m above sea level). When one is
standing on these floors looking out over the modern-day plains to the west,
the elevation does not seem much higher than the surrounding area. However,
due to the deep sounding S2 North of BH that the ancient plain level lay at 75
m relative (475 m above sea level). Thus, even considering the outer city wall,
someone in the upper portion of the AP Palace could have looked onto the
plain level below, and, vice versa, people on the plain would have been able to
identify the palace from extra-mural areas.

Elevations at Tell Mozan
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480 Sea Level (m)
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Ancient Plain Level AP Service Wing Stone Courtyard Temple floor

Illustration 4: Elevations at Mozan.

A further question relating to position is the question of how the palace
affects the urban layout after its construction. There is little architectural
evidence for activities outside of the Palace during the time of its use, but the
remains of the Palace itself, after the collapse of the walls, affected the
settlement patterns in the immediate area, especially during the Khabur period
of occupation. Since this study deals only with the architectural aspects of the
AP Palace, these later topographical influences will not be discussed here.°

6  There is a great deal of literature which deals with such questions of urbanism; while a
complete bibliography is outside the scope of this study, some of the work from which this
study has benefited are: Orthmann 1995; Butterlin 2002, 2003; Butterlin et al. 2006; Meyer
2006, 2007a, 2007b; Butterlin 2009; Margueron 2009.
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2.1.2 Palace: Chronology

The palace was built in an area where there were previous occupation
levels, which were exposed in only one small area of the palace. The
construction phase and the use of the palace followed; after the palace was no
longer used as a royal palace it was still used, probably as an extension of the
administration of another palace in the vicinity. Finally, the ruin of the palace
affected the topology of the later settlement.

2.1.2.1 Pre-Palace

In room D2 there was a deep sounding made (excavation area Al) to
determine the chronology of the period preceding the palace, which was
determined to be from the latter part of the Early Dynastic period (EBA II-III).
A particularly hard packing was found, which during the excavations seemed
to have the consistency of cement; this packing was not, however, a
foundation for the palace, but belonged rather to a pre-palace level (G.
Buccellati and Kelly-Buccellati 2000, 151). This small sounding was the only
excavation which went into levels pre-dating the construction of the palace.

2.1.2.2 Leveling and Terracing

The first stratum which can be identified with the palace is the leveling
and filling of the area to support the structure. Sectors A through F, as well as
sectors X and Y were all at a lower level than sectors H and I (G. Buccellati
and Kelly-Buccellati 2000, 136-39). Sector G is unclear since so little has
been dug, and it is likely that a staircase would have been present in this
sector, granting access between the two levels. In the excavated portions, no
access between the two levels has been found. In the portion of the palace
uncovered to date there is evidence of two levels, but it is possible that the
portions of the palace to the north were built on yet another level. It is unlikely
that the palace rose to a third level to the east (or sank back down to the lower
level) because of the parity of elevation between the plaza and the floor level
of the formal wing.’

It would have been necessary to construct one wall (from what we
know of the excavated portions) during this terracing and filling: the wall
between sectors C and H. This wall marked the boundary between the lower
and higher levels within the palace, and in order to maintain the step between
the two a massive stone wall was needed. It would also have been necessary to
have a similar solution in sector G, perhaps a similar wall or the staircase
itself, but one can only hypothesize until further excavations in the sector are
carried out.

7  For more on the elevations between the palace and the plaza, see 2.1.6 below.
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The system of drainage channels present in the palace was built before
the walls were constructed — this is clear because in several instances the
channels go under the walls — but it is unclear when exactly the drains were
installed.® They could have been installed while the leveling was done, or they
could have been inserted after the leveled surface had been finished. On the
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Hllustration 5: The AP Palace with shading to indicate differences in elevation. Solid shading
indicates the lower level, while dotted shading indicates the raised level.

one hand it would have required less effort to install the drains while the
terracing was being constructed, instead of cutting into the new fill which
made up the terracing. On the other hand, it would have been simpler to ensure
that the drains maintained a constant slope if they were inserted after the
leveling material had been placed and had been compacted, thus avoiding the
inevitable (and uneven) settling when compaction occurs.

One further installation linked to the water system is the series of baked
bricks underneath the stone courtyard, H3 (G. Buccellati and Kelly-Buccellati
2004, 14-18). Only a limited understanding of this installation is possible,
since the only evidence is from the portions of the stone courtyard which were

8  The drainage system and the installation below the stone courtyard will be discussed at
greater length below in section 2.2.2. They are included here because of the information that
they give us in describing the sequence of construction of the AP Palace.
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removed by Khabur pits, but it seems clear that the bricks form an interlinked
installation underneath the courtyard, and this installation seems to have been
hydraulic in nature, probably linked to water storage.’ In terms of chronology,
this installation under the stone courtyard must have been built during the

Hllustration 6: AP Palace showing the installations; the main drain is marked with a dash-dot
line running from NE to S.

buildup of the two terraces on which the palace came to be built, since it
presumably would have filled the volume under the stone courtyard (H3)
itself, an area which otherwise presumably would have belonged to the lower
level. Were the installation to predate the palace, one would expect the east
wall of C1 and C8 to also predate the palace, which is not the case due to the
bonding with the other palace walls.

2.1.2.3 Construction and First Use

After the two terraces were prepared and the hydraulic installations
were built, the wall foundations could be cut, the foundations laid, the stone
courses built up, mudbrick laid on top, the roof and floors prepared, the other
installations built and the walls plastered.

9  For more information on the stone courtyard and this installation, see section 2.2.1.4.1
below.
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Hllustration 7: Seal impressions of Tar'am-Agade and her court (G. Buccellati and Kelly-
Buccellati 2002, 14-23).

Once the palace was ready to be inhabited, the king and his court would
have begun using the working areas of the royal administration and also the
royal living quarters. The accumulations with the seal impressions of Tupkish
and his court come from this phase of use of the palace.

2.1.2.4 Use as Administrative Building

At a certain point the palace was no longer used as a Royal Palace,
probably when King Tupkish's successor came to power and moved into
another palace. This is suggested by two considerations. (1) It is clear that at
one point the original installations were no longer in use, because they are
covered by later accumulations, without any new accumulations taking their
place; also a few doorways are narrowed, and cleaning of the prestigious stone
courtyard is no longer carried out, allowing for an accumulation to obscure the
stones. (2) The accumulations that go with the earlier phase are consistently
and exclusively linked to seal impressions belonging to Tupkish and his court,
while the accumulations that were deposited on top are associated with seal
impressions of other royal figures, primarily Tar'am-Agade.

2.1.2.5 Chronology and the Seal Impressions of Tar'am-Agade

But even after the AP Palace was no longer used as a Royal Palace, it
still seems to have remained part of the royal administration, since the seal
impressions of Tar'am-Agade, the daughter of Naram-Sin, and possibly her
husband along with other members of her court were found in the higher
accumulations (in room H1) (G. Buccellati and Kelly-Buccellati 2002; Foster
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2016, 22, 204).

A happy chance gives us, in addition to the stratigraphic relationships,
the proof that the impressions from the Tar'am-Agade cache follow,
chronologically, the Tupkish material. A seal was used by Unap-[...], a
member of the administration during the time of Tupkish, and the same seal
had a figure added that obliterated the writing and was thus used by someone,

Hllustration 8: Unap-[...] impressions showing recutting of seal impression (G. Buccellati and
Kelly-Buccellati 2002, 26).

perhaps even the same person, in the administration of Tar'am-Agade (G.
Buccellati and Kelly-Buccellati 2002, 25-27). Additionally, this overlap
between administrations supports the argument that Tar'am-Agade was present
in Urkesh as a Queen.'’

After the secondary use of the palace as a part of the administration, it
was abandoned, and collapsed. In the ensuing period (Ur III and Isin-Larsa),
this remains an open area with accumulations indicative of such a use (such as
gravel lenses). Nothing was then visible of the earlier Palace, and its very
existence seems to fade from memory.

In the early Khabur period, a successive series of pottery kilns were

10 To discuss in depth the corpus of seal impressions found in the AP Palace is beyond the
scope of this study. They are included here only because they are fundamental to our
understanding of the chronological sequence. A complete series of articles can be found on
the project website, www.urkesh.com. Of particular interest here are: G. Buccellati and
Kelly-Buccellati 1995; G. Buccellati and Kelly-Buccellati 1996; G. Buccellati and Kelly-
Buccellati 1998; G. Buccellati and Kelly-Buccellati 2002.
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built in the area that corresponds to the (as yet largely unexcavated)
southeastern portion of the AP Palace, which generated large dumps that cover
the area of the palace courtyard. Immediately preceding this dumping, and
perhaps in function thereof, large pits were cut so deep as to affect portions of
the palace structure, most notably the stone courtyard (H3).

There is one final phase of disturbance before our excavations brought
the palace to light: portions of the stone walls were exposed in modern times,
and the local inhabitants mined the ruins for construction material. Several
houses in the nearby modern village of Mozan have stone foundations and
lower wall courses visible today, in much the same style as the palace would
have been.

2.1.2.6 Chronological Phase Chart

The following chart'' is a phase chart that was elaborated based on the
stratigraphy of the various excavation units. As discussed previously, the
stratigraphic and typological considerations behind this chart as well as the
relationship between the objects and the stratigraphy are beyond the scope of
this work, and will be published within the framework of the Urkesh Global
Record, the online publication of the Mozan / Urkesh Archaeological Project. '
The phase chart is provided here as a guide to the chronology of the palace,
since some of the descriptions of the installations and sectors include
chronological information by necessity.

The oldest material in the sequence of phases is the material which
predates the construction of the AP Palace, and was found only in two
soundings within the Palace itself: a small sounding in area Al in front of
room D2; a few other soundings were conducted to determine the extent of the
foundations of the palace, including a small sounding next to the platform in
the doorway between sectors F and G.

Pre-dating the palace are also the abi as well as the platform X, both of
which lie south of the southern wall of the palace, as well as the city-wall
which was removed to accommodate the construction of the AP Palace in
sector Y. It is unclear, however, to which phase these structures belong —
while it is known that they predate the Palace, it is not clear that they belong to
Phase 1.

The main leveling, terracing and construction of the Palace belongs to
phase 2. The first use of the Palace, as the royal residence of King Tupkish,
also belongs to this period. This Phase can be dated to the Akkadian period or

11 The chart in Table 2 is based in part on G. Buccellati and Kelly-Buccellati 2000, 151.

12 Please see www.urkesh.com for more information and access to the UGR (Urkesh Global
Record).
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Phase Sequence (Based on Strata sequence AAC)
Southern Early oy . .
Phase Mesopotamia | Jezira Definition vis-a-vis AP Palace
surface wash, erosion, modern burials, removal
6b Modern Of stones from sector A
6a Modern ancient wadi, brick decomposition where exposed
5¢c Late Khabur great brickfall, late houses, tumuli burials, A15-16 street
5b Mid Khabur houses, construction and first floors
scattered (extramural) occupation, multiple pits, creating
5a Early Khabur depression, dumping in depression, pottery kilns
tannurs, pebble lenses, retaining walls, extramural oc-
4b Urlil EJS cupation
burials, first reshaping of surface after

4a Urlil EJS Abandonment of palace

Akkadian/ Use of AP Palace as administrative building, no longer
3 Post-Akkadian EJ4 royal residence. Narrowing of doorways,

Lack of maintenance
. Construction and use of AP Palace as royal residence
2 Akkadian EJ 4 and palace
1 Akkadian EJ4 Buildings existing prior to construction of AP Palace
Table 1: Phase sequence.

the Early-Jezira 4" period on the basis of typological considerations, primarily
ceramic and glyptic evidence.

Phase 3 includes the use of the palace as an administrative building,
albeit not a Royal Palace. This can be seen in the presence of the cache of
Tar'am-Agade seal impressions, as well as in the lack of maintenance of the
installations, primarily the fact that the stone courtyard was allowed to be
covered in accumulation, and a fannur and small hearth were placed in this
area.'*

During Phases 4 and 5 the Palace was no longer visible, and its
presence was most likely forgotten. During these phases the palace is damaged
by pits and burial shafts which were dug in what was, at the time, the edge of
the settlement. Pits dug during phase 5 damaged the stone courtyard, exposing
the baked brick installation which lay below.

Phase 6, covering the modern period, is listed here because the erosion
and wadis exposed the stones of sector A, which were subsequently removed
by local inhabitants and used in the construction of the modern village of
Mozan, a few hundred meters from the palace. These stones can still be seen

13 The Early-Jezira chronology has been developed for the settlements of the northern Jezira.
The most recent discussion of this chronology can be found in Lebeau (2011, 12). In this
study the Early Dynastic and Akkadian terminology is often used, due to the direct
chronological tie (through the Tar'am-Agade seal impressions) with earlier chronologies
developed in Mesopotamia.

14 Tannurs are cylindrical bread ovens common in the Near East, both modern and ancient.
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today in the village, and a few have even been suggested as having come from
the roof of the abi due to their length and relative thinness.

2.1.3 AP Palace as a Royal Palace

The first question to ask of the palace as a whole relates to its function.
Is this building a Royal Palace? Two criteria are at work here: is the AP Palace
the administrative seat of a king, and is the AP Palace a residence?"

We know from the seal impressions found in and around the palace that
several kings — endan in Hurrian — had used the structure or the surrounding
area. First and foremost is King Tupkish, whose seal impressions were found
in great quantity within the accumulations on the first floors of the palace,
primarily in sector B. Along with impressions of his seals, a whole series of
other impressions have been found. These included impressions from the
queen, Ugnitum, the queen's cook Tuli, and the queen's nurse Zamena (G.
Buccellati and Kelly-Buccellati 1995, 1996, 1998; Nadali 2014).

Perhaps the most important were the seal impressions of the queen,
Queen Ugnitum and the palace officials connected with her. These were more
numerous than those of King Tupkish, and, surprisingly, also represented the
impressions of a series of several nearly identical seals (G. Buccellati and
Kelly-Buccellati 1997; F. Buccellati 2014a). These seals had differences
which would probably have been clear to someone who knew what to look for
or could place the various impressions side-by-side and compare them, but
would have otherwise appeared identical.

While the seals from which the impressions were derived bear the
names of the king and his queen, one cannot conclude that these were royal
seals in the sense of having been used by the king or the queen themselves, for
a number of reasons: (1) There are too many of them.'® (2) They are found in
an area that does not suggest a formal use such as would be presupposed had
the royal couple personally affixed the seals. (3) They are found together with
a number of seals of members of the queen's household (h1-h4). (4) Even
though they are finely executed and with a rich iconography, they are small
(an average of 2 cm in height). As a result, it is plausible to assume that they
were used to seal goods that belonged to the royal couple or members of their
households, used, in other words, in their name but not by them personally (G.
Buccellati and Kelly-Buccellati 1995, 27-29).

For present purposes, the conclusion seems inescapable that the

15 By residence what is meant is that the king would have also lived in the same structure that
housed the administrative functions.

16 Six unique impressions for the king and eight for the queen; these were discussed in the
previous publication by the author (F. Buccellati 2014a).
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building in which they were found was directly linked to the administration of
the royal couple.

Hllustration 9: Administrative seal impressions found within the AP Palace (images are not to
scale) (G. Buccellati and Kelly-Buccellati 1997, 81).

In addition to the evidence of the seal impressions connecting the
building with the royal administration within the city, the architecture itself
aids in determining the function of the spaces in the palace. Directly tied to the
question of administration is the function of the extensive stone courtyard,
room H3. The investment of resources needed to build such a floor is an
indicator that this courtyard was meant as a prestigious space within the
building.

Is the palace a residence as well as an administrative center? The fact
that the palace had a kitchen as well as installations such as a drainage system
and what seems to be a 'bathroom' installation (room C6, see section 2.2.2.1)
seems to indicate that the structure did have residential areas, which would be
located in the areas to the east and the north, not yet excavated to date.
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2.1.4 Palace: Typology

2.1.4.1 Mirrored plan

The only wing of the palace that has been excavated in its entirety is the
service wing consisting of sectors A-D. What is unusual with regard to the
standard typology of 3™ millennium Near Eastern palace architecture is the
fact that this wing is built as a mirrored plan (G. Buccellati and Kelly-
Buccellati 1995, 1996, Matthiae 2010a; Pfdlzner 2011). The only exception is
the foreshortening of sector D and the addition of a room in sector C, C8. Such
a mirrored plan is not characteristic of palace architecture; in Leick's study of
Near Eastern architecture she states: “A disregard for symmetry and axiality is
also characteristic of the monumental form of domestic architecture, the
palace” (Leick 1988, 139) Preziosi makes a similar claim for Minoan
architecture (Preziosi 1983, 7). Thus the symmetry of the AP Palace is unusual
in its regularity vis-a-vis other palaces in the ancient Near East and in
neighboring regions.

The formal wing of the palace, consisting of Sectors H and 1, is raised
in elevation with regard to the service wing by approximately 2 meters. Not
enough of this wing of the palace has been explored to be able to see if these
sections of the palace are similarly mirrored.

2.1.4.2 Palace Entrance

Unfortunately the excavations to date have also not found an entrance
to the palace. Two areas seem likely for an entrance: the western and the
eastern sides of the palace. To the west the palace would have access to the
western part of the lower town, probably giving access indirectly to the
courtyard F and the sectors around it. To the east it is likely that there was
access onto the plaza, probably with a more direct access to the formal area
than the access to the west.

Access from the south or the north is still possible, but is less likely. To
the south there was no road found, and the southern palace wall abuts directly
the northern portion of the abi (W) and other associated installations (X).
Together with the lack of a road, the fact that no doorways have been found in
the explored portion of the southern wall'” means that it is unlikely that there
would have been access on this side of the palace.

17 Today, access to the rooms of the palace is possible through the southern wall of room A3,
but this does not reflect an ancient access point but rather a modern solution to the problem
that no entrances have yet been found.
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Hllustration 10: AP Palace with possible entrances shown with arrows (upper right and upper

left).

2.1.4.3 Iwans

A room-pairing which can be found in the palace is the so-called iwan
type structure (G. Buccellati and Kelly-Buccellati 2000, 141-46). By iwan a
specific type of room-courtyard pair is meant: a long room which opens with a
particularly wide doorway onto a courtyard, which typically lies north of the
room. The room is usually as wide as the courtyard, and has no door on the
southern side of the courtyard, but often doors on the eastern and western
walls are present (Ragette 1974, 88). This configuration is present in two
sectors in the palace, the mirrored rooms A5-A2 and C5-C2. The term iwan is
most often linked to a specific type of Sassanian architecture, a vaulted
audience hall, but the concept has been used for earlier periods, including the
architecture of Tepe Gawra dating to 3000-2800 BC (Badawy 1978, 87). It has
been applied to the combination of a long room and a courtyard in Mozan in
particular, since the footprint of the rooms is comparable to that of the later
periods. It is important to note that what is meant is not the Sassanian
architectural feature, but is used to identify the rooms in the AP Palace with a
similar footprint; it has been applied in the literature to this room configuration
because of the marked similarities between the two (see also section 2.4.3
below)."®

There are three further examples of similar room-pairs, but they deviate
somewhat from the pattern as described here. These are D1-D2, B1-B2 and

18 The use of an iwan-type architecture to such an extent in the palace is one of the elements
unique to the AP Palace (Pfélzner 2011, 174).
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Hllustration 11: Service Wing of the AP Palace with hatching to indicate the two iwan room
groups A5-A2 and C5-C2.

A3 C3

H3-H4. D1-D2 can be seen on Illustration 11; here one can identify a similarly
wide entrance to a room which is (nearly) the width of the courtyard, and other
doorways to the sides of the room but no door across from the wide entrance.
Two elements deviate however from the standard iwan: the wide room
entrance is not orientated to the north but rather to the east, and it is unlikely
that room D1 was a courtyard, even if it is likely that some sort of opening was
present at roof level to allow smoke to escape. One reason against D1 being a
courtyard is that the adjacent space in sector F is definitely a courtyard and it
is unlikely that two courtyards would have been adjoining. Also the
accumulations in D1 pointed to a closed rather than an open area.

The second room-pair is B1-B2, which is, as previously described, the
mirror of room-pair D1-D2, and thus the same argument as in D1-D2 holds
here. What changes is obviously that the wide room entrance points to the
west instead of the east due to the mirrored nature of the layout.

The third and final room-pair is the H3-H4 entrance. Here a courtyard
is certainly present, but the other doorways and the shape of the room varies
from the standard iwan pair.

Room H4 is quite large and deep for a room in an iwan room-pair. Its
southern boundary with room H6 is ill defined, and it may be that H4 and H6
are actually a single room with a jog in the eastern wall. This would be the
only case of such a jog within the AP Palace. Furthermore, the doorway
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between H1 and H4 is also a very wide entrance, presumably to have more
light in HI. The eastern wall of H4 also is without a doorway, which is
normally the case with iwan room-pairs.

2.1.4.4 Rabbeting

A further aspect of the AP Palace which is present in many rooms, and
which is typical for similar constructions, is the presence of rabbeting in
doorways. By rabbeting a slight inset in the wall on either side of a doorway is
generally meant, typically only on one side of the doorway. Such an inset is
present from the top to the bottom of the wall, and remains at the same depth
in both the mudbrick and stone portions of the walls. Most of the rabbeting is
reflected in the stonework by using two stones, but in a few cases a single
stone is shaped to provide the inset.

Hllustration 12: Formal Wing and Sector C of AP Palace showing iwan room-pairs.

In the reconstruction presented here, this rabbeting is not ornamental
but is rather functional — providing enough room for a door (presumably
wooden) to rest in the insets when closed. It is unlikely that the insets were
deep enough for the door to be flush with the wall when closed, considering
that the few doorsockets discovered indicated that door posts were wider than
the inset of the rabbeting.
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2.1.4.5 Proportion of Room Area to Room Perimeter

Room Room Area Perimeter Proportion
Function in m? (inm) Area/Perimeter
A1l room 10.1 12.8 0.79
A2 iwan 18.1 17.5 1.04
A3 room 10.1 12.7 0.79
A4 room 10.6 13.0 0.81
A5 courtyard 36.9 24.5 1.50
A6 room 11.3 13.5 0.84
A7 room 10.6 13.1 0.81
A8 room 11.3 13.5 0.84
B1 workroom 67.2 34.9 1.93
B2 iwan 7.0 1.4 0.62
B3 storeroom 2.9 6.9 0.41
(o4} room 33.3 23.5 1.42
C2 iwan 11.4 15.1 0.76
C3 room 14.2 15.1 0.94
c4 room 10.4 12.9 0.80
C5 courtyard 26.7 20.7 1.29
C6 room 7.9 114 0.69
c7 room 10.0 12.7 0.79
Cc8 room 7.2 10.8 0.67
D1 workroom 50.0 28.5 1.75
D2 iwan 9.4 12.9 0.73
D3 storeroom 2.9 6.9 0.42
Table 2: Proportion between the area and perimeter, sorted by room.

It is difficult to tie typological categories to mathematical formula,

especially within the context of architecture. One index that is useful in this
case, however, is the proportion between the area and perimeter of groups of
rooms. This is not an index which is found in the literature dealing with
architectural analysis, but it seems an excellent way to quantify space in a
fashion that supports a typological division of rooms. The following table lists
the rooms of the four sectors A-D which make up the service wing of the AP
Palace. The spatial data includes only the rooms themselves, ignoring the
doorways.
Listed is the room label, the function of the room as defined in this thesis, the
area of the room in square meters, the perimeter of the room and the
proportion of the area to the perimeter. This proportion describes the
relationship between the sum of the sides of the room and the total floorspace.
This does not indicate the size of the room per se, but rather how much open
space is available in a room.
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As an example, a square room which is 5.5 by 5.5 meters has a total
area of 30.35 square meters (5.5m x 5.5m); the perimeter of this room is 22

Room size Area Perimeter Proportion
(in.m) (in.m?) inm Area/Perimeter
55x 5.5 30.25 22 1.38
10x1 10 22 0.45
30.25x 1 30.25 62.5 0.48
Table 3: Proportion between the area and perimeter, examples.

meters (5.5m + 5.5m + 5.5m + 5.5m); the proportion of the area to the
perimeter is 1.38 (30.25m? / 22m). This proportion does not reflect a spatial
reality (since it is a proportion between square meters and linear meters) but
instead serves as an index. A corridor with exactly the same perimeter, for
example, has a very different value for this proportion — a corridor which is 10
meters long and one meter wide also has a perimeter of 22 meters, however
the area is only 10 square meters. Thus the proportion between area and
perimeter is quite different: 0.45. A further example to clarify would be a
corridor 30.25 meters long and one meter wide: thus the area of this second
corridor 1s 30.25 square meters, the same as the 5.5 x 5.5 meter room. The
perimeter of such a room is by consequence 62.5 meters — and thus the
proportion between area and perimeter remains low: 0.48. This proportion is
thus a good index of the 'openness' of a room, and can be of use in checking
the proposed room typology.

Table 4 shows the same data from the AP Palace, this time sorted by
the proportion between area and perimeter of these rooms. I have organized
the data into four groups according to the proportion between area and
perimeter: 2-1.5, 1.5-1.0, 1.0-0.5, 0.5-0. The first group (2.0-1.5) includes only
two rooms, the workrooms of Bl and DI1. These rooms are defined as
workspaces, B1 as an area where containers were opened and D1 as a kitchen.

The second group (1.5-1.0) includes four rooms, A2, A5, C1 and CS5.
AS and C5 are the courtyards in A and C, respectively. Thus the proportion
reflects the open spaces of these courtyards. Room C1 is particularly large,
and thus is the only room within this second group. This may seem an
anomaly, but room C1 seems to have been used as a workspace, considering
the burnt logs found here (see section 2.2.2.3).

Thus this high proportion may reflect the fact that the room was
conceived as a workspace even during the architectural planning phase. The
final room of this group is room A2, which is the iwan linked to courtyard AS.
This iwan 1s somewhat larger than its parallel in sector C (C2) perhaps because
the southern external wall of the palace is notched between C3 and C2,
reducing the space in the iwan, as well as the fact that the wall and opening
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Room Room Area Perimeter Proportion
Function (in.m?) (inm) Area/Perimeter
B1 workroom 67.2 34.9 1.93
D1 workroom 50.0 28.5 1.75
A5 courtyard 36.9 24.5 1.50
1 room 33.3 23.5 1.42
C5 courtyard 26.7 20.7 1.29
A2 iwan 18.1 17.5 1.04
C3 room 14.2 15.1 0.94
A8 room 11.3 13.5 0.84
A6 room 11.3 13.5 0.84
Ad room 10.6 13.0 0.81
A7 room 10.6 13.1 0.81
c4 room 10.4 12.9 0.80
A3 room 10.1 12.7 0.79
A1l room 10.1 12.8 0.79
c7 room 10.0 12.7 0.79
Cc2 iwan 11.4 15.1 0.76
D2 iwan 9.4 12.9 0.73
C6 room 7.9 11.4 0.69
Cc8 room 7.2 10.8 0.67
B2 iwan 7.0 1.4 0.62
D3 storeroom 2.9 6.9 0.42
B3 storeroom 2.9 6.9 0.41
Table 4: Proportion between area and perimeter, sorted by area/perimeter
proportion.

separating A2 from AS is farther north than the wall and opening separating
C2 and C5, further enlarging the iwan A2. This larger size means that it is the
only iwan within this second group, having an area/perimeter proportion of
1.04.

The third group (1.0-0.5) consists of eleven rooms and the remaining
three iwans, C2, B2 and D2. It is worth mentioning that six of these rooms are
nearly identical in size: A1, A3, A4, A7, C4, C7 all have an area of within 0.6
m® of each other, and differ by a maximum of 0.3m in perimeter. Rooms A6
and A8 are identical in both area and perimeter.

The fourth and final group (0.5-0) consists of two rooms, both of the
small storerooms in sectors B and D (B3 and D3). They are identical in both
area, 2.9m’, and perimeter, 6.9m. Comparing B3 to the larger workroom, B1,
of the same sector, one can see that the workroom has just over 23 times the
area and five times the perimeter.
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2.1.5 The Perception of Space through the Optic, Acoustic,
Haptic, Olfactory Senses

The consideration of the perception of space due to what one can see,
hear, touch or smell is a very important aspect in the analysis of architecture
because of the great
differences that these

forms of perception

communicate (Ankerl /\
1981, 45—46)19 FOI‘ pri| SR |:'|f-3[:lﬂr}' SpEEE'
obvious reasons the

fifth sense, that of ‘ . _
taste, is not discussed Haptic space

in reference to archi- 4
tecture.

In the AP e Optical space
Palace, it is important
to  consider these
differences because of

the diverse impres- ' . . . .

. Hllustration 13: A graphic representation of the acoustic, haptic
Sl.OnS that 'these SCeNses olfactory and optical spaces of perception. These do not
give the viewer. As an | completely overlap, thus, for example, what can be heard is not
example, sectors A |necessarily visible or touchable. A singing dancer (black dot in
through D are char- |center) is perceived by various people through different senses in
different spatial areas (adapted from Ankerl 1981, 156).

‘ — Azoustical space

acterized by relatively
small rooms placed as
close as possible to each other: 19 rooms of these four sectors (out of 22)
could fit into the projected expanse of the courtyard H3, and they are laid out
in a large square, as opposed to a linear fashion, whereby the rooms would be
chained one after another. Thus the high number of small rooms increases the
haptic space and decreases the optical space by increasing the number of
walls. Put another way, the visitor cannot see very far, but has a lot of surface
area within reach. The high level of surface area means that there is more
space along the walls for storage, be it for shelving or larger objects on the
floor along the wall.

The third sense, that of sound, is much more difficult to project based
on the architectural footprint as we have it, since sound would be most
affected by the elements of the building which are no longer present: doors,

19 pace Preziosi, who limits perception to optical perception: “In connection with the nature of
its perceptual address, architecture employs visually palpable means to broadcast its
messages” (Preziosi 1983, 211).
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the roof, windows and the presence of textiles in the rooms which would have
affected how sound traveled as well. The compact nature of the plan of the
building, and the relatively small size of the rooms would have meant that
sounds within the rooms would not have carried far. Thus people would have
been able to walk up to the outer walls of the palace, and presumably hear
some of the sounds emanating from inside, primarily from the courtyards.

The final sense to be discussed here is that of smell. The placement of
kitchen or workshop areas would have had a direct impact on portions of the
structure which would have been affected when the wind carried in smells of
cooking, smelting or kiln fires. As wind direction is often determined by the
topography of the city and by local geography, it is possible to estimate the
space in which wind conditions might have carried such odors.

These elements, considered for various portions of the building can
help understand how architecture shapes and is shaped by social space. Such
an approach, in addition to studies on interaction and space syntax (Hillier
1988; Deblauwe 1992, 1994, 1997b; Seamon 2013), can lead to a deeper
understanding of not only the architecture itself but also of the uses for which
it was designed as well as how changes over time show shifting functions of
the rooms.

2.1.5.1 Sensing the Palace from Outside: Acoustic

Within the palace sound would have carried from the courtyards to the
adjacent rooms, in particular those linked to the courtyards by an iwan-type
room chain. It is also important to consider how sounds from the courtyards
would have affected activities being carried out on the roofs or upper stories.
The exterior of the palace is just as important in terms of perception, and thus
it is just as important to consider it using the same parameters. Sounds would
have carried outside of the AP Palace, beyond the outer walls and affect how
people perceive the palace and related activities. To the south of the palace
there is the abi, which would presumably not have been used often and when it
was used only few people would have actively participated.® Thus the
acoustic impact of the palace in this direction would have affected only a few
people. To the west it is unclear what would have been present in the urban
landscape, and the space to the North and East is as yet unexcavated, even if it
is assumed that the palace bordered on the JP Plaza to the east.

2.1.5.2 Sensing the Palace from Outside: Optic

The AP Palace would have been visible from outside of the walls, and

20 One of the indications of the fact that only few people would have participated is the limited
access available through the doorway (F. Buccellati 2010).
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three points are worth discussing here: the outer walls, activity on the roofs
and the possibility of seeing into courtyards from the outside. The outer walls
of the palace would have been visible to visitors to the city, at various
distances: up close, the stones would have been visible and the plastered
mudbrick up to the roof. It is also possible that the stones would have been
covered in similar plaster, but unfortunately the archaeological record does not
preserve any. Further, someone seeing the palace from the outside would have
seen the doorway (or doorways) which gave access to the palace, and would
have possibly also seen through the doorway to the first interior spaces. At a
farther distance it is conceivable that the palace could also have been seen,
both from the plaza area to the East of the palace as well as the urban area of
the lower city to the west. The Plaza area would have been open and the wall
of the Palace (assuming that the Palace fronted on the Plaza) would have been
visible. It seems also evident that a doorway would also have been present on
this side, granting direct access to the Plaza and the structures around it. The
urban area to the West of the Plaza would also have seen the Palace, but from
farther away, and, due to the topography of the earlier settlement, the Palace
would have sat at a higher elevation from the structures in this area. Thus
someone looking at the palace from the lower city to the West would have had
to look slightly up at the palace, and would have seen little of it, as the roof
areas would have been obscured for the most part by the elevation. It is also
possible that the elevation difference between the Palace and the structures in
the lower city would have been enough so that the Palace would have been
visible from outside the city, even if only from the western approaches.

While there is no direct evidence of activity on the roof spaces of the
Palace it is very likely that these areas would have been used for various
activities. Most of these activities would have been visible to people standing
both inside and outside of the Palace, unless blocking screens had been set up.

Thirdly it may have been possible to see into the courtyards of the
palace from certain locations which would have overlooked the palace. While
areas of the Palace now may lie lower than some of the cultural layers now
present on the Tell, it is most likely that all of these higher spaces are formed
by later cultural levels; thus the courtyards would probably not have been
visible from outside the palace. The only exception to this would have been
the temple terrace, which may have been high enough to see activity on the
roofs of the palace, even if seeing into the courtyards themselves would
probably not have been possible.

2.1.5.3 Sensing the Palace from Outside: Haptic

Physical contact with the Palace from the outside would have been the
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most limited sense that someone remaining outside the Palace would have had
with the structure. The only real reason for someone to touch the palace would
be if they were walking along its outer wall, or if they were going into the
structure through one of the doorways.

The difference between the visibility of the Palace from a large portion
of the city and the small number of occasions where one would enter it or even
touch it might be one way in which the architects and planners indicated the
monumental nature of the structure. A modern example might be a skyscraper,
which is seen by most of the city, yet very few of the inhabitants have been in
or have touched the skyscrapers themselves (see also section 2.1.6.6).

2.1.5.4 Sensing the Palace from Outside: Olfactory

A further sense, which is not considered in the example brought by
Ankerl above (see Illustration 13), is the sense of smell. The drain exiting the
AP Palace to the south, running under the southern wall of room C2 and
emptying onto the walking surface, carried dirty water (as evidenced by the
link of the drain from the toilet/washroom in C6 — see also section 2.2.2.7); the
smell from the run-off would certainly have been perceptible to passersby, and
perhaps even to those using the platform in area X.

The kitchen elements in use in area D1 would have also produced
smoke (on the kitchen installations see section 2.2.2.5), and it is possible that
on windy days the smell would have carried to other parts of the city. In our
experience flying a parafoil kite to take overhead pictures it is more common
for the wind to come from the east, which (assuming the pattern was true in
ancient times as well) would have carried the smoke towards the outer city
areas.

2.1.6 Palace: in Relation to the Urban Setting

The AP Palace is situated in a context that is already in part known
from excavations to the south and the east which continued outside of the
perimeter of the palace itself. This larger context has been described as a
monumental urban complex, since the palace, plaza and temple terrace are all
spatially linked (G. Buccellati 2005).

2.1.6.1 Elevations

A sounding (excavation area S2) in the north of the high mound, north
of area BH, showed that the ancient plain level was at 475 meters above sea
level. The level of the plaza is the same as the stone courtyard (AP Palace
room H3) i. e. is ten meters above the ancient plain, at 485 m above sea level,
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while the service wing lies at 482 m above sea level. Thus there are ten meters
of cultural material below the plaza and the formal wing of the palace. For
reference, the floor of the temple on top of the temple terrace is at 497 m
above sea level, 23 m above the ancient plain level.

Elevations at Tell Mozan
500

495

490

485 B Elevation
above

480 Sea Level (m)

475

470

465

460

Ancient Plain Level AP Service Wing Stone Courtyard Temple floor
Hllustration 14: Elevations at Tell Mozan.

2.1.6.2 abi

To the southeast of the palace a further structure was found, which was
identified as an abi on the basis of the finds and the architectural elements
(Kelly-Buccellati 2002). The abi, during the time when the AP Palace was in
use, would not have been very visible, with the cupola at ground level. The
abi would have been roofed over during this period, and the entrance was most
probably blocked when the structure was not in use.

2.1.6.3 Canal and Lower Town to West

To the west of the AP Palace there is a wide portion of the lower city,
extending to what is the modern village of Mozan. Combining data from the
Corona images, apparent gaps in the lower town's city wall (visible in the
topography), as well as the fact that the modern village sits on a small tell
raised higher than most of the lower city, one can hypothesize that a canal
passed through the lower town from north to south; also evidence for a canal
was found in sounding OP.

The Corona images give us a view of the lower town which is no longer
visible today: since the images were taken between 1959 and 1972,
mechanized plowing has leveled many of the topographic features then visible.
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On these Corona images a wadi bed is clearly visible running through the
lower town to the west of the AP Palace.*' This wadi bed matches two points
in the lower town's city wall, where the canal would have entered and exited
the urban space.

The mound of ancient cultural material on which the modern village of
Tell Mozan sits is one of the highest points in the lower town, forming a small
tell. A sounding showed that cultural material from the Middle Assyrian
period lay directly under the surface,* indicating that the mound was primarily
formed in the ancient periods and not as a result of the modern village. One
cannot exclude the fact that the wadi was formed after the city was abandoned,
and does not reflect an ancient canal, but the evidence points strongly to the
wadi being a continuation of an ancient topographic feature. This canal would
have been of great use during the construction of the palace, since the wood
and stone needed could have been floated down from work-sites in the
mountains to the north of the city.

2.1.6.4 Plazato East

To the east of the Palace there is the JP Plaza, and it seems clear from a
deep sounding (excavation area A19) that the palace bounded directly onto the
plaza itself. It would seem obvious that an entrance would have been located
on this side of the palace, allowing access to and from the Plaza, but none has
been found to date due to the Khabur and Mittani period occupation levels
which cover this portion of the palace. The elevations of the floor level of the
plaza and the elevation of the stone courtyard in the palace match, further
supporting the hypothesis that the two areas were linked, and red brickfall
found in area A19 was at the same elevation as comparable brickfall found on
the stone courtyard (h3).

2.1.6.5 Question of Access

Access to the AP Palace remains an open question, since only one
possible point of access has been found, and no roads have been uncovered in
the vicinity. One surprising discovery lies to the south of the AP Palace, where
one might expect to find a road leading from the lower town to the plaza,
matching the modern wadi valley between the two mounds. Instead, the
presence of sectors H and I, as well as the abi, seem to block the expected

21 See in particular the Corona Front and Aft image pair from 9 Aug 1968: DS1104-
1025DA012 12 b and DS1104-1025DF006 6 ¢ as well as the image DS1047-
1088DF065 65 d.

22 This material (from excavation area OJ2) has been published in a recent PhD Thesis by C.
Chaves Yates (2014).
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east-west access to the south of the Palace. It is still possible that a road lies
farther south, but the mound present to the south seems to indicate that another
large building or city quarter may have been directly adjacent to the southern
extent of the AP Palace (see also section 2.1.1 above, which presents the same
argument vis-a-vis a possible city-gate, also 2.1.4.2 which considers access
from the point of view of the room divisions within the Palace).

[llustration 15: Kite photo showing the spatial relationships within the monumental urban
complex.

2.1.6.6 Visibility

The visibility of the palace from other parts of the city as well as from
the immediate extra-urban environment would have meant that, much like the
temple, the AP Palace would likely have been representative of the city as well
as of the power of the king.”

The visibility between Palace and the surrounding city and countryside
is important to underline, since this relationship highlights the impact that the

23 Unfortunately there are no artistic representations of the AP Palace, but this tie between the
image of the palace (however realistic) and the concept of the city as a whole can be clearly
made in later times (Micale 2011, 23-25). Thus the visibility of the AP Palace might have
also underlined the building's role as an emblem of the city, as perhaps a pars par toto.
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architect aimed to achieve.” The Palace would have been seen from a large
swath of the region to the west of the city, and perhaps even some activities on
the roof of the palace would have been seen in the lower town.

Only one other structure, that has been found to date, commanded such
a view of the surrounding area — the structures on top of the temple terrace.”
These would have had a complete 360 degree view of the lower town and the
hinterland, and they might have even been visible from the lowlands of the
Tur Abdin mountains to the north, especially at night if there were fires on the
temple terrace. With regard to the AP Palace, it is probable that from the
temple terrace one would have been able to see into at least the stone
courtyard, H3.

2.1.7 Building as Synthetic Whole

This chapter has analyzed the AP Palace, looking at the individual
parts. However, it is also important to consider the structure as a synthetic
whole. Three things point to an understanding of the palace in such a light: the
plan of the palace as a whole, the presence of a drainage system which links
several different sectors, and a tablet found in sector H.

The plan of the AP Palace is a grid-pattern (Aurenche 1981, 206-8),
with east-west and north-south lines present in the excavated portions. This
plan runs with only minor variations through the various sectors of the palace,
maintaining the same pattern in both the service and formal wings.
Interestingly, some of the variations which are found are due to the presence
of preexisting structures, namely the platform in sector X to the south of sector
C, as well as the abi, sector W, to the southwest of sector H. Both of these
structures necessitate adapting the grid pattern of the palace: the southern wall
of C3-C2-Cl is set slightly to the north, while the south wall of H1 becomes
thinner as it goes to the west in order to accommodate the abi, and one might
even imagine that the southern wall of H1 might have otherwise been situated
several meters south as a continuation of the southern wall of H6.

The drainage system will be discussed in more detail below (2.2.2.7),
but it is also pertinent here, in a discussion of the palace as a synthetic whole.
The drainage system links not only sectors D and C, but seems to come from

24 The work of Richard Bradley (1997) shows, for a completely different region and type of
material, how the correlation between viewpoint and landscape can be understood within a
semantic framework, and a similar approach might yield interesting results with palaces of
the Bronze Age in Syro-Mesopotamia. However, such a study would go beyond the scope of
this study. For a comparison for the architectural use of terracing and courtyards, see Ragette
1974, 89.

25  For further reading on the temple terrace, see: F. Buccellati 2010; G. Buccellati 2010;
Kelly-Buccellati 2013; Camatta forthcoming.
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portions of the palace farther to the north, in areas as yet unexcavated (G.
Buccellati 2005, 19-21). This drainage system runs under the walls of the
palace, and serves a series of installations in the excavated portions. This
indicates a very detailed level of design, and an ability to plan drains which
ran across the whole building and serviced several branches which were linked
to installations in diverse sectors of the palace.

One of the finds in the palace points directly to our understanding of the
building as a synthetic whole: the tablet A15.231 (G. Buccellati 2005, 14—
19).% This tablet is an architectural sketch, probably used by an architect to
communicate the measurements of a specific portion of the palace to the
responsible work crew. Once the foundations had been laid, the tablet was
discarded within the wall itself, close to the rooms it presumably depicted.
These considerations relate directly to the argument being developed here. It is
already apparent from the way in which the Palace has been built that this
massive construction was carried out all at once. This implies a very careful
planning on a large scale, and a unitary architectural conception of the whole.
The tablet confirms the implications already drawn from the excavated
remains of the palace and tells us a great deal about the care and the awareness
with which such large construction projects were undertaken and carried out.

2.2 Analysis of AP Palace: Sectors and Installations

The palace i1s divided into sectors, which are determined by three
architectural elements: (1) access and circulation; (2) the presence of
courtyards; (3) the mirrored plan. The division of the palace into sectors is
thus based on the analysis of the structure as excavated: the ancient
descriptions that might aid us in defining the individual sectors are
unfortunately missing. Interesting is also the difference between the sectors
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