A Frankish sword found at Carmel beach, Israel, and the use of x ray technology in a new study by the Israel Antiquities Authority (IAA) and the Soreq Nuclear research Centre.


    In 2021, diver Schlomi Katzin discovered a sword off the coast of Israel near Carmel beach, a historic harbour site. The sword was entirely covered in a biogenic crust of sand, crustaceans and sediment. The biocrust had allowed the sword to remain well preserved however early attempts to remove the crust resulted in damage to the sword, exposing and splitting a large area of the blade.[footnoteRef:1] A recent X ray study of the sword made in collaboration between Israel Antiquities Authority (IAA) and the Soreq Nuclear research Centre[footnoteRef:2] has been able to shed important light on the origin, typology and specifics of the weapon and shows as a further example of the incredible recourse of radiography in understanding deeply corroded or fragile artefacts by non-invasive means. This essay will provide details of the original find along with the latest information provided by the IAA report and will briefly assess the sword and radiography in its wider archaeological setting. [1:  Melanie Lidman, ‘Sword overboard: Crusader blade discovered by diver was likely lost in battle’, The Times of Israel, 22 July 2023. < https://www.timesofisrael.com/sword-overboard-crusader-blade-discovered-by-diver-was-likely-lost-in-battle/> [accessed 4 October 2023].]  [2:  Joppe Gosker, Jacob Sharvit, Izhak Hershko; Dan Braitman, Yotam Asscher, ‘The Old Sword and the Sea: A Medieval European Sword Off the Coast of Newe-Yam’, Atiqot, Vol. 111 (2023), 211-228 (211).] 


    The original find attracted large media attention and online discussion, the possibility of a western European sword find in the levant captivated many interested in the crusades, while the fascinating nature of its preservation added to a great news story. The corrosion process of submarine iron had allowed for the weapon to remain in very fine condition. Unlike overground corrosion where cracks in the iron create a repeating process of corrosion, submarine conditions allow a biofilm to form as microorganisms attach themselves to the corroded layer.[footnoteRef:3] This condition is a blessing and a curse for study of the artefact. While the sword remains protected from further corrosion, the biocrust prevents proper study of the artefacts shape or metallurgy. A speculative origin of western European with a date range of 1000-1500AD was proposed[footnoteRef:4] however no more specific information could be obtained from the artefact without removing the crust from the picture. [3:  Moore J.D. 2015. Long-Term Corrosion Processes of Iron and Steel Shipwrecks in the Marine Environment: A Review of Current Knowledge. Journal of Marine Archaeology 10:191–204 (201).
]  [4:  Gosker, Sharvit, Hershko; Braitman, Asscher, ‘The Old Sword and the Sea: A Medieval European Sword Off the Coast of Newe-Yam’, p. 217.] 


    Using ionizing radiation from multiple angles, the Soreq Nuclear Research Centre were able to conduct non-destructive testing (NDT) on the weapon and were able to finally gain a clear and precise picture of the sword and provide clues to the possible origin. The blade of the sword is 88cm long with a width of 4.6cm, tapering to 2.2cm and a rounded point. The fuller runs for three-quarters of the blade length and is around 1cm wide. The cross guard is an astonishing 31cm long while the handle tang is 11cm long by 3 cm wide, the x ray shows the tang penetrates through the pommel to be peened on the other side. The wooden handle is constructed in two parts, visible from the side view, and was likely held in place by a leather band. The sword was identified from this information as closest to an Oakshott type Xa. This would date the original sword between 1050 and 1150AD.[footnoteRef:5] The blade and handle of the sword appear in line with swords from this period however the long guard and disc pommel have been argued to be more typical of 13th century design.[footnoteRef:6] It seems likely from this information that the sword was modified over its working lifetime[footnoteRef:7] before being lost at sea. The sword was found without a scabbard and with some signs of damage, this led researchers to believe it possible the sword fell into the sea during a naval battle.[footnoteRef:8] This sheds some light on the likely owner of the weapon, however no accompanying artefacts from the period were found nearby.  [5: Oakeshott E. 1994. The Sword in the Age of Chivalry. Woodbridge, p. 36-52.]  [6:  Aleksić M. 2007. Mediaeval Swords from Southeastern Europe: Material from 12th to 15th Century. 
Belgrade. P. 94.]  [7:  Gosker, Sharvit, Hershko; Braitman, Asscher, ‘The Old Sword and the Sea: A Medieval European Sword Off the Coast of Newe-Yam’, p. 220.]  [8:  Gosker, Sharvit, Hershko; Braitman, Asscher, ‘The Old Sword and the Sea: A Medieval European Sword Off the Coast of Newe-Yam’, p. 225.] 


    The sword is one of only seven such finds from Israel.[footnoteRef:9] most of these were also discovered underwater and were found in a similar condition to the Newe-Yam sword where a biocrust had formed. One of the swords found in the sea near ‘Atlit was successfully cleaned for an exhibition in 1999,[footnoteRef:10] however removing such a crust remains a delicate and dangerous process for the artefact. One of the swords found in the sea near Dor, is unfortunately snapped but remains encased in a similar crust. X ray technology could prove incredibly useful in unlocking its secrets. There are countless other rare and important artefacts currently near impossible to study in their present condition. Funding for these projects remains difficult to acquire. It is partly due to the media popularity of this find that it was able to receive the expensive treatment. Important finds such as the sword from Dor of the hauberk from Kungslena, the only complete hauberk dateable to the 13th century, currently in an unfurlable rusted clump, remain in desperate need of study. From an optimistic perspective however, the study on the Carmel beach sword can be seen as a sign of the times, as the technology improves, more and more artefacts are being x rayed than ever before. [9:  Jess Thomson, ‘Mystery of Crusader's Sword Found at Bottom of Sea Finally Solved’, Newsweek, 24 July 2023, < https://www.newsweek.com/ancient-sword-found-israel-crusades-800-years-old-1814806 > [accessed 4 October 2023]]  [10:  Raphael K. 1999. Crusader Arms and Armor. In S. Rozenberg ed. Knights of the Holy Land: The Crusader Kingdom of Jerusalem (Israel Museum Catalogue 422). Jerusalem. Pp. 149–159. 
] 

