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Preface

The present manuscript publishes 145 new cuneiform tablets from ancient Babylonia, from a time that scholars
call the Ur III period (ca. 2110-2003 BCE)—the heyday of Sumerian civilization. Based on month names and
other evidence, we know they are from a site near the ancient city of Nippur (modern Nuffar), the religious capital
of Babylonia and an important political center for the kings of the Ur III dynasty. With a few possible exceptions,
they appear to stem from the archive of a figure named Aradmu.

While tablets from the Aradmu archive have been published elsewhere, this volume more than doubles the
number of available records from that collection and offers the first systematic study of its contents. Aradmu may
be identified as a “head administrator” (Sumerian $abra), perhaps of the temple household of Ninurta, the city-
god of Nippur. Based in part on his activities, which deal principally with agricultural tools and personnel, he was
more likely a head agricultural administrator (Sumerian $abra gud). Aradmu, his father, and two of his brothers
administered land in several fields, two of which are attested for the first time. Given Aradmu’s further association
with the temple household of Ninurta, these texts offer the first detailed information on the landed holdings and
agricultural personnel of that institution in Ur III Nippur. Personnel and property of the temple of Inana also
appear, as do those of the household of a deified king, namely Su-Suen, penultimate ruler of the Ur III dynasty.

The find spot of the tablets is unknown. It is tempting to tie them to the site established by king Su-Suen after
his well-known campaign against the kingdom of Simanum, which took him to Nineveh and other sites in the
northern Tigris region. According to a later copy of his inscriptions, Su-Suen built a site near Nippur for Enlil (the
head of the Sumerian pantheon) and his wife, the goddess Ninlil, specifically to settle deportees from Simanum.

The story of the tablets since leaving the ground has received considerable attention. They were confiscated by
US Customs, in 2001; stored in the World Trade Center complex in Manhattan; damaged during the attacks of
9/11; repaired through funding from the US Department of State; and returned to Traq. The repair work was done
by the conservators Dennis and Jane Piechota, at their lab in Arlington, MA, and at the nearby Harvard Semitic
Museum, in Cambridge. A revised version of the Piechotas’ conservation report forms part of this volume.

The Aradmu records from the aforementioned lot of antiquities are published here in transliteration and trans-
lation. The difficulties of translating administrative records, owing to their highly abbreviated nature and other
factors, are well known. Still, I found it worthwhile as a matter of user-friendliness to include translations, inade-
quate as they may be in places. Far too many publications of Mesopotamian administrative texts are completely
useless to the larger academic community and the general public because they offer transliterations only. This is
much to the detriment of Mesopotamian studies, which is in bad enough shape already. In my translations, I have
tried to remain true to the Sumerian and to the genre, taking as few liberties as possible while making my sense of
the text clear. Given the limited time I had with the tablets, the assorted photos of tablets that appear in the accom-
panying conservation report, and the fact that detailed photographs are available online, hand-copies of the tablets
are not included, nor are drawings of the seals. Once fresh eyes look upon the photos of the tablets—even before
then, no doubt—emendations to this manuscript can begin, especially where difficult lines of text are concerned.

Also published here is a response to my Freedom of Information Act request concerning the circumstances that
led to the tablets’ confiscation. It is, I think, the responsibility of scholars of the ancient world not only to publish
the contents of the items that cross their desks but also to gather and make available as much information as pos-
sible about those items since they left the ground. If our responsibility is indeed to preserve historical information
and, by doing so, to honor the memory of the ancients, then surely such details are as important as the data in
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the texts. This is a truism based solely on comprehensiveness of research, for that information, too, is history; it
becomes all the more our task, it would seem, if those details have some impact on the destruction of the very
knowledge we are trying to save.

I warmly dedicate this volume to the people of Iraq. While the data presented here may “belong” to all of us
for our common stake in the ancient past, the objects from which those data stem are, at least in this case, Iraqi
property. The data themselves, not to mention who publishes them, are of importance for not only Irags cultu-
ral heritage, but also its status in the international academic community. There is no question that the Aradmu
records published here and known to exist elsewhere were looted in Iraq, exported illegally, and bound for a chain
of sales that brought them to the United States and other countries. Here is not the place for an excursus on the
legal and ethical issues involved with collecting and/or publishing unprovenanced antiquities, nor for a detailed
presentation of my stance on those issues. Suffice it to say that, were it not for the fact that the Iraqis had been noti-
fied of these tablets and given final say in their publication, I would not have undertaken this project. This volume
is, T hope, yet another testament to the extraordinary richness of Iraq’s ancient past and a small step toward the
responsible treatment of its unprovenanced material.

Benjamin Studevent-Hickman
Louisville, Kentucky
January 2018
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Obverse:

1. 1 "an$e'-nita mu-3

2. 'nig-$4m'-bi 2 1/2 'gin?
kug-babbar

3. ki é-a-ba-ni-ta

4. "arad'-mu in-fsa '

5. "4"-4nin-"$ubur’

6. gab-gi-im-Tbi-im’

7. DIS la-si, nu-banda

8. DIS pad-da

9. DIS puzur,-é-a

Reverse:

10. DIS ur-Ysuen dumu a-a-
uru-mu

space

11. lG-inim-ma-bi-me

12. iti gan-gan-¢é

13. mu si-mu-ru-um® ba-
hul

Seal:
1. Iu-nin-$ubur
2. dumu nimgir-sag-ge

CHAPTER SIX

Text 145 (1S3.ix.-): Sale of a Donkey

P499865

Obverse:

1. 1 male donkey, three years old
2. its price: 2 1/2 shekels of silver
3. from Ea-bani

4. Aradmu bought.

5. Lu-Ninsubur

6. is the guarantor.

7.* Lu-si, chief plot manager

8.* Pada

9. * Puzur-Ea

Reverse:

10. * Ur-Suena son of Aya-urumu
space

11. they are the witnesses.

12. Month of Clouds Emerge,

13. Year that Simurum was destroyed.

Seal:
1. Lu-Ningubur
2. son of Nimgir-sage.

APPENDIX A
The Conservation of the Tablets

Dennis and Jane Drake Piechota

In 2001, 2 smuggler attempted to bring into the United States a collection of illegally excavated artifacts from Iraq,
including 6 cuneiform clay balls, 37 low-fired ceramic plaques, 5 low-fired ceramic figurines, 5 stone cylinder
seals, 5 amulets, 1 ceramic press mold, 1 glass vial, and 302 catalogued cuneiform clay tablets. The objects were
seized by US Customs, in Newark, NJ, then inventoried, sealed with customs tape in bubble-wrapped bundles, and
placed in corrugated cartons for safekeeping. They were stored in Building Six of the World Trade Center, where
they experienced serious water damage during the September 11, 2001 terrorist attack.

After the flooding, the original cartons, with their water-damaged artifacts, were stored outside Manhattan for
approximately five years while the more pressing effects of the terrorist attack were dealt with. In 2006, the State
Department was notified and Dr. John Russell, Special Coordinator for Iraqi Cultural Heritage, assessed the col-
lection and saw that many of the unfired clay tablets were broken in place within their wrappings by rapid swelling
and subsequent drying of the clay. He began the search for conservators who could preserve the collection.

From his colleague at Harvard University, Dr. James Armstrong, the then Assistant Curator of the Semitic Mu-
seum, Dr. Russell learned that the archaeological conservators Dennis and Jane Drake Piechota had been conser-
ving the Semitic Museurn’s collection of over nine thousand cuneiform tablets since 1998. He contacted them,
and they arranged to survey the collection to estimate its conservation needs. On June 28, 2007, Dennis and Jane
Piechota joined Dr. Russell and James McAndrew, Senior Special Agent from Homeland Security, at the Fortress
Storage facility in Long Island City, NY. They assessed the extent of damage to the artifacts, estimated the time and
cost to conserve the collection, and, on August 3, Dennis and Jane Piechota presented their findings in a report to
Dr. Russell entitled “Special Tablet Project: June 28, 2007 Assessment.”

The assessment found that many of the cuneiform tablets showed fracturing from exposure to water and that all
held high levels of soluble salts that were actively obliterating the cuneiform characters (figures 1A and 1B). There
was also significant soiling both from the field and from the intentional application of obscuring mud by those
working with the smuggler.

All conservation treatments first develop from a careful consideration of the condition of the artifacts in ques-
tion. Second, the purpose for which the collection is maintained and the conditions of its future care are evalua-
ted. The traditional practice of baking cuneiform tablets makes the clay more robust to environmental instability
and facilitates the removal of soluble salts as well as extraneous surface accretions. It does so at the expense of its
materiality, that is, the original character of the tablet as an unbaked clay object. A preferred approach is to begin
a program of close monitoring of the salt-laden tablets while maintaining the collection under strictly controlled
environmental conditions. Such a demanding program could not be assured in this case. Indeed, it is beyond
the authority of a contract conservator to require continuously monitored environmental storage protocols. The
unknown future conditions of curation coupled with the demonstrated presence of damaging soluble salts man-
dated aqueous desalination, a process that is not practical without baking. Baking followed by desalination has the
benefit of preserving a collection as readable cuneiform documents regardless of future environmental conditions.

Given the above concerns the conservators recommended that the cuneiform tablets in this collection be baked,
cleaned of extraneous accretions and soil, desalinated, and mended. The majority of the work would be perfor-
med at the Semitic Museum of Harvard University following the protocol established for the treatment of that
museumn’s tablet collection. The other items in the lot were to be examined and treated separately from the tablets.
Complete treatment documentation would be maintained for all objects, including before and after photography.
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CONSERVATION OF THE TABLETS

Figure 2: Example of a cuneiform tablet as initially unwrapped from its original packing, immediately photographed and as-

signed a tracking number.

physical attributes, provenience, photographic history, condition, chemistry, and treatment. An artifact’s work
sheet and tracking photo remained with the artifact throughout the course of treatment. Measured characteristics
of the tablets included dimensions, prebaking and postbaking weights, and prebaking and postbaking Munsell co-
lors. Other data included the “before” and “after” photographic records with file names for each image; the overall
state of the artifact as incomplete or complete, broken or not; and check boxes covering various common condition
traits such as surface accretions, erosion, discoloration, the presence of trowel marks, and restoration fill. Treat-
ment decisions and treatment progress were recorded with details of the baking process used, the desalination
bath dates, whether surface consolidation was needed, and what resins were used for mending and consolidation.
Using a Niton XL3t x-ray fluorescence analyzer, selected tablets were tested for the elemental chlorine to confirm
the suspected presence of high amounts of soluble chloride salts in the tablet collection. The results were recorded
on the treatment form under the analysis section.
Before the tablets were treated, two Harvard University Assyriologists, Dr. Benjamin Studevent-Hickman and
Dr. Piotr Steinkeller, Curator of the Semitic Museum, were asked to study them and record their data. They exami-
ned all the tablets in the collection and determined that many of them came from a single archive from somewhere
near the city of Nippur (modern Nuffar) and dated to the Ur I1I period. Other tablets were found to date to the Old
Babylonian period. Dr. James Armstrong examined the nontablet artifacts. They were found to date to the Uruk,
Old Akkadian, Ur III, Old Babylonian, and Parthian periods. These scholars’ observations were added to the pro-

venience, period, and text fields of the treatment database.
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IRAQ/USDS CUNEIFORM TABLET CONSERVATION PROJECT After this initial processing and study the arti-

________ HSM Recelpt Dates__ 1/13/2009 BEFORE Treatment facts were moved from the project conservators’
Tracking Number:  .017 £)C.017.0b.pre.jpg 1 b 3 3 e
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o sy | 01 s seum of Harvard University where a multiyear
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e o oredes — cuneiform tablet stabilization program was
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_Cgm}pggmg undergraduate students at Harvard University
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{linsoluble salt [7) excess adhesive []eroded surface {7 stalned .
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ANALYSES i
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TREATMENT
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TREATMENT NOTES - SPECIAL NEEDS i >
: son, Christopher Gilbert, and Jess Museck. Many
of these students were studying Assyriology and
HSM lon Assi i
Conservation c could read cuneiform texts. Other personnel
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included the assistant curators of the museum

Figure 3: Sample of the Filemaker database conservation treatment who oversaw the day-to-day needs of the student

form used for this project. workers, Dr. James Armstrong and Dr. Adam

: Aja. The assistant director of the Semitic Mu-

seum, Dr. Joseph Greene, was essential in developing the grant proposal and contracting with the conservators as
well as filling in for the assistant curators.

Pretreatment photography was begun in January 2009. All conservation treatment photography was carried
out using a Nikon D80 digital camera with a Nikon AF Micro-Nikkor 105mm VR macro lens mounted on a copy
stand (figure 4).

Six views were taken of each tablet to record the condition of all surfaces and to make sure all signs were visible.
The images were saved to disk as jpegs and labeled descriptively. For instance, the pretreatment image of the
obverse of tablet Text 105 was labeled Text 105.0b.pre.jpg., while a posttreatment image of the reverse of that tablet
was labeled Text 105.Rv.post.jpg. Besides the obverse and reverse, images were taken of the left, right, top, and bot-
tom edges of all tablets. Thin artifacts such as plaques had only two views recorded, obverse and reverse (figure 4).

The tablets in the collection were baked following a custom protocol developed for those tablets from lowland
sites like that of Nippur of the Semitic Museum of Harvard University. The critical equipment for this project was a
computer-controlled Thermo-Fisher Iso-Temp Model 750 Programmable Oven with Forced Draft. The purpose of
the baking was to dehydroxylate the clays in the tablets to allow them to withstand immersion in water during the
desalination phase and to give them long-term storage stability. Dehydroxylation is the application of heat to force
the removal of bound water from within clay particles. It must be stressed that baking has significant liabilities: it is
a nonreversible treatment that alters the appearance of the artifact. However, it is still the only practical method for
stabilizing large collections of tablets whose cuneiform characters would be otherwise lost through salt damage.

As noted, this project was modeled after the successful cuneiform tablet treatment program ongoing at the
Semitic Museum. In that work, the project conservators performed basic research starting in 1999 to determine

CONSERVATION OF THE TABLETS 189

o 1 2

C.190 OBV

Figure 4: Two treatment images of the obverse of tablet C. 190. The left was taken before treatment and the right was taken after
baking, desalination, and cleaning.

whether a baking program was an acceptable conservation procedure and, if so, to establish a new baking and
desalination procedure that could be applied to the museums tablet collection. This research included a review
of past tablet conservation practices, the ethics of baking, high-temperature clay chemistry, the original scribal
methods of clay-tablet formation, and the chemistry of the likely source clays and soil conditions during burial.
This was followed by baking tests using unsigned tablet fragments from the museums collections. While the re-
search was not part of this project, it formed the basis for the methods used.

Baking has several other important though secondary benefits. It allows the easy removal of disfiguring and
unethical restorations without causing damage to the underlying tablet surface. Firing to an appropriate tempera-
ture hardens the clay while leaving the surface soils soft and poorly adherent. Tests showed that most if not all clays
baked to 500°C were dehydroxylated enough to withstand immersion in water without damage. But clay tablets
baked a further 100°C to 600°C were also significantly hardened. In most cases they were hardened enough to
allow mechanical cleaning with brushes of variable stiffness that could quickly and safely remove obscuring soils
and accretions.

But baking can cause damage if done improperly. The rate of rise (the rate at which the oven temperature is
increased during baking) must be reduced to the lowest possible rate to avoid stresses on the clay-tablet surfaces.
Dehydroxylation causes clays to shrink. During baking, the surface clays are the first to dehydroxylate as the tem-
perature is increased. The interior clays, which thus contain more water content, remain slightly swollen since they
are dehydroxylated less completely. This difference causes stresses to develop between the wrapper clay, the thin
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Figure 5: Cuneiform tablets wrapped in their
stainless steel wire cloth bags associated with
their treatment data records. Each bag sits on
a short platform made of rigid stainless steel
wire cloth ready to be baked in the oven.

clay layer that holds all of the information of the tablet, and the core clay, the flattened ball of clay that forms the

bulk of the tablet. By slowing the rate of rise, one diminishes this dehydroxylation differential and relieves some of

the stress on the wrapper clay.

Even with a slow rate of rise in oven temperature, dehydroxylation, which increases rapidly with rising tempe-
rature, will at higher temperatures take place too rapidly to be controlled. Long soaks, periods measured in hours
where the oven temperature is held constant, are needed to allow the interior clays to “catch up” to the surface
clays. During these holds, high temperature dehydroxylation will take place at a dramatically slower rate. For
instance, during a 375°C soak, bound water, that would be rapidly lost at 425°C, is slowly released. So long soaks,
especially at higher temperatures, are critical to leveling out the rate of dehydroxylation by bleeding off high tem-
perature water loss and assuring that interior and exterior clays are equally dehydroxylated.

Typically clay tablets contain a wide variety of nonclay minerals. In fact, it is not uncommon for the clay to
comprise only 30 percent of the tablet. The high-temperature chemistry of the nonclays is important to the baking
protocol. Calcium carbonate, a common mineral introduced into tablets either from the clay source or the tablet
burial environment, is perhaps the most important nonclay constituent. At temperatures above 600°C, calcium
carbonate begins to decompose, a process called calcination. The mineral releases gaseous carbon dioxide and
alters to calcium hydroxide, an unstable compound that is much more soluble in the high temperature water vapor
being released during dehydroxylation. The calcium hydroxide migrates readily with these vapors to be deposited
at the tablet surfaces and within any interior voids or laminations. Most important for long-term stability is that it
can accumulate just below the tablet surface, along the interface of the wrapper and core. Over time, the unstable
calcium hydroxide reabsorbs carbon dioxide from the air to reform the stable calcium carbonate. In the process,
it swells and pushes outwardly on the surrounding clays, which can cause the slow loss of cuneiform characters.

While carefully monitored desalination will reduce the presence of calcium hydroxide on the tablet surface
a baking protocol that avoids the temperature range of calcination altogether is preferred. Recarbonation of the,
calcium hydroxide can occur in the desalination bath water, leading to the disfiguring precipitation of a hard-to-
remove layer of calcium carbonate on the tablet surfaces. To avoid calcination, the peak oven temperature should
be at or below 600°C since tests have shown that significant calcination can occur at 625°C. If tablets contain large
amounts of carbonate surface accretions or internal nodules, soaking times at peak temperature should be limited
to six hours. Tablets showing limited carbonates may be soaked for up to twenty-four hours at peak temperature
to achieve maximum clay hardening.

' Besides calcium carbonate, other minerals are present in clay tablets and can create a complex and highly reac-
tive chemistry. Iron oxides, iron sulphides, and organic carbon are important in that they will often incompletely
oxidize during baking at 600°C, giving an irregular surface coloration that reduces the legibility of the cuneiform
characters. To avoid this, an oxidizing atmosphere must be maintained by using an oven that can maintain fresh,
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fan-driven airflow throughout the protocol. To oxidize their undersides, the tablets must be lifted off the oven
shelves using small, stainless steel wire cloth platforms to allow fresh airflow on all sides of the tablets. A selected
bibliography representing the above areas of research is appended to this report.

To summarize, the hallmarks of the baking procedure are as follows:

1. ‘The lowest peak temperature possible is used during the bake to avoid collateral physico-chemical da-
mage (e.g., the calcination of carbonates). In practice, this means a peak temperature of 595° to 600°C.
After baking at this temperature all tablets can withstand immersion in water baths used for desalination.

2. 'Therate of tablet water loss due to dehydroxylation is kept as low and as constant as possible over the com-
plete temperature range of the bake. This reduces the likelihood that soluble substances will be brought
near the tablet surface during the bake. For this collection, the standard “ramp” rate (the rate at which the
oven temperature is increased) was from +0.1°C/minute to +0.2°C/minute. Five holds or “soaks” at selec-
ted temperature levels were used to control the rate of dehydroxylation and to allow the reactive gasses
generated by the baking process to dissipate before becoming concentrated within the tablet. By holding
the temperature at 375°C for seven hours, for instance, reactions including dehydroxylation that occur
rapidly at 400-500°C occur much more slowly and can be controlled.

3. A ventilated, oxidizing atmosphere is maintained at all times within the oven. This allows a consistently
oxidized clay color to develop for improved legibility and permits reactive gasses to leave the oven space.

4. A completed baking cycle, including cooldown, takes no more than 168 hours or seven days. This allows
the oven to be filled on the same day of every week, an important scheduling requirement for long-term
projects.

5. Each tablet is placed in a bag made of 150 x 150 mesh stainless steel woven cloth labeled with a stainless
steel disk embossed with an ID number. This assures that all fragments are kept within the stainless steel
envelope and that the tracking information is maintained through the baking process (figure 5).

The twelve-step baking protocol as entered into the programmable oven computer:

1. Ramp Ratel: +0.1°C/min. to 60°C
2. Soakl: six hours at 60°C

3. Ramp RateIl:  +0.1°C/min. to 140°C
4. SoaklIl: six hours at 140°C

5. Ramp RateIII: ~ +0.2°C/min. to 375°C
6. SoakIII: seven hours at 375°C
7. Ramp RateIV:  +0.1°C/min. to 525°C
8. SoakIV: twelve hours at 525°C
9. Ramp RateV:  +0.1°C/min. to 595°C
10. Soak V: six to twenty-four hours at 595°C
11. Ramp Rate VI:  -0.3°C/min.

12. End: at room temperature

On February 12, 2009, an initial group of eight tablets was baked using the above protocol. This first group was
inspected particularly closely for any damage that could have been caused by the baking process. For instance,
the lengths of preexisting minute crack lines were compared before and after baking. Any tendencies for the outer
wrapper clay of the tablet to separate from the tablet’s core clay were noted and reexamined after baking. The sur-
faces were also closely examined for any “scumming” or build-up of surface salts due to the movement of moisture
from the interior to the surface of the tablets. As with the Semitic Museum’s Core Collection, it was found that no
further physical damage was caused by the baking protocol, that the cuneiform characters were more legible, and
that the formerly tenacious soil matrix could be more easily removed from the baked tablet surfaces.

One change was made after examining this first group of baked tablets. It was noted that the underside of some
of the tablets (the side in contact with the oven shelf) was not oxidized as evenly or as completely as the exposed




192 APPENDICES

Figures 6A and 6B: (A) Computer-controlled oven used for tablet baking. (B) With the door open on the right to show two
shelves holding the tablets in their stainless steel wire cloth bags on the rigid stainless steel wire cloth platforms.

side. To prevent this, platforms composed of rigid stainless steel wire cloth were made to lift all subsequent tablets
off the shelf surface about three-sixteenths of an inch to allow airflow underneath and more thorough oxidation
(figures 6A and 6B).

In addition to the modern damage caused by the 9/11 terrorist attack, there was a great deal of previous hapha-
zard repair work uncovered by the baking. All adhesives are burned off so that, when the tablets were removed
from the oven, any mended tablets separated in place as loose fragments within their stainless steel bake-bags
{figure 7).

This collection had many hidden mends intentionally obscured with mud, soil, or a mixture of resin with soil,
to make them appear whole but dirty. Often unrelated ancient tablet fragments had been carved to fill the losses
in tablets creating pastiches. On some tablets modern clay had been molded, pressed into the voids of ancient ta-
blets, impressed with rude cuneiform-like markings and then partially obscured with soil. The full extent of these
unethical practices only became apparent when the tablets were removed from the baking oven and cleaned. All
fragments were saved but as they separated in the oven the smallest fragments of original tablets became difficult
to distinguish from the pastiche fragments and from the obscuring soil. The sorting of the many tiny fragments
lengthened the mending process considerably requiring a contract extension and a greater involvement by the
consulting conservators.

The baked tablets were removed from the oven and immediately weighed to document their maximum weight-
loss during baking. Because baked clay will regain some moisture in ambient conditions, they were weighed a third
time months later to record their average moisture content. The prebake weight, immediate postbake weight, and
posttreatment bake weight were recorded in the treatment database. The baked and weighed tablets were given
a preliminary mechanical cleaning by dry brushing with varying sizes of hog bristle brushes. When necessary,
sharpened bamboo skewers were also used to excavate the recesses of the cuneiform characters. The tablets were
then placed in custom-made, open-weave panels for desalination. Each panel was designed to hold two tablets,
one on each side. The panel and tablet pouches were made of polyester window screening through which the desa-
lination water flows freely. The panels were fitted with a hanging rod so that the tablets in their pouches could be
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Figure 7: Cuneiform
Tablet C.124 as it ap-
peared immediately
after baking. While
no new damage is
caused by baking, all
previously mended
fragments fall apart
within the stainless
steel wire cloth bag.

r.at 140°C
0.2°C/min.
7 hr. at 37? ¢

6h

suspended above the bottom surface of the desalination tank. Each pouch was labeled with that tablet’s tracking
nur]l*ll:ce}i E)fﬁjz i))olyethylene tanks, measuring twelve inches wide by fifteen inches high by twenty 1ncthets lolng
were filled with approximately twelve gallons of demineralized water. When full?f lo:.lded there were ten g)l w;ie
tablets in each tank so this provided a ratio of approximately one gallon of desahng’ﬂon water for each tablet. N e
tanks were connected to allow the desalination water to flow from one tank to theé next and tht?n.back through a
demineralizer. This closed loop of constantly demineralized water was monitored for condu.ctwlty to make fierc-1
tain that the water was always extremely low in soluble salts. The filtration pump speed was increased as ne; el

to maintain near distilled quality water (i.e., twenty microsiemens) at all times regard.less of.the amognt (1) :a t
migrating out of the tablets. In addition to the filtration pump, ea.ch. tank was fitted with an;ntex;nalbcucu ;1 d;zn
pump that kept the water within each tank constantly churning. This mcr.e?ses the rate of desa 1nat1:)1n v ivo thgeg
pockets of locally high salinity; it also reduces the likelihood that solubilized carbonates could redeposit on
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Figure 8: Two desalination tanks with internal circulation pumps,
demineralizer, peristaltic filtration pump and screened-pouch pan-
els with tablets.

tablet surfaces. Insoluble carbonate crusts have
been known to deposit on the surfaces of freshly
baked tablets when soaked in still water. As each
weekly batch of baked tablets was removed from
the oven, it would spend one week soaking in the
first tank, followed by another week soaking in the
second tank, for a total of two weeks of desalina-
tion. The steady one-week rotations through the
oven and the two soaking tanks helped to main-
tain orderly and consistent processing during the
critical phases of baking and desalination.

After two weeks of drying in their desalina-
tion panels the tablets were removed and all sur-
faces were recleaned in preparation for mending
(figure 9).

They were mended using commercial Acryloid
B-72 adhesive dissolved in acetone for large frag-
ments and 20 percent Mowital polyvinyl butyral
dissolved in ethyl alcohol for small fragments. The
low viscosity of the latter adhesive allowed easier
handling and tighter mends on the smallest frag-
ments. Because of the large number of actual and
false fragments the mending of the tablets was
more difficult than expected. Students did all the
basic mending and cleaning but for most of the
project the conservators joined them weekly and
took over the conservation work for all tablets
with advanced or difficult
needs (figure 10).

Because “fresh eyes” are
needed to locate very small
fragments, the mending was
conducted by several workers
each of whom may have spent
several sessions with the ta-
blet. Many tablets had spalled
and eroded edges meaning
that they had lost surface

Figure 9: The desalinization
pouches are removed from the
water tanks with their tablets and
allowed to dry for two weeks.
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Figure 10: Conservator does final fine mending on a tablet. Figure 11: Conservator photographs tablet after treatment.

along their mating edges due to salt damage. These fragments did not conform to one another accurately and could
not be positively seated in their correct positions. They were saved separately in bags labeled with the appropriate
tracking number and stored along with the tablet in its box. Indeed, all unmended fragments were saved whether
they had actually come from that tablet or had been improperly affixed to it as a pastiche.

Once student mending was complete the tablets were given a final inspection by the project conservators, who
often performed additional fine cleaning and final small fragment mending. About 15 percent of the tablets were
thought by the conservators to have surfaces that were soft enough to be easily abraded. They were consolidated
by brush coating with Acrysol WS24 acrylic dispersion diluted in deionized water to 10 percent concentration and
allowed to dry. After all mending and consolidation was complete, Dr. Studevent-Hickman returned to the collection
to read the conserved tablets thoroughly and remarked that the treatment had greatly improved their legibility.

Besides the 302 catalogued cuneiform tablets and 6 cuneiform balls, the collection contained the other objects
noted above. The ceramics were desalinated and cleaned in the same manner as the tablets. No treatment was
required for the seals or the amulets. The glass vial was mended with Mowital polyvinyl butyral in ethyl alcohol.
The post-treatment photography was completed for all artifacts (figure 11).

All data from each artifact worksheet were entered into the digital Filemaker database and saved in the sear-
chable Filemaker format and as Adobe Acrobat files that could be opened by anyone without the Filemaker
software. The 3900 “before” and “after” treatment images were burned onto three DVDs that also held the Filema-
ker treatment database and inventories. One set was sent to the Embassy of Iraq in Washington, DC and another
set was sent to the Cultural Heritage Center of the US State Department.

The artifacts were custom-cavity packed for study, storage, and transport in fifteen Ethafoam 220 foam-filled,
archival, metal-edge boxes measuring twenty inches long by twenty inches wide by three and one-half inches high.
The foam cavities were lined with high-density polyethylene film to provide a nonabrasive surface (figure 12).
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Figure 12: Cuneiforn} tablets encapsulated in Ethafoam for Figure 13: The conserved collection is returned to the Iragi
study, storage, and shipment. Embassy. (Photo courtesy of Joseph Greene)

Three corrugated plastic boxes were custom built for hand-carry shipping with five metal-edge boxes loaded
in each. On July 13, 2010 the conserved collection was hand-carried by the conservators to the Embassy of the
Republic of Iraq in Washington, DC. Staff of the contracting parties were present for the return of the collection
including Mr. Wael Al-Robaaie, Mr. Mohammed Al-Fityan and Ms. Baidaa Abdulkareem from the embassy, Dr
Joseph Greene and Dr. James Armstrong from the Semitic Museum and Ms. Vivianna Cowl and Dr. Amy Gal’“lseli
from the State Department, Cultural Heritage Center (figure 13).
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