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Research News 

The administration of 9th-6th century BC Judah as 
seen through the examination of clay bullae 

Little of what was undoubtedly a vast store of written 
letters and legal documents from the kingdom of Judah 
has been preserved in the archaeological record. Although 
a number of inscriptions marked on ostraca and seals have 
been found from the Iron Age, it may safely be assumed 
that the great majority of texts were written on scrolls or 
papyri that did not survive. The sources refer to these 
scribal records but we must assume that they have been 
lost forever. All that remains of these texts are the clay 
sealings, or "bullae," that were once attached to them.  

Bullae are small lumps of clay, often the size of a 
fingernail, and shaped as flat disks. They were usually 
affixed to a cord binding a papyrus-document and then 
stamped with a seal. Though it was suggested in the past 
that the provenance of bullae could be determined by 
petrographic analysis, due to the relatively large sample 
size that such analyses required this was not possible at 
the time. During the last decade, however, Yuval Goren 
has developed a methodology for petrographic 
examination of delicate clay objects, such as cuneiform 
tablets and bullae. It was used for provenance studies of 
cuneiform tablets from Amarna, Ugarit, Hattuša 
(Boğazköy), Israel, and the so-called Knossian Replica-
Rings from Crete and Thera. 

This study was aimed at providing the opportunity to 
analyze some as yet undetermined aspects of the Judahite 
bullae. Since it is widely believed that bullae were used to 
seal documents or small parcels sent from one authority to 
another, ensuring the discrete reading of a message or 
opening of the parcel by the addressee alone, we first 

attempted to disclose the geographical origin of the bullae 
through the provenance of their clays, in order to map the 
network of the administrative correspondence of Judah 
during the middle to the end of the Iron Age. By doing so, 
we hoped to reveal the location of several personalities 
and to draw the network of Judahite bureaucracy.  

The overall over 350 bullae sampled in our research, 
included several groups, dating to different phases of the 
Iron Age. The first group, comprising 51 items, was 
uncovered in Area G at The City of David by Yigal 
Shiloh. Another group included 9th to late 8th Centuries 
B.C. bullae, discovered only recently in the water system 
of City of David near the Gihon spring by Ronny Reich 
and Eli Shukrun. A third group includes bullae from Eilat 
Mazar’s excavations at the City of David. Finally, we 
examined the bullae found by Yehohanan Aharoni at 
Lachish and single items from other sites. 

The rather unexpected results of this study indicate that 
the entire assemblage of bullae from the City of David 
was most likely made locally around Jerusalem. The 
Lachish bullae were all locally made at Lachish. It 
enables us now to define more precisely the nature of 
bureaucratic networks of Judah according to the evidence 
at hand. The fact that all the bullae were found to be made 
of clay from the major city where they were deposited 
negates the assumption that the bullae sealed letters that 
arrived from far away. Instead, it appears that either the 
bullae sealed locally circulated documents, restricted to 
the immediate surroundings of the city in which they were 
found, or that they were used to seal local legal and 
administrative documents. 

The very conservative technology of bullae formation and 
clay selection, reflects a conformist habit of sealing 
documents for over 300 years. As these aspects were not 
clearly understood in the past, they enable now the 
exposure of several fake bullae. Such are, for example, 
the two bullae ascribed to Berachyahu (Baruch) son of 
Neriyahu the scribe, which fail to pass any aspect of the 
genuine Iron Age bullae from Jerusalem, and hence they 
are undoubtedly modern forgeries. These aspects will be 
published in a forthcoming article. 

The study was made under the supervision of Yuval 
Goren, in parts with Eran Arie and Inbal Samet, and as an 
MA thesis by Shira Gurwin. It was supported by a grant 
from the Early Israel project of the “New Horizons” 
program on behalf of Tel Aviv University. 
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Provenance Study of the Pottery assemblage from 
the Uluburun Shipwreck  

The beginning of the eastern Mediterranean Late Bronze 
Age “epoch of internationalism” can best be marked by 
the establishment of the crystallization of the great 
kingdoms of the Ancient Near East during the first half of 
the second millennium BC. After centuries of military 
conflicts, these superpowers have set up peaceful relations 
through a series of treaties and a network of trade 
relations. Hence, by the 14th-13th centuries B.C., 
international commerce grew to unprecedented levels, 
coming to pass between the Anatolian Plateau and the 
Nile valley and from the Argolid to the Euphrates.  

Two sunken ships that 
have been excavated 
during the last five 
decades, supply an 
important body of data 
about the extent of 
maritime trade during 
this period. The first 
shipwreck, which we 
shall not discuss here, 
lies offshore from Cape 
Gelidonya in the Gulf of 
Finike on the southern coast of Turkey, and it is broadly 
dated to ca. 1250-1150 BC. The second and by far more 
important ship was found at Uluburun near Kaş in 
southern Turkey, and is currently dated to ca. 1330 BC. 
The main cargo comprised approximately ten tons of 
copper in the form of ‘oxhide’ and discoid ingots, a ton of 
tin ingots, approximately one ton of terebinth resin carried 
in most of the nearly 150 Canaanite jars that were on 
board, and some 175 intact ingots of glass. Also carried 
were logs of Egyptian ebony; ostrich eggshells; an 
elephant tusk; hippopotamus teeth; rings made of 
seashells; Cypriot ceramics, beads; faience drinking cups; 
small Egyptian objects of gold and silver including a 
unique scarab bearing the cartouche of Queen Nefertiti, 
Canaanite jewelry, bronze tools and weapons, stone mace 
heads and two wooden writing boards or diptychs. 
Another important find was an assemblage of 24 stone 
anchors. 

Ever since its discovery, many attempts have been made 
to identify the ownership, sailing course and destination 
of the ship. Various lines of evidence suggest that most of 
the cargo was loaded as one episode, namely in one 
location. In the last decade, it has often been suggested 
that the port of origin was Ugarit, and that the ship must 
have sailed westwards towards the Aegean, perhaps in 
order to carry its cargo to the Mycenaeans. Yet the origin 
and itinerary of the crew may be revealed by the 
provenance of the “galley wares”, namely the simple, 
daily vessels that were found aboard the ship and used by 

the crew. In a sailing ship, such vessels are likely to break 
easily and be replaced by vessels purchased in the next 
port. Hence the provenance of the “galley wares”, as 
indicated by the material analyses, may reveal the course 
of each one of the ships. OM (“petrographic”) analysis of 
the stone anchors from these ships may supply some solid 
information about their origin and course.  

In the course of a research project entitled: Marine and 
Overland Interactions in the Eastern Mediterranean Area 
During the 2nd Millennium BCE, we analyzed 260 
vessels, forming nearly the entire ceramic content of the 
Uluburun ship. The most common fabric in the 
assemblage, which accounts for eighty two percent of the 
Canaanite jars, is made of sediments typical of the Carmel 
coast in Israel. Especially notable is the fact that the 
galley wares are all made of this fabric. The second fabric 
is typically Lebanese and it is compatible with the area 
between Tyre and Sidon. Fourteen percent of the 
Canaanite jars are made of this fabric, indicating that a 
minority of these vessels originate in this area. Five jar 
fragments are made of a third fabric, which is typical of 
the pottery and the cuneiform tablets from Ugarit. It 
should be noted that these five vessels are in fact base 
fragments which were most likely used as lids to other 
jars.  

 
An anchor from the Uluburun ship as viewed in thin section under the 

polarizing microscope, revealing beachrock from the Carmel area 

The twenty four stone anchors found on board the ship 
were analyzed too. Their distribution according to the 
provenance of their rock indicates that the majority is 
made of beachrocks from the Carmel coast, few are made 
of Lebanese beachrocks, and one or possibly two are 
made of beachrock containing radiolarian chert and 
ophiolitic minerals from the Ugarit area.  

The combined evidence of the galley wares and the 
anchors therefore identifies the ship as Canaanite, and 
suggests its port of origin on this final trip as one of the 
few ports along the Carmel coast (such as Tell Abu 
Hawam, Tel Dor, or Tel Shikmona). In a forthcoming 
publication by Yuval Goren and Cemal Pulak, the 
implications of this study will be discussed and 
interpreted. The funding for this project was made by the 
Israel science Foundation (grant no. 253/07). 

 
Canaanite jar from the Uluburun ship 
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News in Brief 

New look to the LCM 

During the second half of February, the LCM was 
renovated and restored after years of neglect, with the 
kind support of the Institute of Archaeology. The 
laboratory was repainted, cracks on the walls were fixed 
and old furniture was removed. With a modest budget 
from our own finances, the archaeomaterials library was 
housed on new shelves and the LCM collection of the 
history of field microscopy was located in a new and very 
attractive display case, set along the corridor leading into 
the lab. 

 
The new exhibition of LCM collection of historical field microscopes 

After the end of the academic year (on June 2012) the 
student training microscopes will be removed, together 
with their classes, to a seminar room which the Faculty of 
Humanities will devote to this task. The main hall of the 
laboratory will be equipped with few more research 
microscopes, and new furniture will form “work stations” 
for our graduate students performing their researches in 
the lab. 

Microscope of the month 
In this column, we display each month another landmark 
instrument from our lab’s collection of historical field 
microscopes.  

Cary-Gould Pocket Microscope, ca. 1830. 

William Cary was a very popular London microscope 
maker in the late 18th century. By 1821, Cary was 
established at 181 Strand, London, and his two nephews 
now also working out of this shop ultimately taking 
control of the business after his death in 1825. One of his 
employees, Charles Gould, eventually designed the well 
known type of pocket microscope seen here. The 
microscopes are compact and fold into their small 
mahogany cases, which also serve as the base for the 
opened instrument. The one to the left is signed Cary 
London, the right one is unsigned. This form became very 

popular during the 1830s, and lasted till the middle of the 
19th century when it was replaced by other popular and by 
far more advanced models.  

This brass microscope has a rectangular sectioned pillar 
that screw into a socket on the wooden case. The body 
tube screws into an arm attached to the top of the pillar. 
The objective lenses, each having a different 
magnification, can be used with the main body as a 
compound microscope, or they can be screwed into the 
arm for use as a lower power single microscope. In either 
mode, they can be used separately, or screwed together 
for greater magnification. 

 
The instruction manual that was originally added to these 
microscopes states that “The extreme portability and 
great magnifying power of this microscope will 
recommend it strongly to the naturalist, mineralogist, and 
botanist, as it has sufficient powers to discover minute 
animalcules and seed-vessels. It combines the uses of the 
single, compound, opaque, and aquatic microscopes; and 
has been found, upon comparison, by several scientific 
gentlemen, superior in power to, and more distinct, than 
many of the larger and more expensive instruments of the 
kind. It shuts up in a case, three inches by three and a 
half, and may be carried in the pocket without the 
slightest inconvenience”. 

Apparently, not all “scientific gentlemen” were satisfied 
with the performance of these instruments. When Charles 
Darwin planned his studies in natural history before his 
renowned journey on board the HMS Beagle in 1831, he 
preferred a single lens “Ellis aquatic microscope” upon 
this rather inconvenient model. This was because these 
compound microscopes suffered from serious spherical 
and chromatic aberrations, a shortcoming that was fixed 
only two decades later with the introduction of the 
achromatic microscope by J.J. Lister. 

For more information or removal from the distribution list 
contact: microarchaeology@gmail.com. 


