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VORWORT

Die meisten Beiträge und Ideen, welche im Verlauf 
des Archäologiestudiums zu Papier gebracht werden, 
stranden in privaten Ordnern und Schubladen. Es 
fehlt an geeigneten Plattformen, welche es Studie-
renden ermöglicht ihre Qualifikationsarbeiten und 
Forschungsergebnisse einem interessierten Publikum 
vorzustellen. Die Herausgeberschaft machte es sich 
zum Ziel, diese Lücke zu schliessen und rief kurzer-
hand die Studentischen Archäologischen Forschungsta-
gungen (SAFT) ins Leben.

Studierende unterschiedlichen akademischen Grades 
haben so die Möglichkeit, ihre Ergebnisse in Form ei-
nes Vortrags zu präsentieren, zur Diskussion zu stel-
len und unter ihrem eigenen Namen zu publizieren.
Die Beiträge des vorliegenden Bandes beruhen auf 
den Vorträgen der am 16. März 2019 am Institut für 
Archäologie der Universität Zürich abgehaltenen  
Tagung Archäologien 2020!. Den Vorstoss der Uni-
versität Zürich mit der Reform Bologna 2020 die 
verschiedenen Studienprogramme der archäologi-
schen Fachrichtungen zusammen zu legen, griff man 
im Namen und Programm dieser ersten Tagung auf: 
Berücksichtigt wurden Beiträge aller archäologischen 
Fachrichtungen der Universität Zürich. Es sind Ar-
beiten, welche im Rahmen verschiedener Veranstal-
tungen als Leistungsnachweise erbracht und von den 
entsprechenden Professorinnen und Dozenten ange-
nommen wurden.

Der freie Zugang zu Wissen ist wichtig und unser 
grosses Anliegen; darum publizieren wir den vorlie-
genden Tagungsband nicht nur gedruckt, sondern 
auch Open Access. 

Die Organisation der Tagung sowie die Lektorats- 
und Layoutarbeiten erfolgten durch die Herausge-
berschaft, welche auch für die Redaktion verant-
wortlich zeichnet. Die Arbeit im Kollektiv hat sich als 
äusserst leidenschaftlich, dynamisch und fruchtbar 
erwiesen. Ohne zahlreiche Unterstützung wäre dieses  
ambitionierte Projekt nicht realisierbar gewesen. Die 
Tagung selbst wurde durch die wertvollen Ratschläge 

von Dr. Christina Leypold und Dr. Martin Mohr erst 
möglich. Sie teilen ihren Erfahrungsschatz vorbehalt-
los und stets mit viel Freude, wofür wir ihnen unseren 
tiefsten Dank aussprechen.

Ein besonderer Dank gilt dem Leiter des Fachbereichs 
der Klassischen Archäologie der Universität Zürich, 
Prof. Dr. Christoph Reusser, der solchen studenti-
schen Ideen Raum gibt und in jeder möglichen Weise 
unterstützt. So fand die Tagung in den Räumlichkei-
ten des Fachbereichs statt. Auch Prof. Dr. Carola Jäggi, 
Lehrstuhlinhaberin für Kunstgeschichte des Mittel-
alters, Archäologie der frühchristlichen, hoch- und 
spätmittelalterlichen Zeit des Kunsthistorischen  
Instituts der Universität Zürich, sei an dieser Stelle für 
ihre stets interessierte und motivierende Unterstüt-
zung aller Studierenden gedankt. Ebenso danken wir 
Prof. Dr. Philippe Della Casa, Leiter des Fachbereichs 
der Prähistorischen Archäologie an der Universität 
Zürich, für seine wertvolle und hilfreiche Förderung. 
Dank gilt ebenso Natascha Beeler, Medea Eigel, Marisa 
Ferrario, Ronald Jaworski, Christina Lolos, Adrien 
Martinet und Valery Schlegel, welche die Umsetzung 
dieser ersten Tagung unterstützt haben.

Finanziell gefördert wurde dieses Projekt dankens-
werterweise durch den ehemaligen Fachverein der 
Klassischen Archäologie (klar!), den Verband der 
Studierenden der Universität Zürich (VSUZH) sowie 
durch den Fachbereich der Klassischen Archäologie 
der Universität Zürich. Die Umschlag- und Logo- 
gestaltung erfolgte durch Mathieu Guirard, auch ihm 
sei für seine Arbeit unseren Dank ausgesprochen.

Den Refererentinnen und Autorinnen sei an dieser 
Stelle herzlich gedankt. Die Inhalte der Beiträge sol-
len für sie selbst sprechen. Wir freuen uns sehr, dass 
wir ihnen und künftigen Archäologiestudierenden  
ein Gefäss für ihre Arbeit bieten können.

Die Herausgeberinnen





Introduction and Approach

The expansion of the Neo-Assyrian Empire went hand 
in hand with the construction of multiple residences 
for which an elusive amount of building material  
became necessary. Stone was primarily used for sculp-
tures, thresholds, door jambs and some of the col-
umns; various stone types were accessible in regional 
quarries1. Sun-dried or ovenbaked mudbricks for walls 
and vaults were locally producible. The one material 
rather challenging but equally essential was the timber 
for roof and door constructions. Archaeological and 
written sources suggest that only certain wood types 
growing in distinct regions of the Ancient Near East 
were suitable for these ambitious building projects; 
regions which were made accessible by the expansion 
of territorial power of Neo-Assyrian kings. Ashurna-
sirpal II (883–859 BC) penetrated as far as Syria with 
his military campaigns and made the Levantine coast 
accessible for materials and craftsmen needed for his 
building programs at Nimrud and Balawat; his son 
Shalmaneser III (859–842 BC) obtained this passage 
to the sea accessing the coast and its forests which 
were lumbered as annual tribute or loot of military 
campaigns. His victory over Damascus led to the ca-
pitulation of the essential port cities Tyre and Sidon, 
the trading posts for the timber of the Lebanon. Even-
tually, Sargon II (722–705 BC) also opened up Urartu, 
a region rich in resources much needed for his new 
residence Khorsabad2.

Previous research has often argued that ideological 
motives explain the frequent elaborations in royal 
inscriptions on precious tree species imported from 
the west coast: The main argument of that consensus 
is based on the epic of Gilgamesh; he and his friend 
Enkidu travelled to the cedar forest (by researchers of-
ten located on the mountains of Amanus or Lebanon3) 
where they killed its guardian Humbaba and cut down 
the cedars to construct the temple doors for the god 

I am much obliged to Prof. M. Novák (University of Bern) for 
the review of this paper and to J. Tudeau (University of Bern) for 
some important pages of  her recently published dissertation. 

1 	 For Khorsabad e.g. see Parpola 1995, 61 f.
2	 Oates – Oates 2001, 14–24. For campaign and tribute records 

see Parpola 1987; Lanfranchi – Parpola 1990; Grayson 1991; 
Fuchs 1994; Grayson 1996.

3	 E.g. Mikesell 1969, 15; Moorey 1994, 350; Yasuda et al. 2000, 
135.

Enlil in Nippur. The epic, passed down in Sumerian, 
Akkadian and Hittite, goes back to the 3rd millennium 
BC and was also found in the library of Ashurbanipal 
(668–633 BC)4. The epic is commonly interpreted 
to picture Gilgamesh as rightful king to subdue the 
powers of the divine and establish his own authori-
ty5. Therefore, Mesopotamian kings travelled west, 
expanded their power and cut down the forests fol-
lowing the archetype of Gilgamesh. De facto, histori-
cal traditions have referred to the cedar mountains of 
Amanus and Lebanon since the second half of the 3rd 
millennium BC. From Sargon of Akkad (2300–2200 
BC) to Tiglath-Pileser I (1114–1078 BC)6 and after the 
dark centuries, in which the Assyrian territory had 
decreased, once again Ashurnasirpal II (883–859 BC) 
whose inscriptions tell of the Lebanon and Amanus 
as resource areas for cedars, cypresses and junipers7. 
Shalmaneser III gained through campaigns and trib-
utes cedars and junipers quasi exclusively from Mount 
Amanus as did Sargon II for his cedars, cypresses and 
box wood8. The interpretation of foreign trees as sym-
bols of Neo-Assyrian territorial borders is reinforced 
by inscriptions denoting the Lebanon and Amanus ex-
plicitly as outer borders of the expanded empire since 
Ashurnasirpal II (883–859 BC). Additionally, stylised 
trees decorate the corners of Neo-Assyrian residence 
rooms, e.g. the throne hall of the Northwest Palace at 
Nimrud. One of the titles of Neo-Assyrian kings in the 
9th century BC was „Ruler of the four corners of the 
Empire“ – the tree seems to have been a symbol of a 
Neo-Assyrian border9. Displays of tree logs as tribute 
or booty were present on door bronze casings at 
Balawat, the throne basis of Fort Shalmaneser,  
Nimrud and the court reliefs from Khorsabad10.

4	 Meiggs 1982, 49; Osborne 2018, 60–63.
5	 Osborne 2018, 61–74.
6	 Meiggs 1982, 73; Osborne 2018, 61 f.
7	 Meiggs 1982, 418; Grayson 1991, 320.
8	 Oates 1963, 18; Fuchs 1994, 305. 310. 340. 352–354; Grayson 

1996, 18. 34. 54. 103.
9	 Meiggs 1982, 410–419; Grayson 1991, 230. 340; Grayson 1996, 

59 f.; Kertai 2015, 32; Osborne 2018, 53.
10	 Bronze casings of Balawat today in London, British Museum 

Inv. BM 124651–124700; Throne dais in Baghdad, Iraq  
Museum; Reliefs in Paris, Louvre Inv. AO19888–19891. See also  
Grayson 1996, 139; Curtis – Tallis 2008, fig. 55. 71–74. For 
Neo-Assyrian deforestation relating to environmental destruc-
tion and propaganda see Bleibtreu 1989; Galter 1989. 

Valery J. Schlegel

Ecological Motives Behind the Choice of Wood Types  
in the Neo-Assyrian Empire

A Case Study of Palace Doors at Nimrud, Balawat and Khorsabad 
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Doubtlessly, the symbolism of power behind tree 
species from the west of the expanded Neo-Assyr-
ian Empire loomed large for their import and usage 
in Neo-Assyrian palaces. However, without negating 
ideological motives, this paper seeks to rectify the in-
sufficient care that has been granted the technical and 
ecological reasons behind the choice of certain tree 
species and their provenance for the construction of 
the ambitious Neo-Assyrian palace architecture. The 
research question is based on the technical composi-
tion of a wooden architectural element, which results 
in certain requirements on wood types and therefore 
tree species. Regarding the limited scope of this paper, 
a case study of the Neo-Assyrian door leaves of Nim-
rud, Balawat and Khorsabad will serve as analysed ar-
chitectural element. Archaeological evidence of wood-
en door remains and written records, such as building 
inscriptions and administrative correspondence, serve 
to identify the preferred wood types. In a further step, 
the provenance of these tree species will be examined 
in the light of natural occurrence by consulting geo-
graphical and palynological data collected in the last 
two decades11. Numerous research has been conducted 
concerning the ANE climate and landscape from the 
fourth to the second millennium BC12, but – in com-
parison – little for the 1st millennium BC13. Thus, the 
aim of this study is not only to throw light on wood 
types in Neo-Assyrian palace architecture but more 
so to bring forward an interdisciplinary approach on 
how to fill said research gap by enriching established 
archaeological and written evidence with progressive 
palynological data from seven selected sites in Israel, 
Syria, Lebanon, Turkey and Iran.

Case Study: Assyrian Wooden Doors – Nimrud, 
Balawat, Khorsabad

According to the writings belonging to Ashurna-
sirpal’s II reign (883–859 BC), it was Shalmaneser I  
(ca. 1265–1235 BC) who originally founded Nimrud. 
It was reinstated during the reign of Ashurnasirpal II 
(883–859 BC), and the palaces as well as the Ziqqurat 
were built. The associated Fort Shalmaneser and the 
Governor’s Palace were finished in the second half 
of the 9th century BC14. A. H. Layard, conducting the 
excavations between 1845 and 1851, discovered wood 
in the so-called Northwest Palace. The building was 
stacked with ashes and unburnt beams likely to belong 
to the roof, as Layard recounts in a diary entry – he 
was at that time working in the rooms a and b, possi-
bly also in room c. The wood was identified as cedar by 

11	 Yasuda et al. 2000; Djamali et al. 2009; Hajar et al. 2010; Litt et 
al. 2012; Litt et al. 2014; Talebi et al. 2016.

12	 See de Gruchy et al. 2016 with relevant literature.
13	 E.g. Dornauer 2016. On the Habur region see Kühne 2008.
14	 Kertai 2015, 58 f.

the Forest Products Research Laboratory. Addition-
ally, Layard unearthed three bronze fragments once 
attached to a wooden door15. In Fort Shalmaneser, the 
southern entrance of room T23 delivered carbonised 
remains of a door, which once stood three meters tall 
and was of 1.30 m width. The wing of the door was 
ornamented in wood and ivory in a papyrus-motive, 
similar to the ornaments of the palace’s furniture. On 
the backside the vertical door planks of 20 cm width 
were fixed with vertical ribs of 6 cm x 12.5 cm. The 
door was hung on a massive doorpost, spinning in a 
pivot stone. The wooden remains could not be iden-
tified16. Similar pivot stones were found in several 
rooms. Door vaults and horizontal lintels, e.g. at the 
entrance to the small so-called bathroom with a mud-
brick lintel of 1.7 m height in the Governor’s Palace, 
hint not only to wooden doors but also to their height 
and width. In main entrances, such as the southern en-
trance to the reception hall of the Governor’s Palace, 
double-winged doors were usual; there, even if the 
wood has vanished, copper casings in pivot stones to 
the left and right of the entrance tell of the long-gone 
doors17.

Balawat, ancient Imgur-Enlil, 16 km northeast of 
Nimrud, was centred between three important streets, 
connecting Nineveh, Nimrud and Erbil. Ashurnasir-
pal II (883–859 BC) founded it as a palace tentatively 
for preparations of military campaigns, as indicated 
by the adjacent temple of Mamu, god of dreams 
and omens18. The site had a problematic excavation  
initiation as H. Rassam dug the citadel via tunnels in 
187819. When his team stumbled upon the remains of a 
monumental door, its wood was at that time still pre-
served, but began to crumble as soon as air reached it. 
Rassam did not stop the decay. The only part he was 
interested in were sixteen bronze casings (145 cm x 
26.5 cm) – the remaining twelve originals today pre-
served in the British Museum20. Electrophotographic 
copies were used on a replica out of cedar wood of ‚The 
gate of Shalmaneser III‘, exhibited since 1973 in the 
same museum. Bronze folds, once securing the small 
sides of the door wings, reveal the height of 7.9 m and 
the thickness of 7–10 cm, while the horizontal bronze 
casings demonstrate a width of 2.9 m. On the back 
of the door horizontal ribs reinforced the planks and 
recessed into the door post21. About 18 m northwest 
of the first door, Rassam and his team found another 
door with eight bronze casings and identical composi-

15	 Layard 1853, 357 f.; Mallowan 1966, 377 f.; Curtis – Tallis 
2008, 48–50. 

16	 Mallowan 1966, 451; Oates 1963, 26–28; Oates – Oates 2001, 
181.

17	 Mallowan 1950, 164; Mallowan 1966, 42.
18	 Curtis – Tallis 2008, 2–9. 
19	 Curtis – Tallis 2008, 7–22.
20	 London, British Museum Inv. BM 124651–124700.
21	 Curtis – Tallis 2008, 4 f. 11–13. 24 f. 48–51.
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tion, called ‚The gate of Ashurnasirpal II‘. It was 6.5 cm 
thick, 4 m high, 1.5 m wide and had two wooden posts 
of 30 cm diameter. Not only the bronze casings in 
the pivot stones but also bronze finials and bronze 
collars to keep the door posts in their location were  
discovered22. 

When Sir M. E. L. Mallowan resumed the excavations at 
Balawat for the British Museum in 1956, his professional 
team unearthed the temple of Mamu and a third mon-
umental door called ‚The gate of Ashurnasirpal II of the 
temple of Mamu‘23. It was originally positioned between 
room three and two. The door wings were burnt and had 
collapsed into room two. When excavation took place, 
the wood was conserved from the bottom up to the first 
horizontal bronze casing including the lower parts of the 
door posts; these were still attached to the metal with 
nails and had a circumference of 28 cm. The eight bronze 
casings with images of campaigns and tribute bearers 
were restored in the British Museum, subsequently sent 
to the Museum of Iraq in Baghdad but looted and de-
stroyed during the Second Gulf War in 2003. The casings 
were of 0.19 m x 0.97–1.08 m, resulting in an approx-
imate width of the door of 1.96 m24. The height of the 
door is unknown. The eight bronze casings would have 
shared 1.52 m of height (8 cm x 19 cm). The lowest casing 
was attached 35 cm above ground. If this was paradig-
matic for all height differences between the bronze cas-
ings, the original height of the door can be calculated to 
approximately 4.67 m (9 x 0.35 + 1.52 m).

In 706 BC, Sargon II (722–705 BC) inaugurated Khor-
sabad, consisting of various residences, integrated tem-
ples and a military complex (called Palace F). Yet, none 
of the buildings experienced much use since Sargon died 
only one year later on the battlefield25. M. P. E. Botta,  

22	 Curtis – Tallis 2008, 15. 24 f.
23	 Curtis – Tallis 2008, 7–22.
24	 Curtis – Tallis 2008, 47–71.
25	 Kertai 2015, 83.

excavating the royal palaces between 1842 and 1844, was 
convinced of the existence of a wooden roof due to nu-
merous ash and carbonised piles in certain rooms26. His 
team did not find preserved door wings, but several pivot 
stones, e.g. in hall VIII, holes in the thresholds for bolt-
ing and bronze collars in the walls, in which the upper 
part of the wooden posts of double-winged doors were 
positioned27. The wooden remains found in the palace 
belonging to doors were, as Botta presumed from visu-
al judgment, not of oak, but possibly mulberry based on 
grain and scale28. The excavations of the Oriental Institute 
of the University of Chicago, led by E. Chiera, H. Frankfort 
and G. Loud, from 1927 until 1935 eventually unearthed 
well preserved wood remains, identified as cedar wood. 
However, the usage of wood for roof, door wings, posts 
and lintels is often documented only through imprints29. 
The narrow doorways were not wider than 0.9 m; the 
usual widths of doorways in Khorsabad were either 1.2 
m, 1.9 m or 3.5 m. The height is often unknown, with the 
exception of the temple doors with heights of 5–6 m, 
while smaller doorways, e.g. from the gate room A, have a 
height of 2.45 m and a width of 1.25–1.5 m; the main gate 
vault A has a height of 6.4–7 m and a width of ca. 5 m30.

Concerning sizes of Neo-Assyrian doors, there is a great 
spectrum of varieties: The passages of the main gates, tem-
ples and receptions halls could be between four and seven 
meters at the utmost. At the time of Ashurnasirpal II 
a proportion on average 2.5:1 (height to width of door) 
occurred; at the time of Sargon II the relation was closer 
to on average 1.5:1 (table 1). However, since findings are 
scarce and the numbers include estimations, the calcu-
lated proportions are more a rule of thumb and in no 
case coercive. 

26	 Botta – Flandin 1850, 71.
27	 Botta – Flandin 1850, 42. 45–47. 63.
28	 Botta – Flandin 1850, 63.
29	 Loud – Altman 1938, 16.
30	 Loud – Altman 1938, 25 pl. 78.

Table 1: Sizes of Neo-Assyrian Doors analysed in this article

 

Site Building Position Height  Width 
Height to 

Width 

Nimrud Fort Shalmaneser T 23 3 m 1.3 m 2.3:1 

Balawat Palace, Shalmaneser III Unknown 7.9 m 2.9 m 2.7:1 

Balawat Palace, Ashurnasirpal II Unknown 4 m 1.5 m 2.6:1 

Balawat Temple Mamu Room 2/3 4.67 m 1.96 m 2.4:1 

Khorsabad Gate A 
Minor  

Passages 
2.45 m 1.25–1.5 m 1.6–1.9:1 

Khorsabad Gate A Main Gate 6.4–7.0 m 4–6 m 1.1–1.6:1 
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Due to difficult conservation conditions and rare 
identification-analysis of wood, it cannot be conclud-
ed that certain wood types were preferred for certain 
door sizes or positions. Since the door wings were not 
made out of a single piece but multiple boards, various 
tree types would have been suitable for production. A 
letter dating to the reign of Sargon II mentions a tree 
log of 13 m x 0.5 m x 0.32 m for a door31. Because even 
the highest passages at Khorsabad were not more than 
seven meters, I assume that they divided the log when it 
reached its destination, or probably already earlier. The 
size of this particular tree of 0.5 m x 0.32 m would have 
provided five times two boards of 0.25 m x 0.064 m. 
For the average width of a doorway of 1.5 m, as known 
from Balawat and Khorsabad, only six of such 0.25 m x 
0.064 m boards would have been necessary to build 
a sufficient door. For the maximum width of 5 m, 20 
such boards were necessary (if the craftsmen didn’t 
cut thicker boards for monumental doors). A log sized  
0.5 m x 0.32 m features according to Pythagoras a sec-
tion of 0.6 m (including the bark min. 0.7 m); with a 
length of 13 m, it would have provided two door posts 
of 0.3 m in diameter and 3–4 m height. However, con-
sidering the minimum diameter of 0.6 m, this would 
have been wasteful. It is much more likely that they 
used trees of the same type of younger age and there-
fore smaller size for door posts. The above cited letter 
mentions various logs for doors in different sizes, but 
the exact numbers did not survive32. According to the 
conducted calculations, a log with a height of 4 m and 
a diameter of 0.7 m would have been sufficient for the 
average Neo-Assyrian door. Multiple tree types could 
reach such measures. Therefore, in this case study, the 
technical composition of doors alone does not answer 
the question of wood types in use. 

Wood Types

By analysing charcoal samples, it was possible to iden-
tify the wood of cedars (presumably from the roof 
beams) at the Northwest Palace and pine wood at Fort 
Shalmaneser at Nimrud33. Cedar wood was also found 
at Khorsabad in the form of roof beams and door 
posts as well as the door posts from the Shalmaneser 
gate of Balawat34. Besides these secured wood types, 
the knowledge of wood types at these sites is minimal, 
due to degeneration and not yet analysed samples35. 
Thus, the archaeological evidence must be comple-
mented with building inscriptions and administrative 
correspondence. The written sources36 concerning the 

31	 Parpola 1987, 202.
32	 Parpola 1987, 202.
33	 Layard 1853, 357 f.; Mallowan 1966, 377 f.
34	 Loud – Altman 1938, 16. 43; Curtis – Tallis 2008, 13.
35	 Loud – Altman 1938, 16; Curtis – Tallis 2008, 90.
36	 Most recent discussion Tudeau 2019, 67–71.

construction of the three sites tell of the usage of six 
different wood types: cedar (all sites), pine/fir (Balawat 
and Nimrud), juniper (Nimrud), cypress, boxwood and 
Indian rosewood (Nimrud and Khorsabad)37. Since four 
of these six wood types have not been verified archaeo-  
logically – due to difficult preservation conditions 
and the excavation techniques in the 19th century –, 
a comparison of the botanic qualities of the six wood 
types with the technical conclusions summarized 
above will follow, to examine if and how the particular 
types would have possibly and probably been used in 
Neo-Assyrian palace architecture.

Cedar – Cedrus libani; erēnu: The Cedrus libani can 
grow 40 m high and 2.5 m in diameter. It prefers an 
altitude of (900–)1300–2500(–3000) m a.s.l. along 
the subalpine zones of the Taurus Mountains, Syria 
and Lebanon with a precipitation of 600–1300 mm/
year. The wood is reddish, very resistant to decay and 
insects and of aromatic scent. The narrow, straight 
grains allow easy processing and shiny polishing  
appreciated by carpenters38. The popular cedar resin 
was a form of tribute as epigraphs of Shalmaneser III 
show39. Without doubt, cedar wood was lively utilized 
in the architecture of Neo-Assyrian palaces. It receives 
the most attention in inscriptions and was also archae-
ologically identified at Nimrud, Balawat and Khors-
abad. Certainly, a part of the good preservation is 
owed to the unparalleled durability of this wood; the 
same characteristic made cedar wood so popular for 
the constructions of palaces sometimes in use for two 
centuries. The aromatic scent and precious resin were 
two additional reasons for the high value of this wood 
type. Furthermore, other wood types of the Ancient 
Near East could not compete with the monumental 
sizes of the cedars of Lebanon, enabling carpenters to 
cut roof beams and multiple door boards or posts out 
of single logs. 

Fir/Pine – Abies cilicica / Pinus halepensis; ašūhu40: 
According to the bronze casings found at Balawat 
and the inscriptions on the Nimrud monolith, the 
doors of the Northwest Palace at Nimrud and the un-
preserved palace at Balawat were of ašūhu, translat-
ed by A. K. Grayson as fir41. The only common fir in 
the Ancient Near East is Abies cilicica, growing 30 m 
high and 0.7–1 m in diameter. It spreads at an altitude 
of 1000–1800(–2100) m a.s.l. with a precipitation of 
>700–800 mm/year today in Lebanon, Mt. Amanus 

37	 Grayson 1991, 252. 289. 320. 323; Fuchs 1994, 299. 301; 
Moorey 1994, 358; Terebinth was only used for panelling, see 
Postgate 1992, 181; Tudeau 2019, 68.

38	 Post 1896, 751; Meiggs 1982, 49–87; Postgate 1992, 182; 
Eckenwalder 2009, 191 f. 

39	 Grayson 1996, 18.
40	 For Abies cilicica liāru was suggested as well, see Tudeau 2019, 

67 n. 110.
41	 Grayson 1991, 252. 323. 
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and the Taurus Mountains together with Cedrus liba-
ni42. Ašūhu was only used for „high doors“, and after 
the reign of Ashurnasirpal II (883–859 BC) the term 
was not mentioned anymore. Therefore, J. N. Post-
gate assumes that more exquisite or more prestigious 
wood had been made accessible. In conclusion, ašūhu 
would describe high trees growing in Assyrian territo-
ry. This is why Postgate suggests an identification with 
pine rather than fir. Pinus halepensis is reddish brown, 
20–40 m high, 1–1.2 m in diameter and grows at an 
altitude of 0–800(–1150) m a.s.l. in Lebanon, Syria, 
southern Turkey and northeast Iraq, with a precipi-
tation of 350–700 mm/year43. Due to lower requests 
of altitude and precipitation, they presumably grew 
on the rim of the Assyrian territory, which supports 
Postgate’s theory. In the case of ašūhu describing 
fir, the term would have been used in the time after 
Ashurnasirpal II, when the Neo-Assyrian territory and 
power was expanded. Since the term is, however, in 
use before Ashurnasirpal’s reign, ašūhu most probably 
describes the native Pinus halepensis. Either way, both 
wood types are not very resistant, unless they are ex-
tensively treated, and decay much faster than cedar, 
especially when exposed to weather. Therefore, these 
two woods could only be used for inner doors. The 
quality of wood loomed large for Neo-Assyrian pal-
aces: a correspondence rejects 900 prepared logs as 
unsuited, another one dismisses mihru-wood (similar 
to ašūhu but not identified44) as being too thin and re-
marks, that the trunks would have been suitable if the 
wood had been cedar45. 

Juniper – Juniperus oxycedrus / excelsa / drupacea; 
daprānu / burāšu: Initially translated as cypress, the 
term burāšu is now commonly understood as de- 
scribing a juniper of type J. oxycedrus or J. excelsa, which 
are native in the west (Syria, Lebanon) and north-
east (Anatolia). Daprānu, known from inscriptions of 
Ashurnasirpal II to been used for doors and columns, 
also describes a juniper of the type J. drupacea. Juniper 
is reddish-brown with regular to irregular grains and 
resistant to drought. J. oxycedrus grows to 10–15 m, 
0.3–1.2 m in diameter at an altitude of 1000–1900 m 
a.s.l. with a precipitation of 400–1000 mm/year.  
J. excelsa grows 25 m high and 2.5 m in diameter,  
prefers rocky slopes of 100–3900 m a.s.l. and a pre-
cipitation of 500–1000 mm/year. J. drupacea grows  
15–40 m high, 1.2–2 m in diameter and is most com-
mon on rocky slopes of 500–1900 m a.s.l. in Syria, 
Lebanon and the Amanus Mountain where it is of 
exquisite quality and especially resistant to decay, 
but mostly of moderate plant height46. Junipers aver- 

42	 Post 1896, 751; Eckenwalder 2009, 91.
43	 Post 1896, 750; Postgate 1992, 180; Eckenwalder 2009, 434 f.
44	 Postgate 1992, 183. See next Chapter.
45	 Parpola 1987, 248; Lanfranchi – Parpola 1990, 295.
46	 Post 1896, 749 f.; Postgate 1992, 180 f.; Eckenwalder 2009, 273–275. 290 f. 

aging 20 m in height are a little bit smaller than cedars; 
nonetheless, juniper is often mentioned in written 
sources, was also imported from the west coast and is 
extensive enough for door constructions. 

Cypress – Cupressus sempervirens; šurmēnu: Cy-
press, too, was valued for its resistance to drought 
and decay, its aromatic scent and oil. Cypresses also 
come closest in size to cedars. Trunks can grow 25–40 
m high and 2–4 m in diameter, the wood is reddish/
yellowish brown and with even grain. Cypresses grow 
in calcareous soils in the slope, especially at the Med-
iterranean coast at an altitude of 150–1200(–2000) m 
a.s.l. with a precipitation of 500–1000 mm/year. There 
are moderate stands in Syria and in Lebanon. Follow-
ing the example of the cedar, šurmēnu was also a pop-
ular wood type for architectural elements due to their 
resistance, aromatic scent and oil47.

Boxwood – Buxus sempervirens; taskarinnu: Box-
wood is often mentioned as early as the second mil-
lennium BC together with cedar. The best quality was 
imported from Mt. Amanus (still endemic today), as 
the ‚Grosse Prunkinschrift‘, inscribed on various halls 
in Khorsabad, tells. Boxwood was and is the preferred 
wood of cabinet makers due to its hardness. Tributes 
from Carchemish and Cunulua to Ashurnasirpal II list 
beds, thrones, plates and other objects made from 
boxwood. In Khorsabad, however, inscriptions tell of 
the usage for doors48. Interestingly, the common box-
wood only grows about eight meters high and 0.2 m 
in diameter; the low height and diameter would have 
only produced a single door board of max. 15–20 cm 
width. It is much more likely that boxwood was used 
for wooden ribs on the back or even more probable 
as adornment much like the ornamented door found 
at Fort Shalmaneser, Nimrud49. Since these were nev-
er identified, it is possible, that they were made out 
of boxwood. Considering boxwood was highly valued 
by cabinet makers for furniture and wood carvings as 
well as the insufficient size of the trunks, I assume they 
were only used for adorning architectural elements 
such as doors of medium size, replacing the bronze 
casings known from higher doors.

Indian Rosewood – Dalbergia sissoo; musukkannu: 
Musukkannu was often translated as mulberry tree 
(Morus alba), e.g. by D. D. Luckenbill in his transla-
tions of the inscriptions of Khorsabad50. Postgate 
translates the term as rosewood, since musukkannu 
must be a hard wood, and fruits are never mentioned 
which strikes as odd; after all, mulberry was cultivated 

47	 Post 1896, 47 f.; Postgate 1992, 184; Eckenwalder 2009, 229 f.
48	 Post 1896, 726; Meiggs 1982, 73; Postgate 1992, 184; Grayson 

1991, 217 f. 252; Fuchs 1994, 299. 352.
49	 Oates 1963, 26–28; Mallowan 1966, 451; Oates – Oates 2001, 181.
50	 Loud – Altman 1938, 16.
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in Assyria, Syria and today Israel/Palestine because of 
its fruits51. Botta’s hunch to identify the wooden re-
mains found at Khorsabad with mulberry is unmean-
ing, since it was only based on visual judgement; no 
photograph or size indications have been published52. 
Musukkannu is often mentioned in tandem with box-
wood and ivory, which were used for adornments in 
form of straps or panels. This leads to the presump-
tion that this wood type was also used for adornment. 
However, some inscriptions attest the embellishing 
of musukkannu doors with bronze casings, which 
concludes in the processing of the wood into door 
boards53. In relation to height and diameter it was pos-
sible to cut door boards out of Postgate’s proposal of 
Indian rosewood. Indian rosewood grows 25 m high, 
2–3 m in diameter, and the core wood is dark brown 
and resistant. It prefers riverbanks below an altitude 
of 900 m a.s.l., but can grow on sandy soil to an alti-
tude of 1300 m a.s.l. with a precipitation of 2000 mm/
year54. It is important to remark that this wood type 
requires high moisture. Once cut, it must have been 
prone to aridity and brittleness. Therefore, it remains 
unsure if musukkannu translates as Rosewood.

Ecological Motives Behind the Provenance of 
Wood Types

It is striking that, according to the written sources 
and the modern geobotanical evidence, the preferred 
wood types mainly grew in western areas, the Moun-
tains of the Lebanon, Amanus and Syria, which could 
only (once again) under Ashurnasirpal II and his suc-
cessors be opened up and exploited. As mentioned 
in the introduction, previous research agrees that the 
focus on the western coast as provenance of featured 
wood types is first and foremost due to ideological 
motives: The trees from newly conquered territories 
were a symbol of Neo-Assyrian rule and as such inte-
grated in palace doorways. This would suggest that the 
collection of timber native to the Assyrian territory 
was not worth mentioning in inscriptions since it did 
not illustrate successful campaigns or territorial pow-
er55. In a pure perspective of ideology and propaganda 
this does make sense. Still, it does not answer the ques-
tion of the use of local timber respectively whether the 
quality of local timber maybe simply was not suited 
for the elaborate Neo-Assyrian building projects. At 
least, palm, poplar, tamarisk, ash, oak, elm and plane 
tree were in use for civic buildings56. But wood was 
a precious and rather scarce resource in the central 

51	 Post 1896, 729; Postgate 1992, 183.
52	 Botta – Flandin 1850, 63.
53	 Fuchs 1994, 305. 310.
54	 Orwa et al. 2009.
55	 Meiggs 1982, 80; Postgate 1992, 178.
56	 Moorey 1994, 347 f.

ANE, and for the multiple residences of Neo-Assyrian 
times, great quantities became necessary. For a main 
gate of a height up to seven meters about 1.5 m3 wood 
(excluding the wood for the doorposts) was necessary. 
For the great number of smaller doors of about 2.45 m 
height still 0.2 m3 wood per door was required (table 1). 
Extrapolation of wooden door numbers in palaces is 
made difficult by moderate door remains in relation to 
the total of passages. Additionally, in outer doorways 
of Khorsabad loops out of stone have been found, in-
dicating that these were only covered with awnings 
and not doors57, which could have been the case for 
other passages as well. Thus, an analysis of wood quan-
tity for Neo-Assyrian palaces must remain the topic of 
a prospective research paper. The just collected knowl-
edge about the preferred wood types, however, leads 
to the examination of an interlinked question: The 
natural occurrence of the same and other wood types 
in the ANE of the first millennium BC. 

In future research, an assessment of the distribution 
can lead to an evaluation of quantity of certain wood 
types, which in turn enables research concerning the 
amount as well as the transportation routes of tim-
ber for doors and roofs of Neo-Assyrian palaces. For 
now, a wood distribution analysis serves to verify the 
hypothesis of this paper about ecological rather than 
purely ideological reasons for Neo-Assyrian timber 
choices.

Forest areas and wood types distributions in the Mid-
dle East of the 20th century have been most thoroughly 
examined by M. Zohary58. Despite having been used for 
several research59, this can only serve as a rough guide-
line to the assessment of stands in antiquity, since the ex-
ploitation of centuries gave way to the dominance of new 
species. For example, in the mountain range of Lebanon 
only a few sacred grows of Cedrus libani remain today, 
since they were, inter alia, used for mosques in the 8th 
century AD and as fuel for the Ottoman railroad60. This 
is where palynological data comes into play. In recent 
decades, much new data has been published but the pe-
riod of the 1st millennium BC has not been a focal point. 
Amongst others, probably due to macro-perspective 
research questions on prehistoric climate fluctuations, 
resulting from large time spans in pollen profiles dimin-
ishing the Neo-Assyrian period of roughly 3000–2500 
years BP. Nonetheless, the recently collected data can 
be of great use to revise the vague impression of the 
geobotanic of the ANE, based on modern precipitation, 
soils and temperatures. I will exemplify this outlined 

57	 Loud – Altman 1938, 26; Kertai 2015, 200.
58	 Zohary 1973. More recently and referenced in the preceding 

chapter: Eckenwalder 2009.
59	 See with examples de Gruchy et al. 2016, 250.
60	 Mikesell 1969, 3. 24–26; Zohary 1973, 137–151; Meiggs 1982, 

49–54.
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approach for a geobotanical map of the ANE for the 
time span discussed in this article (ca. 1000–500 BC/ 
3000–2500 years BP), using the palynological data of 
seven selected sites and the most popular wood type 
of Neo-Assyrian times, the Cedrus libani. 

The Cedrus libani „[...] shows a rather wide ecological 
range as to soil, altitude (temperature) and moisture“61. 
Mapping the optimal altitude of  1000–3000 m 
a.s.l. (3000 years ago not much varied from today) 
and a modern precipitation of 600–1500 mm/year 
already narrows the areas of possible occurrence of 
this cedar type to the north-western Taurus Moun-
tains, a central part of the Zagros Mountains as well as 
the Amanus and the Lebanon Mountain ranges in the 
west ( fig. 1); the dark parts in the north on the coast of 
the Caspian and Black sea belong to cold temperature 
climates and were outside of the Neo-Assyrian terri-
tory62. However, this does not simply mean in these 
zones grew cedars during the first millennium BC; 
not only is the research concerning climate, soils 
etc. for this time period ongoing but the knowledge 
of deforestation is incomplete too, although stud-
ies of the Ghab Valley, Syria suggest that it started 
much earlier (around 7000 BC) than the epic of  

61	 Zohary 1973, 346. 
62	 Beaumont et al. 1988, fig. 2, 8. 13.

Gilgamesh was written down63 – another argument 
for ecological outweighing ideological motives for 
timber choices.

To revise this vague zoning, I displayed the palynolog-
ical data of seven selected sites – Lake Van (Turkey, 
once Urartu), Lake Urmia (Iran, once Urartu), Lake 
Maharlu (Iran), Ein Gedi (Israel), Ghab Valley (Syria), 
Aamiq and Chamsine/Anjar (Lebanon) – by diagram-
ming the percentage of tree species (and herbs) be-
tween 3000–2500 years BP 64 (fig. 1). Naturally, there 
is more data to collect and analyse than these seven 
sites; still, the map supports the thesis of ecological 
reasons behind Neo-Assyrian timber choices: its de-
sertic heartland did not provide forests like the fertile 
rims of the expanded territory did; certain tree spe-
cies favoured for the palace architecture, especially 
the resistant and aromatic Cedrus libani, grew only 
in the western coast regions. Cedar pollen were only 
recorded in the Lebanon ( fig. 1), where the mountain 
range owned a microclimate suited for special flora 
due to high altitudes and seclusion, as did according 

63	 Yasuda et. al. 2000, 135. The oral tradition of the epic could be 
a lot older of course. 

64	 The following paragraphs and fig. 1 refer to the pollen profiles 
Yasuda et al. 2000; Djamali et al. 2009; Hajar et al. 2010; Litt et 
al. 2012; Litt et al. 2014; Talebi et al. 2016.

Fig. 1: Exemplary approach to a geobotanical map of the Ancient Near East during 3000–2500 years BP.

•	 Blue: modern precipitation zones of 600–1500 mm/year (Cedrus libani )
•	 Purple: altitude zones of 1000–3000 m a.s.l. (Cedrus libani) 
•	 Neo-Assyrian palace sites: Khorsabad (A); Balawat (B); Nimrud (C)
•	 Palynological data collection sites: Lake Van (D); Lake Urmia (E); Lake Maharlu (F); Ein Gedi (G); Ghab Valley (H); Aammiq (I); 

Chamsine/Anjar (J)
•	 (Data references: Yasuda et al. 2000; Djamali et al. 2009; Hajar et al. 2010; Litt et al. 2012; Litt. et al. 2014; Talebi et al. 2016)
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to G. E. Post Mt. Amanus65. Next to cedar, pine was 
the only wood type identified archaeologically66. The 
term ašūhu can hardly be identified as fir (Abies), since 
the seven records (with the exception of the Ghab 
Valley in a very small amount) do not include its pol-
len; pine in contrast is recorded in different concen-
trations at all sites. Juniper is recorded at Lake Van, 
Urmia and Maharlu as well as in the Ghab Valley, al-
though in rather moderate percentage and lacking in 
the two records of the Lebanon, although inscriptions 
of Ashurnasirpal II and Shalmaneser III record its log-
ging in the Lebanon and Amanus67 – palynological 
data correspondent to the Amanus range is needed 
to balance the written sources. The missing of box-
wood (Buxus) and rosewood (Dalbergia sissoo) is due 
to the former growing on the Amanus and farther 
North-East (from there often given to the Neo-Assyr-
ian kings as tribute68) and the latter growing in river-
ine areas – regions not included in the selected sites.  

There is one species, however, oddly missing: the cy-
press (Cupressus). And another species not discussed 
above because it is presumably not mentioned in the 
written documents, but the dominant tree species in 
all seven data sets: the oak (Quercus). Oak, growing 
between 10–40 m and 1–2 m in diameter, has a long 
tradition of usage for architecture and furniture69. 
R. Meiggs and Postgate believed that oaks, as local-
ly and widely available, were used but simply not 
mentioned in the inscriptions because they were not 
prestigious70. Apart from propagandistic inscriptions, 
there were administrative correspondence and cam-
paign reports: During Sargon’s II and Shalmaneser’s III 
reign, wood was imported from the north, Urartu, the 
Taurus and Zagros Mountain area for palace construc-
tions. The records do not specify the wood types. They 
do mention, however, that the stands were scanty and 
only on order of the king logging was allowed; the 
(probably often illicit) import from outside the Assyr-
ian territory sometimes led to fatal confrontations71. 
According to the palynological data from Lake Van, it 
is likely that the imported wood from the north was 
oak, pine and/or juniper (fig. 1). As discussed above, 
pine and juniper are species well attested in Neo-As-
syrian inscriptions, so why should oak be the only 
species not worth mentioning? This does not mean 
to jump to the conclusion that šurmēnu should be 
identified as oak rather than cypress. The cultivation 
of šurmēnu in royal gardens such as Nimrud can be 

65	 Post 1896, 23; Fuchs 1994, 305. 333.
66	 Layard 1853, 357 f.; Mallowan 1966, 377 f.
67	 Grayson 1991, 320; Grayson 1996, 103.
68	 Post 1896, 726; Meiggs 1982, 73; Grayson 1991, 217 f. 252; 

Postgate 1992, 184; Fuchs 1994, 299. 352.
69	 Post 1896, 737–741.
70	 Meiggs 1982, 80; Postgate 1992, 178–180.
71	 Meiggs 1982, 62; Parpola 1987, 98. 99. 248; Lanfranchi – 

Parpola 1990, 3. 33. 34.

an argument against oak, since it was already growing 
readily available, but does not necessarily exclude it, 
because the gardens tended to harbour all sorts of tree 
species of the empire, e.g. the garden of Sargon II at 
Khorsabad imitated Mt. Amanus72. There are other 
Assyrian words not securely allotted yet and possibly 
denoting oak: elammaku, haluppu, sarbatu and most 
probably mihru/mehru or musukkannu, both logged in 
great quantities in the north, the latter known as „last-
ing wood“, which makes oak more likely than Indian 
rosewood73, and often mentioned amid cedar and ju-
niper74. Either way, the lack of palynological evidence 
for cypress suggests an alternative identification of 
šurmēnu. It is also possible, that different words like 
musukkannu and šurmēnu were used for different oak 
types, which are also distinguishable in the palynol- 
ogical data, such as the deciduous and the evergreen 
type75. The pollen profiles call for a reevaluation of the 
etymological tree identifications with the help of fu-
ture data collection.

Conclusion

The Neo-Assyrian kings had ideological motives for 
the exploitation of western forests, since the imported 
logs integrated into the palace architecture symbol-
ized territorial power over newly conquered regions76. 
This tradition of legitimation was traced along the 
Mesopotamian campaign records back to the epic of 
Gilgamesh by previous research. However, I have ar-
gued in this paper that technical requirements and 
natural occurrence of tree species should be taken 
into consideration as motives for the choices of wood 
types and their provenance. Regarding the special 
disposition of palace architecture, this article has 
employed a case study of wooden doors in Nimrud, 
Balawat and Khorsabad to analyse the technical com-
position and wood types evident in the archaeological 
remains. By calling in royal inscriptions and admin-
istrative correspondence as well, six wood types were 
identified to have been used in Neo-Assyrian doors: 
Cedar, šurmēnu (by Postgate identified as cypress77), 
juniper, pine, boxwood, and musukkannu (by Postgate 
identified as Indian rosewood78); the first three were 
dominant while pine was only used under Ashurna-
sirpal II (883–859 BC) and boxwood was processed 
into adornments. Out of these wood types, boards 

72	 Fuchs 1994, 304. 309.
73	 Postgate 1992, 182 f.
74	 Grayson 1991, 218 f. 227 f. 282.
75	 E.g. Yasuda et al. 2000, 133.
76	 Tudeau 2019, 68 thinks that „different woods may have been 

used to symbolise different parts of the world conquered by 
the Assyrians.“ A continuation of the approach and map intro-
duced in this article could be used to analyse such a thesis. 

77	 Postgate 1992, 184.
78	 Postgate 1992, 183.
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of about 20 cm x 6 cm were cut and connected with 
bronze casings on the front and wooden ribs on the 
back to form doors ranging in width from 1.25 m – 6 m 
and in height from 2.4 m – 7.9 m (table 1). 

The second part of the paper has focused on tree spe-
cies’ distribution in the ANE during 1000–500 BC by 
an interdisciplinary approach to enrich and verify the 
archaeological and written sources. The botanical char-
acteristics of the discussed wood types, especially the  
Cedrus libani, and palynological data of seven selected 
sites (Lake Van, Lake Urmia, Lake Maharlu, Ein Gedi, 
Ghab Valley, Aamiq and Chamsine/Anjar) have exempli-
fied the vagueness of assuming ancient forests stands from 
modern conditions. The preliminary results collected 

and illustrated in (fig. 1) demonstrate that the use of cer-
tain wood types in Neo-Assyrian palaces was not only 
due to ideological motives but was also conditioned by 
natural occurrence of certain tree species suited through 
quality and height for the requirements of palace archi-
tecture. Furthermore, discrepancies between the paly-
nological records and the translations of written sources 
regarding the oak and the cypress call for a reevaluation 
of some of the etymological tree identifications. The in-
terdisciplinary approach of this paper seeks to serve in 
a prospective research for examination of timber acqui-
sition, transportation, quantity and species distribution, 
in particular trees native to the Assyrian territory and the 
northeast, as well as the creation of a geobotanical map 
of the ANE in the 1st millennium BC.
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