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Leather Armour in the Islamic World: 
a Classic Problem

This paper looks at armour, helmets and to some extent horse-armour 
made of leather, but not at other pieces of leather equipment such as shields. 
Where Islamic leather armour is concerned, the most important piece of docu-
mentary evidence remains Murḍī Ibn cAlī Ibn Murḍī al-Tarṣūṣī’s account of 
how such armours, helmets and indeed shields could be made. This text ap-
pears in his Tabṣirat arbāb al-lubāb which was written for Saladin when the 
latter was the last vizier of the fi nal Fāṭimid Caliph in Egypt, probably in the 
late 1160 s1. Since the publication of Claude Cahen's translation of this part 
of the Tabṣirat, a large number of fragments of leather or rawhide armour and 
leather helmet of medieval Islamic origin have been discovered. These were 
found in association with wood-lined helmet or hard-hats, composite bows, 
composite crossbow staves, crossbow bolts, fragments of horse harness, bro-
ken saddles and other interesting items2. 

1 Al-Tarṣūṣī, Murḍī Ibn cAlī Ibn Murḍī. The Arabic title of his book is usually abreviated to 
Tabṣirat arbāb al-lubāb which is normally translated as “The explanation of the masters of the 
quintessence of tactics...” The best known and perhaps original manuscript is that in the Bodleian 
Library in Oxford (Ms. Bod. Hunt 264). It was edited and substantially translated, though with er-
rors, by C. Cahen: “Un traité d’armurerie composé pour Saladin”, Bulletin d’Etudes Orientales, 12 
(1947–1948) 103–160. Dr. Shihab al-Sarraf has comleted a more accurate and complete rendition 
but this has not yet been published.

2 One of these remarkable hoards seems to have been known since at least the mid-
1970s, after which it remained in the hands of various specialist antique dealers until the 
entire collection was sold the Qatar Museums Authority in Doha. Various stories purport 
to explain its origins. The first that I heard was from the late Dr. Ada Bruhn de Hoffmeyer, 
of the Instituto de Estudios Sobre Armas Antiguas in Spain. She had heard from a French 
archaeologist that “some leather helmets had been found during the excavation of a castle in 
Israel”. Next I briefly saw some lacquered crossbow staves in the possession of an antiques 
dealer which were said to form part of a collection of weapons and leather armour “probably 
from eastern Turkey.” The crossbow staves were virtually identical to, and probably  �
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Carbon dating tests on wood and sinew in the fi rst hoard which came 
from eastern Syria (fi gures 1–11) indicate optimum dates of 1195 AD for one 
of the composite bows, 1220 AD for one piece of leather armour, 1215 AD 
for one of the crossbow staves, 1245 AD for the wood of a saddle fragment 
and 1285 AD for the leather of a wood-lined hard-hat or helmet1. Despite 
having been found several decades ago, this extremely important collec-
tion of medieval Islamic armour and weaponry has yet to be fully studied. 
Nevertheless it was the appearance of these leather fragments which revived 
my own interest in al-Tarṣūṣī's instructions for the manufacture of hardened 
leather armour and for my joining the specialized Archaeological Leather 
Group of scholars with similar interests in the use of leather from ancient to 
early modern times2.

A second and potentially even more important hoard of medieval hardened 
leather or rawhide lamellar armour was found in 2001 by a team of Syrian 
archaeologists led by Dr. Aḥmad Taraqjī (fi gures 12–30). It was discovered 
in a sealed stairwell of a southern tower (Tower 4) of the Citadel of Damas-
cus where is had almost certainly been dumped by French occupation forces 
followimng the First World War. Having presumably been initially found in 
a different part of this tower, it may have been redeposited when the Citadel 
was converted into a prison for political and other detainees. The presence of 
a incongruous objects in this second hoard, reputedly including empty Gaulois 
cigarette packets and a discarded eau-de-cologne bottle, led to doubt being 
cast upon the hoard's origins. Some observers reportedly suggested that it was 
a collection of theatrical stage costumes and props dating from the late 19th or 
early 20th century. Fortunately, however, suffi cient uncertainty remained for 
these objects to be placed in store in the Syrian National Museum in Damascus 
rather than being thrown away. 

� the same as, the crossbow staves which, together with the rest of the above mentioned 
hoard, I briefly studied while they were in the possession of another antiques dealer. It was 
on this last occasion that I was able to take a closer look at the arms, armour, horse-harness 
and other items in the collection. I also heard further unsubstantiated stories concerning their 
origin. These suggested that they did indeed all come from the same location. Furthermore, 
they had not been excavated from beneath the ground but had been found in a collapsed but 
previously walled-up or otherwise sealed medieval building such as a castle. At present my 
own belief is that the hoard now in Qatar probably came from the collapsed southern tower 
of Qal'at al-Rahba which overlooks the Euphrates valley in eastern Syria.

1 These tests were carried out by a highly respected radiocarbon dating laboratory in 
America. They claimed a 95% probability within a two hundred years time span and a 68% 
probability within a seventy years time span. The “optimum” dates are described as being the 
“intercept of the radiocarbon age with the calibration curve.”

2 The Archaeological Leather Group is proposing to organize an international conference 
on the use of leather for military purposes, probably to be held in the Royal Armouries 
Museum in Leeds (UK) in the autumn of 2014. 
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Fig. 2. Part of a leather or rawhide lamellar cuirass from the Euphrates valley 
of eastern Syria, probably from the back of the armour, probably 13th or 14th century 

(Qatar Museums of Authority, Doha; author's photograph)

Fig. 1. Three rows from a leather or rawhide lamellar cuirass from the Euphrates valley of eastern 
Syria, probably 13th or 14th century (Qatar Museums of Authority, Doha; author's photograph)
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The Geographical Spread of Leather Armour

Clearly leather armour was used in many parts of the world during what 
Europeans know as the Middle Ages. This includes the pre-Islamic and Islamic 
Middle East. Leather armour and helmets are also said to have been common 
in T’ang China1. According to early medieval Byzantine sources some, and 
perhaps in reality almost all, Central Asian Turkish or Magyar peoples used 
leather horse armour. The 13th century Mongols clearly used leather armour, 
almost certainly in the form of a hardened leather cuirass according to Carpini 
who also reported that this armour consisted of “three layers”2. 

Within the Byzantine Empire the new term klibanion seems to have re-
ferred to a new form of armour, or at least to an armour which was perceived as 
“new”.3 It is understood to have been a lamellar cuirass, fi rst mentioned in the 
9th century AD, which was probably of Islamic or Persian origin, and could be 
made of iron, horn or hardened leather4. Byzantine horse-armour could simi-
larly be made of lamellar klibanion5, suggesting that the term referred to a form 
of construction rather than a specifi c item of military equipment. It is, in fact, 
widely assumed that there was an increase in the use of leather armour in Byz-
antine armies from the 8th to 10th centuries as a result of Islamic technological 
and tactical infl uence, but that the use of leather armour declined again after 
the 10th century.

The most visible and undeniable use of hardened leather armour in Western 
Europe, though not in the form of lamellar, was in late 13th and 14th century 
southern Italy. To a rather less obvious degree leather armour was similarly 
used in Christian Iberia. Both these regions were in close contact with either 
the Byzantine or Islamic worlds or, in the case of southern Italy, with both. 
Further north, hardened leather was used to a lesser degree in France, England, 
Germany, Poland and perhaps elsewhere. Finally it is worth noting that the 
earliest western European chamfrons, or armour for a horse’s head, seem to 
have been of hardened leather and were recorded in the late 13th century, again 
probably as a result of Mongol or Islamic infl uence6. 

1 Laufer B. Chinese Clay Figures, in Prolegomena to the History of Defensive Armor, 
part 1. Chicago, 1914. P. 292.

2 Stocklein H. Arms and Armour, in A. U. Pope (edit.), A Survey of Persian Art, vol. III. 
London, 1939. P. 2558.

3 Haldon J. F. Some Aspects of Byzantine Military Technology from the Sixth to the Tenth 
Centuries, Byzantine and Modern Greek Studies I. 1975. P. 26–27.

4 Ibid., p. 33.
5 Ibid., p. 34–35.
6 Nicolle D. Jawshan, Cuirie and Coat-of-Plates: An Alternative Line of Development for 

Hardened Leather Armour, in D. C. Nicolle (ed.), A Companion to Medieval Arms and Ar-
mour. Woodbridge, 2002. P. 179–221 & plates XIII-1 to XIII-45.



Leather Armour in the Islamic World: a Classic Problem

m 91 n

Fig. 3. The interior of the same fragment of a leather or rawhide lamellar cuirass 
from the Euphrates valley of eastern Syria, probably 13th or 14th century 

(Qatar Museums of Authority, Doha; author's photograph)

Fig. 4. Fours lames from a splinted hardened leather or rawhide cuirass from the Eu-
phrates valley of eastern Syria, probably 13th or 14th century. The upper lame is probably 
to protect the  back of the wearer's neck and the middle two probably for the shoulders 

(Qatar Museums of Authority, Doha; author's photograph)

Fig 3 The interior of the same fragment of a leather or rawhide lamellar cuirass
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Within the Middle East the importance of the leather trade in parts of 
pre-Islamic Arabia, probably including various items of military equipment, 
has been widely acknowledged. In fact this trade might have contributed to 
the rise of Mecca in the early 7th century AD at a time when war between 
the Byzantine and Sassanian Empires greatly increased the demand for what 
could be called “military leatherwork”. In this context it is interesting to 
note that the 7th century Arab jawb may have been a sleeveless leather “un-
der-jerkin” with a protective function1, while some of the armours made in 
7th-8th century Najran on the northern frontietr of Yemen were probably also 
of leather since this was an area famous for other items of leatherwork2. On 
the other hand it is very unlikely that the early Arab-Islamic mighfar coif 
was of fl exible leather, though it might have been partially of leather in 
earlier times. 

Leather technology played a major role in the economies of several parts 
of the medieval Islamic world. It is generally accepted that this technology 
reached its peak by or during the 11th century AD, thereafter remaining largely 
unchanged until modern times. The techniques developed in the Islamic world 
also spread to neighbouring civilizations, including Europe where, after sig-
nifi cant advances in the later medieval period, they again remained largely 
unchanged until the 19th century. However, the majority of such techniques 
were designed to preserve and then to soften the leather or to make it fl exible. 
Where leather armour, helmets and shields were concerned, the technology 
was designed to preserve and then to harden the material. The most sophisti-
cated techniques included building up layers of leather fi rmly glued together, 

1 Schwarzlose F. W. Die Waffen der Alten Araber. Leipzig, 1886. P. 52. 
2 Nicolle D. C. Arms Manufacture and the Arms Trade in South-Eastern Arabia in the 

Early Muslim Period. Journal of Oman Studies VI. 1983. P. 231–238.

Fig. 5. The upper lame and small beck protection from a splinted hardened leather or rawhide 
cuirass from the Euphrates valley of eastern Syria, probably 13th or 14th century. The main ele-
ment consists of three pieces, the smaller outer being attached to the central piece by iron hinges 

(Qatar Museums of Authority, Doha; author's photograph)
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Fig. 6. Three lames from a splinted hardened leather or rawhide cuirass from the Euphrates 
valley of eastern Syria, probably 13th or 14th century. The uppermost element has a small raised 
neck guard while the lowest element has side pieces attached by iron hinges. The armour still 
has a brightly coloured, overall painted decoration (Qatar Museums of Authority, Doha; author's 

photograph)

Fig. 7. Detail of the decorative “feathered” outer layer of very think leather shavings on a splint-
ed hardened leather or rawhide cuirass from the Euphrates valley of eastern Syria, probably 13th 

or 14th century (Qatar Museums of Authority, Doha; author's photograph)

photograph)
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Fig. 8. Detail of the horizontal leather stitching on the inside of a splinted hardened leather 
or rawhide cuirass from the Euphrates valley of eastern Syria, probably 13th or 14th century

(Qatar Museums of Authority, Doha; author's photograph)

Fig. 9. Elements from an almost complete splinted hardened leather or rawhide cuirass 
from the Euphrates valley of eastern Syria, probably 13th or 14th century, seen from above

(Qatar Museums of Authority, Doha; author's photograph)
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Fig. 10. Detail of the edge of one lame from a splinted cuirass from the Euphrates valley of 
eastern Syria showing the layers of leather or rawhide, probably 13th or 14th century, seen from 

above (Qatar Museums of Authority, Doha; author's photograph)

Fig. 11. Elements from an almost complete splinted hardened leather or rawhide cuirass from 
the Euphrates valley of eastern Syria, probably 13th or 14th century. This example has vertical 
leather lacing or straps, holding the horizontal lames together (Qatar Museums of Authority, 

Doha; author's photograph)
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apparently to create a sort of reconstituted material consisting of leather and 
other ingredients. 

The location of the main leather-working industries of the medieval Is-
lamic world, and more particularly those which produced leather armour, is 
another interesting fi eld of study. Naturally they depended on the availability 
of abundant and suitable animal hides, but there also seem to have been other 
considerations. The leather working industry of Egypt, for example, was prob-
ably infl uenced by the availability of alum for tawing or “mineral tanning”. 
One thousand quintals of alum came from an ‘iqāc of al-Wāḥ; in other words 
the province which consisted of the oases of the Western Desert (what is today 
sometimes called “The New Valley”), during the Ayyūbid period1. Might this 
have had any connection with the Ayyūbid demand for leather armour during 
a wartorn period? Another great city and major military centre of this and the 
Mamlūk period was Aleppo, which was again a major centre of leatherwork-
ing. So much so that in the 13th century the taxes levied from its tanneries 
reportedly exceeded the total of taxes from all other industries. 

Information about Islamic armour during the medieval period make it quite 
clear that the lamellar jawshan cuirass could be of hardened leather or rawhide, 
as well as other materials. Meanwhile the specialized protection worn by some 
fi re-troops was sometimes known as a mujallidah; almost certainly indicating 
a leather construction or at least a signifi cant leather component. Similarly the 
style of helmet called a khūd, khūdah or other variation on this term, could be 
partly or perhaps even wholely of hardened leather. The khūd is generally thought 
to have been of segmented construction and this term was most commonly used 
when a leather construction was specifi ed in Arabic and, to some extent, also in 
Persian. However, the discovery of so many helmets made of several layers of 
treated leather in Tower 4 of the Citadel of Damascus might indicate that the khūd 
may not necessarily had been segmented, but may rather have been layered. 

Written evidence

Documentary sources from the neighbours and rivals of the Islamic world 
commonly referred to the use of leather armour and helmets by Islamic troops, 
whether such sources are poetic or factual. For example 11th–12th century French 
chansons de geste frequently attribute leather protections to the Muslim Anda-
lusians, as did Spanish sources. There was, in fact, a thriving leather industry 
in Cordoba and, perhaps as a result, leather armour became associated with the 
“Moors”. Yet Ibn Hudhayl, writing for a ruler of Granada in the latter part of 
the 14th century, makes no reference to leather armour in his otherwise detailed 

1 Huart Cl. Al-Wāḥ, in Encyclopedia of Islam, [1st edition], vol. 11. Leiden, 2002. 
P. 1083–1084.
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Fig. 12. Helmet made of multiple layers of leather or rawhide, found in Tower 4 of the Citadel of 
Damascus, probably Mamlūk 13th or 14th century (Inv. 2001/26 — 9, Conservation Department of 
the Department of Museums and Antiquities, National Museum, Damascus; author's photograph)

Fig. 13. Rim of the helmet showing multiple layers of leather or rawhide, found in Tower 4 of 
the Citadel of Damascus, probably Mamlūk 13th or 14th century (Inv. 2001/26, Conservation De-
partment of the Department of Museums and Antiquities, National Museum, Damascus; author's 

photograph)
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Fig. 14. Helmet made of multiple layers of leather or rawhide, found in Tower 4 of the Citadel of 
Damascus, probably Mamlūk 13th or 14th century (Inv. 2001/11/42, Conservation Department of 
the Department of Museums and Antiquities, National Museum, Damascus; author's photograph)

Fig. 15. Helmet made of multiple layers of leather or rawhide, found in Tower 4 of the Citadel of 
Damascus, probably Mamlūk 13th or 14th century (Inv. 2001/22/137, Conservation Department of 
the Department of Museums and Antiquities, National Museum, Damascus; author's photograph)
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Fig. 16. Interior of a helmet made of multiple layers of leather or rawhide showing the remain-
ing iron rings to hold a lining and perhaps also a chin-strap, found in Tower 4 of the Citadel of 
Damascus, probably Mamlūk 13th or 14th century. (Inv. 2001/22/137, Conservation Department of 
the Department of Museums and Antiquities, National Museum, Damascus; author's photograph)

Fig. 17. Helmet made of multiple layers of leather or rawhide, found in Tower 4 of the Citadel of 
Damascus, probably Mamlūk 13th or 14th century. (Inv. 2001/48/50, Conservation Department of 
the Department of Museums and Antiquities, National Museum, Damascus; author's photograph)
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account of arms and armour. These appear in Ibn Hudhayl's Kitāb tuḥfat al-
anfus and in a subsequent abridged version entitled Kitāb ḥilyat al-fursān1. Per-
haps this was because the only armour commonly made of hardened leather was 
the jawshan, which had never been widely used in al-Andalus and was so old 
fashioned by Ibn Hudhayl’s day that he gave it only a passing reference. 

Some mid- to late 13th century European writers specifi cally note the use of 
leather armour by Mamlūk troops of Egypt and Syria, while other such writers 
noted the leather armour, probably of lamellar construction, worn by Anatolian 
Turkish soldiers in 1332 AD2. Yet leather armour was not confi ned to the cen-
tral and eastern Islamic lands. In the late 14th century, French sources admired 
the effectiveness of the leather armour worn by their Islamic foes in Tunisia 
which, they admitted, was far more suited to the local climate than their own 
heavy iron armours3. 

If Ibn Hudhayl failed to provide information on leather armour, other ear-
lier Islamic writers certainly did so. It is, however, unfortunate that so many 
early Arab military sources remain untranslated while others have not even 
been edited and published. Indeed some such sources remain largely unrecog-
nized, embedded in later works which similarly may or may not be available 
for study outside a tiny group of dedicated specialists. As it is, the clearest 
references to leather protections are found in non-specialist sources such as 
histories. Nevertheless these include the description of early Muslim Arab sol-
diers supposedly making temporary helmets out of available harness straps4, 
and references to leather “helmets” being stored in early 10th century cAbbāsid 
arsenals in Baghdad5. Meanwhile descriptions of 9th–10thcentury elite troops 
wearing iron helmets could suggest that non-elite troops had helmets made 
other, inferior materials. Even more tantalizing references note the presence of 
supposedly “Tibetan” cuirasses in 10th century Tarsus6. Supposedly “Tibetan” 

1 Ibn Hudhayl, Abū’l-Ḥasan cAlī ibn cAbd al-Raḥmān al-Fazārī al-Andalusī, Kitāb hilyat 
al-fursān, edit. L. Mercier (Paris 1922), trans. L. Mercier as La Parure des Cavaliers... (Paris 
1924, trans. M. J. Viguera as Gala de Caballeros, Blason de Paladines (Madrid 1977); Kitāb 
tuḥfat al-anfus, edit. L. Mercier (Paris 1936), trans. L. Mercier as L’ornament des âmes... 
(Paris 1936).

2 Verbruggen J. F. The Art of Warfare in Western Europe during the Middle Ages. Oxford, 
1977. P. 263.

3 Chronique du Bon Duc Loys de Bourbon, A. M. Chazaud edit. (Paris 1876), in B. Tuch-
man, A Distant Mirror, The Calamitous Fourteenth Century. London, 1979. P. 473.

4 Al- Ṭabarī, in R. Levy, The Social Structure of Islam. Cambridge, 1957. P. 431–432.
5 Al-Khatib al-Baghdādī, in A.A. Vasiliev, Byzance et les Arabes, vol. II. Brussels, 1950. 

P. 78 & 104.
6 Canard M. Quelques Observations sur l’introduction géographique de la Bughyat 

at’T’aleb de Kamāl ad’Din ibn al cAdim d’Alep, Annales de l’Institut d’Etudes Orientales 
de la Faculté des Lettres d’Alger, 15. 1957. P. 49.
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Fig. 18. Interior of a helmet made of multiple layers of leather or rawhide, found in Tower 4 
of the Citadel of Damascus, probably Mamlūk 13th or 14th century (Inv. 2001/48/50, Conserva-
tion Department of the Department of Museums and Antiquities, National Museum, Damascus; 

author's photograph)

Fig. 19. Helmet made of multiple layers of leather or rawhide, found in Tower 4 of the Citadel of 
Damascus, probably Mamlūk 13th or 14th century (Inv. 2001/135/61, Conservation Department of 
the Department of Museums and Antiquities, National Museum, Damascus; author's photograph)
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Fig. 20. Interior of a helmet made of multiple layers of leather or rawhide, found in Tower 4 
of the Citadel of Damascus, probably Mamlūk 13th or 14th century (Inv. 2001/135/61, Conserva-
tion Department of the Department of Museums and Antiquities, National Museum, Damascus; 

author's photograph)

Fig. 21. Fragment of a hardened leather or rawhide lamellar cuirass, showing leather lacing be-
tween lamellae within a row, some of the textile lacing which linked the rows, and a leather strap 
which probably buckled various elements of the cuirass together. Found in Tower 4 of the Cita-
del of Damascus, probably Mamlūk 13th or 14th century (Inv. 2001/113, Conservation Department 
of the Department of Museums and Antiquities, National Museum, Damascus; author's photograph)
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Fig. 22. Interior of a fragment of a hardened leather or rawhide lamellar cuirass, showing 
leather lacing between lamellae within a row, some of the textile lacing which linked the rows, 
and a leather strap which probably buckled various elements of the cuirass together. Found 
in Tower 4 of the Citadel of Damascus, probably Mamlūk 13th or 14th century (Inv. 2001/113, 
Conservation Department of the Department of Museums and Antiquities, National Museum, 

Damascus; author's photograph)

Fig. 23. Exterior of linked lamellae from the same hardened leather or rawhide lamellar 
cuirass, found in Tower 4 of the Citadel of Damascus, probably Mamlūk 13th or 14th century 
(Inv. 2001/113, Conservation Department of the Department of Museums and Antiquities, National 

Museum, Damascus; author's photograph)

Fig. 24. Interor of linked lamellae from the same hardened leather or rawhide lamellar cuirass, 
found in Tower 4 of the Citadel of Damascus, probably Mamlūk 13th or 14th century (Inv. 
2001/113, Conservation Department of the Department of Museums and Antiquities, National 

Museum, Damascus; author's photograph)

of linked lamellae from the same hardened leather or rawhide lamel
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shields were famous for the quality of their leather around the same time, and 
so it is tempting to imagine that these “Tibetan” cuirasses were similarly of 
leather construction. 

Descriptions, both poetic and factual, of the famous lamṭ shields of North 
Africa and the Sahara make it abundantly clear that very sophisticated, even 
“mysterious” and “secret” leather-working processes were involved, and 
there is no reason to doubt that a similar degree of sophistication was seen 
in the manufacture of hardened leather cuirasses, helmets and horse-armour. 
Here it should be noted that horse-armour known as tijfāf or mujaffafah in 
Arabic, or bargustuwān in Persian, was relatively common in the early and 
later medieval Islamic world, whereas it was virtually unknown in Europe 
until the 13th century. Until the Mongol invasions, most such Islamic horse-
armours seem to have been of quilted or felt construction rather than leather 
or other forms of lamellar construction, though there were exceptions as early 
as the 10th century. 

By far the most important and detailed account of hardened leather armour 
in the medieval Islamic world is, of course, al-Tarṣūṣī's recipe for making such 
defences in his Tabṣirat arbāb al-lubāb. Although this has been translated into 
French by Claude Cahen and more recently edited by Shihab al-Sarraf, it re-
mains diffi cult to interpret both in terms of its terminology and its techniques. 
Cahen never claimed to be an expert in leatherworking, but al-Tarṣūṣī's ac-
count is suffi ciently detailed for a reconstruction to be attempted by someone 
with suitable facilities and advice from an expert in leatherworking. This really 
should be done, particularly as we now have pieces of armour from this period 
or only a century or so later, available for research and comparison. Since these 
fragments include both body armour and helmets or reinforced hard-hats, they 
are of added importance for the simple reason that al-Tarṣūṣī stated that his 
recipe was suitable for making both a jawshan lamellar cuirass and a khūdh 
helmet. 

In fact al-Tarṣūṣī offered two basic recipes, the fi rst of which includes sev-
eral variations in both ingredients and decoration though the basic material 
remained “shavings” of kîmukht (generally translated as rawhide in medieval 
Farsi though this term is far from precise). The second and far less detailed 
recipe is essentially the same as that for making lamṭ shields. Essentially, it 
consists of treating camel-skins in a mixture of milk and soda. This second 
recipe is, however, less interesting in the present context than the fi rst. This 
fi rst recipe offers a way of making and moulding a “paste” or “soft mass” 
of reconstituted leather and other materials which could then be formed into 
almost any desired shape. The fi nal decoration ranges from surface gilding to 
various forms of varnishing and even coating the elements with iron-fi lings. 
Perhaps the latter was thought to strengthen or preserved the resulting lamellae 
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Fig. 25. Exterior of elements of a hardened leather or rawhide lamellar cuirass, found in Tower 
4 of the Citadel of Damascus, probably Mamlūk 13th or 14th century (Inv. 2001/113, Conserva-
tion Department of the Department of Museums and Antiquities, National Museum, Damascus; 

author's photograph)

Fig. 26. Interior of elements of a hardened leather or rawhide lamellar cuirass, found in Tower 
4 of the Citadel of Damascus, probably Mamlūk 13th or 14th century (Inv. 2001/113, Conserva-
tion Department of the Department of Museums and Antiquities, National Museum, Damascus; 

author's photograph)
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Fig. 27. Probable exterior of elements of a second hardened leather or rawhide lamellar cuirass, 
found in Tower 4 of the Citadel of Damascus, probably Mamlūk 13th or 14th century (Inv. 2001/
prov. C, Conservation Department of the Department of Museums and Antiquities, National Mu-

seum, Damascus; author's photograph)

Fig. 28. Probable interior of elements of a second hardened leather or rawhide lamellar cuirass, 
found in Tower 4 of the Citadel of Damascus, probably Mamlūk 13th or 14th century (Inv. 2001/
prov. C, Conservation Department of the Department of Museums and Antiquities, National Mu-

seum, Damascus; author's photograph)
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Fig. 29. Exterior of a laminated leather or rawhide element of a laminated, hooped style of 
cuirass, found in Tower 4 of the Citadel of Damascus, probably Mamlūk 13th or 14th century 
(Inv. 2001/97, Conservation Department of the Department of Museums and Antiquities, National 

Museum, Damascus; author's photograph)

Fig. 30. Interior of a laminated leather or rawhide element of a laminated, hooped style of 
cuirass, found in Tower 4 of the Citadel of Damascus, probably Mamlūk 13th or 14th century 
(Inv. 2001/97, Conservation Department of the Department of Museums and Antiquities, National 

Museum, Damascus; author's photograph)

Fig. 31. Exterior of a laminated leather or rawhide element of a laminated, hooped style of 
cuirass or more likely a horse-armour, found in building CD5 of the Citadel of Damascus, late 
Mamlūk or very early Ottoman, late 15th or very early 16th century (Inv. CD 5.2.401.[14].66, De-

partment of Museums and Antiquities, National Museum, Damascus; author's photograph)
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or helmet segments, or — more likely — make the protections look as if they 
were made of iron or even steel. 

Al-Tarṣūṣī’s assertion that armour made in this manner was particularly 
resistant to penetration by pointed object such as arrows and spears, while 
making no mention of cutting blows by a sword, opens up further fi elds of 
research if and when such armour is ever reconstructed. Preliminary test-
ing of the properties of various forms of leather armour shows them to be 
remarkably effective, especially in resisting penetration by thrusting weap-
ons such as spears or sword-points, and by missiles weapons — namely ar-
rows and crossbow bolts. Furthermore Russell Mitchell, the experimental 
archaeologist and specialist in leather armour, has noted that rawhide is 
much more effective than leather or otherwise treated leather, especially 
against arrows and direct thrusts by pointed weapons. As expected, it was 
also far superior to mail armour when the latter was used on its own1. Then, 
of course, there is the question of whether such a hardened leather jawshan 
cuirass would have been worn over a mail armour, which experiments have 
already shown to be more effective against cutting blows than it was against 
penetrating blows. 

Pictorial Evidence

Pictorial evidence is of relatively little use in this study, since it rarely 
shows clearly the material from which an armour or helmet was made. This 
is particularly true in the stylized and almost impressionistic art of the early 
medieval Islamic world before the changes brought about by Chinese artistic 
infl uence, via the Mongols, in the late 13th and 14th centuries. On the other 
hand this later medieval Islamic art emerges just in time to assist in the study 
of those recently discovered Syrian leather armours and helmet mentioned 
above. These, as already stated, probably date from the Ayyūbid or Mamlūk 

1 Mitchell R. (private correspondence, 13 August 2003).

Fig. 32. Interior of a laminated leather or rawhide element of a laminated, hooped style of 
cuirass or more likely a horse-armour, found in building CD5 of the Citadel of Damascus, late 
Mamlūk or very early Ottoman, late 15th or very early 16th century (Inv. CD 5.2.401.[14].66, 

Department of Museums and Antiquities, National Museum, Damascus; author's photograph)
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Fig. 33. Exterior of two elements of laminated leather or rawhide, laminated, hooped style of 
cuirass or more likely a horse-armour, found in building CD5 of the Citadel of Damascus, late 
Mamlūk or very early Ottoman, late 15th or very early 16th century (Inv. CD 5.2.401.[14].67a and 
67b, Department of Museums and Antiquities, National Museum, Damascus; author's photograph)

Fig. 34. Interior of two elements of laminated leather or rawhide, laminated, hooped style of 
cuirass or more likely a horse-armour, found in building CD5 of the Citadel of Damascus, late 
Mamlūk or very early Ottoman, late 15th or very early 16th century (Inv. CD 5.2.401.[14].67a and 
67b, Department of Museums and Antiquities, National Museum, Damascus; author's photograph)
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periods. Nevertheless the almost certain representation of hardened leather 
lamellar armour on immediately pre-Islamic wall paintings from Piandjikent 
and elsewhere in Transoxania, as well as the continued representation of simi-
lar armours in a more stylized manner throughout the early Islamic centuries 
and the reappearance of comparable protections in the highly detailed art of 
Mongol- Īl-Khānid Iran and Iraq, surely suggest a high degree of technologi-
cal continuity. 

Archaeological Evidence

As yet the archaeological evidence is sparce, but nevertheless of paramount 
importance. Organic material such as hardened leather does not survive as eas-
ily as some other materials used in the manufacture of armour, at least under 
most conditions, but the Islamic world does possess certain advantages in this 
respect. Extremely dry conditions assist the preservation of leather, as does 
the extreme cold of certain parts of Central Asia where leather armour was, it 
seems, similarly important. In fact it is probably the lack of planned archaeo-
logical interest in medieval Islamic sites, together with a lack of both interest 
in and an ability to recognize fragments of leather armour, which accounts for 
the current paucity of Islamic archaeological evidence. 

Fig. 35. Lacquered, hardened leather or rawhide lamellae from a cuirass, probably Tibet-
an, from the fort of Miran, Chinese Turkestan, c. 750–860 AD (Royal Armouries, Leeds; Thom 

Richardson photograph)
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Fig. 36. Sheet of hardened leather or rawhide armour, either for a horseman's thigh or for a 
horse's neck, from Tower 19 of the Roman frontier fortress of Dura Europos in eastern Syria. 
Either Syro-Roman, Parthian, Sassanian or Syro-Arab, 3rd century AD (Inv. no. 1938, 5999, 1009, 

Yale University Art Gallery Conservation Department; author's photograph)

Fig. 37. Interior of the edge of a sheet of hardened leather or rawhide armour, either for a horse-
man's thigh or for a horse's neck, from Tower 19 of the Roman frontier fortress of Dura Europos in 
eastern Syria. Either Syro-Roman, Parthian, Sassanian or Syro-Arab, 3rd century AD (Inv. no. 1938, 

5999, 1009, Yale University Art Gallery Conservation Department; author's photograph)
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Fig. 38. Exterior of the edge of a sheet of hardened leather or rawhide armour, either for a horse-
man's thigh or for a horse's neck, from Tower 19 of the Roman frontier fortress of Dura Europos in 
eastern Syria. Either Syro-Roman, Parthian, Sassanian or Syro-Arab, 3rd century AD (Inv. no. 1938, 

5999, 1009, Yale University Art Gallery Conservation Department; author's photograph)

Fig. 39. Interior of part of a sheet of hardened leather or rawhide armour, either for a horseman's 
thigh or for a horse's neck, from Tower 19 of the Roman frontier fortress of Dura Europos in east-
ern Syria. Either Syro-Roman, Parthian, Sassanian or Syro-Arab, 3rd century AD (Inv. no. 1938, 5999, 

1009, Yale University Art Gallery Conservation Department; author's photograph)
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Fig. 40. Side of crocodile-hide helmet from 
Wadi Garara near Kalabsha, Nubia, undated 
(Inv. 30882, Antikensammlung Altes Museum, 

Staatliche Museum zu Berlin; author's 
photograph) 

Fig. 42. Interior of crocodile-hide helmet 
from Wadi Garara near Kalabsha, Nubia, 
undated (Inv. 30882, Antikensammlung 

Altes Museum, Staatliche Museum zu Berlin; 
author's photograph) 

Fig. 41. Front of crocodile-hide helmet from 
Wadi Garara near Kalabsha, Nubia, undated 
(Inv. 30882, Antikensammlung Altes Museum, 

Staatliche Museum zu Berlin; author's 
photograph) 

Fig. 43. Rear of crocodile-hide helmet from 
Wadi Garara near Kalabsha, Nubia, undated 
(Inv. 30883, Antikensammlung Altes Museum, 

Staatliche Museum zu Berlin; author's 
photograph) 
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The best known examples of leather lamellar armour are probably those 
from Chinese Turkestan, including some of Tibetan origin (fi gure 35), plus the 
mass of material excavated from 3rd century AD Dura Europos in Syria which 
has only recently been properly studied (fi gures 36–39)1. Less well-known are 
two crocodile-skin helmets from Nubia which are in Berlin but have not, as far 
as I am aware, been carbon-dated (fi gure 40–45). Published references to these 
helmets tend to assume that they were made around the period of the Roman 
Empire, though probably not being of Romano-Egyptian origin. On the other 
hand the neck-guard with a lamellar or scale outer layer which was attached 
to one of these helmets might indicate a medieval Nubian or even an early 
Islamic Egyptian origin.

Since no proper study has yet been made of the recently discovered leather 
armours from the Middle East, I will confi ne myself to observations made 
somewhat hurriedly during the two brief occasions when I was able to look at 
the hoard which is now in Qatar, and my more focussed but currently suspend-
ed studies of the material from the Citadel of Damascus which is now in the 
National Museum's Conservation Department2. The fi rst collection includes 
a small amount of leather lamellar armour laced with leather thongs (fi g-
ures 1–3), plus some iron lamellar armour. The leather lamellae have a great 
deal in common with comparable leather lamellar armour from 3rd century 
AD Syria (fi gures 36–38) as well as from early medieval Chinese Turkestan 
(fi gure 35). 

Most of the armour in this fi rst hoard nevertheless consists of curved hori-
zontal hoops designed to go around the body, plus some smaller hoops which 
might be shoulder or thigh pieces (fi gures 4–11). Most consist of around six 
layers of thin leather glued and stitched together. Most also have an appar-
ently decorative outer layer of smaller pieces of leather, similarly glued and 
stitched, giving an impression of fi sh scales or bird’s feathers. These overlap 
horizontally, each overlap being about two millimetres wide. Each armour in 
the hoard now in Qatar, of which there are the incomplete elements of four or 
fi ve and the apparently complete elements of one, has a painted outer surface. 
This painting provided an overall decorative scheme for the entire armour. In 
other words it ignored the horizontal hoops and dealt with the wearer’s body as 
a whole. One raised collar has an unclear Arabic inscription, while the overall 
coloured patterns seem to have much in common with Islamic architectural 

1 James S. Excavations at Dura-Europos 1928–1937. Final Report VII. The Arms and 
Armour and other Military Equipment. London, 2004. P. 122–125.

2 Nicolle D. Trésors oubliés: Dépôts d'armes et d'armures médiévales en Syrie, Histoires et 
Images Médiévales: Thématiques, 14 (August-October 2008). P. 26–33; Nicolle D. Another 
Hoard of Medieval Military Equipment from the Citadel of Damascus, Bulletin of the Coun-
cil for British Research in the Levant, 7. 2012. P. 54–56.
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Fig. 44. Outer surface of a neck-guard with a scale or rudimentary lamellar covering, from croco-
dile-hide helmet from Wadi Garara near Kalabsha, Nubia, undated (Inv. 30882, Antikensammlung 

Altes Museum, Staatliche Museum zu Berlin; Agnes Schwarzmaier photograph) 

Fig. 45. Inner surface of a neck-guard with a scale or rudimentary lamellar covering, from croco-
dile-hide helmet from Wadi Garara near Kalabsha, Nubia, undated (Inv. 30882, Antikensammlung 

Altes Museum, Staatliche Museum zu Berlin; Agnes Schwarzmaier photograph) 
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decoration1. Structurally related fragments were found in Tower 4 of the Cita-
del of Damascus (fi gures 28–29) and a small number of comparable pieces 
of layered leather “hooped” armour were also found amongst the much later 
Mamlūk military equipment found in a sealed light-well in an upstairs room 
of a building inside the Citadel of Damascus. The latter have, fortunately, been 
studied and published2, and may perhaps have come from horse-armour rather 
than a cuirass to be worn by a man (fi gures 31–34). Here it might also be worth 
noting the apparent survival of “feathered” surface decoration on other pieces 
of medieval Islamic arms and armour, most notably two 12th century swords 
from a cave in Gibraltar3.

Upon fi rst seeing the second hoard, namely the material from Tower 4 of 
the Citadel of Damascus, I realized that I was confronted with what may prove 
to be one of the most signifi cant discoveries in the study of arms, armour and 
medieval Islamic technology made during recent decades. The hoard consists 
almost solely of organic material — leather, wood, textiles, cane or bamboo, 
cotton or silk thread — plus plaster or gesso. There are only the smallest frag-
ments of metal which were presumably not considered worth removing for 
reuse or to be melted down before the bulk of the collection was cast aside, 
perhaps as a source of “spare parts” or fragments of leather for reuse else-
where. Such piles of redundant military material seem to have been a feature 
of armourers’ or harness makers’ wokshops in a number of medieval Islamic 
fortifi cations. One such was, of course, found by a team of French and Syrian 
archaeologists headed by Sophie Berthier of the Institut Français d'Etudes Ori-
entales in Damascus, working elsewhere in Citadel of Damascus. It was from 
the closing years of the Mamlūk Sultanate and perhaps the fi rst decade or so of 
Ottoman rule. Hence the military equipment in this third hoard dated from the 
later 15th and very early 16th centuries4.

1 Nicolle D. A Medieval Islamic Arms Cache from Syria, Journal of the Arms & Armour 
Society, 19. 2008. P. 152–163.

2 Nicolle D. N. Late Mamlūk Military Equipment. Collection Travaux et Études de la Mis-
sion Archéologique Syro-Française, Citadelle de Damas (1999–2006): Vol. III. Damascus, 
2011. P. 107–134.

3 I have already suggested, in a study of these Gibraltar swords, that the pre-Islamic totem-
ic use of simurgh feathers as a form of talismanic protection survived well into the Islamic 
era where military equipment was concerned; Nicolle D. C. Two Swords from the Founda-
tion of Gibraltar, Gladius, 22. 2002. P. 147–200.

4 Unlike the two earlier hoards, this third hoard has not only been fully studied, but it 
already in the process of publication. The first volume to actually appear was not volume 
1 in the overall plan, but was that dedicated to the specifically military material which also 
included a relatively small amount of leatherwork: Nicolle D. Late Mamlūk Military Equip-
ment. Collection Travaux et Études de la Mission Archéologique Syro-Française, Citadelle 
de Damas (1999–2006): Volume III. Damascus, 2011.
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Preliminary carbon-dating tests on some representative fragments from the 
second hoard (Tower 4 of the Citadel of Damascus) indicate that most of these 
pieces were from the second half of the 13th century, with one possibly dating 
from the later 12th century. Since then an initial study by Dr. Niall Christie, 
focussing on inscriptions on some of the best preserved helmets again point to 
the fi rst decades of the Mamlūk Sultanate in Syria; namely the second half of 
the 1th century. Several objects appear to be unique, but more importantly they 
include an abundance of largely organic military equipment and horse-harness 
which is otherwise only known from a small number of scattered and often 
unpublished objects. The greatest signifi cance comes from the fact that, for 
the fi rst time, a substantial number of such artefacts can be directly linked to 
otherwise barely understood references in written and pictorial sources. 


