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Clean Sweep Spring Sale at NYMS in Clifton
Sunday May 31, 2015, Noon to 5 pm

Here is your opportunity to find something you need, or would
just like to acquire: Some microscopy/photography-related
item(s) that have accumulated over many decades.

Many of the various items from our basement work/storage areas may not
be easily attainable through other sources. The tables will be loaded. Feel

free to make offers if you find something you like.
Come in and “shmooze:” You may actually find something useful to you.

All NYMS events provide opportunities for information interchange
between members and also their guests.

Guests are encouraged to join the New York Microscopical Society and
enjoy our events, use our library and equipment and meet other members.

Doors open at Noon Refreshments will be available. For additional information, please contact Mel Pollinger
(pollingmel@optonline.net) or call (201)791-9826, between 9am & 9pm before the day of the sale, or by cell:
(201) 314-1354, (meeting day only).

Microscope Day at John Jay College — April 122, 2015 (see email suppliment for more photos)
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Awards Given by the

Dues and Addresses New York y ALI’(]_S

Please remember to mail in your . . . Committee
Microscopical Society Chair- John A

Dues to:
Mel Pollinger The New,Y?gk ot Reffner
Treasurer, NYMS microscopical Society
18-04 Hillery St. takes great pleasure in M
Fair Lawn. NJ 07410-5207 recognizing and rewarding | Jan Hinsch

’ individuals who have Peter Diaczuk
Junior (under age 18) $10 contributed to either the Angela Klaus

activities of the society or John R. Reffner

Annually o furthori 4

Regular $30 o furthering microscopy. . :

Student (age 18 or above) $20 These awardsare Mel Pollinger, Editor
Annually described in our website | To Order Your 18-04 Hillery St.
Supporting $60 Annually and ?n a pdf file for our NYMS Lapel Pins Fair Lawn, NJ 07410-5207
Corporate (includes one email newsletter "

advertisem(ent in NYMS News) recipients. All members :ﬁgﬂﬁt%ﬁikz'géh:er

$175 Annually are eligible to nominate oin 1o: .

Life $300 (payable within the year) individuals for these New York Microscopical

To avoid missing notices: various awards, and are Society

encouraged to do so.
John A. Reffner, Awards
Committee Chairperson

Notify Mel Pollinger if you have
changed your address, phone or

c/o Mel Pollinger, 18-04
Hillery Street, Fair Lawn,

email. NJ 07410. To avoid
shipping & handling
The Mission of the New York charges, pins may be
. . . ) ) purchased directly at
Microscopical Society is the promotion of any NYMS meeting for
theoretical and applied microscopy and the promotion $10.00.

of education and interest in all phases of microscopy.
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Alternate Meeting Notifications
Please note that due to time constraints in publishing, Please remember to pay your dues
some meeting notices may be available by calling

Mel Pollinger at 201-791-9826, or by visiting the

NYMS website, or emailing:
pollingmel@optonline.net

Buy and Read a Good Book on Microscopy.
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From the Library:

The NYMS Library contains w5
over 3,700 cataloged
volumes, among these is a
full set of McCrone’s Particle
Atlas and copies of Microbe
Hunter Magazine.

Come on down and read!

New York Microscopical Socicty

Contact: Mel Pollinger (201) 1677 1956
791-9826, or email Mel at
pollingmel@optonline.net

NYMS Yearbook 1877-1956

Marine Biology Link to check out.
http://research.mblwhoilibrary.org/works

Be A Volunteer — There’s Always
Something to do and see at NYMS.
If you wish to contribute some of your time
to NYMS, please contact me at (201) 791-
9826 or by email at
pollingmel@optonline.net

Coming Up in 2015

Estuary Day at Coney Island Creek
NYMS Outreach participation
on Saturday, May 30" 2015.
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EAS Live Webinars for 2015:
Please search on the below indicated web
address and review the EAS Website
below for information regarding the upcoming
Live Webinars in
2015.
http://easinc.org/wordpress/?page id=2974

*kkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

NYMS Forensic Course a Success

NYMS Forensic Course
at Clifton on April 15m
2015 a success.
Andrew Winter will be
arranging for the next
course in 2016. (more
photos by Andrew Winter
in email suppliment)

The following abstract is of a talk given
before the New York Microscopical
Society in October, 1955. More detailed
information may be found in the Minutes
of the Society.

PURE CULTURE ALGAE AND PROTOZOA AS
BIOLOGICAL TOOLS Dr. S. H.
Hunter October 7, 1955

The metabolism of small molecules has been found
much the same in man and microbes. The nutritional
requirements of fresh water

Ochromonas malhamensis reveal that it probably
interconverts food-stuffs much as do higher animals,
especially as to vitamin b12 requirements. This gives
reason for the optimistic belief that we have a
"humanoid" protoist—one that will serve as a
dependable guide to the cell metabolism of higher
animals.

(Excerpted from the New York Microscopical Society
Year Book of 1956)
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Dr. John A. Reffner celebrates his 80th birthday

EAS
CALL FOR PAPERS

On-line submission is now open!
Join us November 16-18, 2015

in Somerset, NJ
We invite you to be part of EAS by contributing a
paper for oral or poster consideration. EAS seeks
contributions from scientists in ALL areas of analysis,
which make its program uniquely strong. Submit at:
www.eas.org/asubmit
Introducing new submission deadlines for 2015!

P -
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Visitors Always Welcome to NYMS

Although most of our lecture meetings, workshops and
classes are held in the NYMS Clifton facility on the last
Sunday of the month, the building may be opened for
special purposes at other times, by appointment only. For
such an appointment, please contact Mel Pollinger by
phone at (201) 791-9826, M-F noon to 9:30pm, or by email
at pollingmel@optonline.net.

From The Editor...

if you have an email address: Getting the
newsletter by email means you can receive an
extended pdf version that cannot be sent by
“snail mail.” Even if you only continue your USPS
delivery of the newsletter, NYMS needs your email
address for reporting priority events and special
news. Being able to contact you quickly by email
means better communication between you &
NYMSum Mel

Answer to Mystery Photo for April 2015

Vanadlnlte & Barlte Correctly guessed by Tony
Nikischer. The barite (white) crystal is 1.5mm across.
Did you guess correctly? The specimen was imaged on
a flatbed scanner by Mel Pollinger

Need to use a Microscope?

The various microscopes that are presently set
up on the main floor of the New York
Microscopical Society building in Clifton, N.J.
are there for the use of its members.

From Gary Mayer: In need of parts for older
Olympus Microscopes? Contact J.C. Ricky in
Ohio at (740) 862-9252

Microscope Cleaning Kit
A complete set of tools and accessories to keep your
microscope in optimum operating condition. The kit is
put together by our previous Curator/Educational
Chairman, Don O’Leary, and available directly from
NYMS, while they last, for only $35.00 plus shipping &
handling, or may be purchased at a meeting. Call or
email Mel Pollinger for details (see page two for contact
numbers).

Mystery Photo for Mav 2015

Want to take a guess? Send it to me by email or call
me: pollingmel@optonline.net, (201) 791-9826

Additional Historical NYMS Supplements
Email Newsletter recipients will also be getting copies
of NYMS Newsletter pdf back-lIssues from 2007.
Copies of older newsletters will be sent as | convert
them.

NYMS Meetinqg Dates

Most meetings of NYMS are usually held in
Clifton on the last Sunday of the months of
Jan., Feb., Mar., Apr., May, Sep., Oct.
Exceptions will be noted in the Newsletter.

NYMS microscope slide collections are available
for study at meetings and by appointment.

Attention NYMS Members

Got something to sell? Article to publish?
Pictures for the newsletter? Looking to
buy something? Want to use the library?
Want to use a NYMS microscope?

For any of the above, contact the Editor,
Mel Pollinger.

Please note that our website is
presently under repair.

Supporting Member
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Cholesterol crystal in polarized light from
melt. The single crystal is approximately
1mm in length.

Preparation and imaging by Mel Pollinger.
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Messages impressed in clay: Scientific study of Iron
Age Judahite bullae from Jerusalem

Yuval Goren?, Shira Gurwin® and Eran Arie®
“Laboratory for Comparative Microarchaeology, Department of Archaeology and Ancient Near Eastern Cultures,

Tel Aviv University, ygoren@post.tau.ac.il

"The Eretz-Israel Museum, Tel Aviv, and Department of Archaeology and Ancient Near Eastern Cultures,

Tel Aviv University

“The Israel Museum, Jerusalem, and Department of Archaeology and Ancient Near Eastern Cultures, Tel Aviv University

1. Introduction

The application of ceramic petrography in archaeology is
celebrating now about seven decades since its introduction.
Over the years, it has become one of the most common
scientific methods in archaeology, due to its availability,
low cost and impressive track record. Even the introduction
of other, often more sophisticated methods for provenan-
cing ceramics, first and foremost Neutron Activation
Analysis (NAA), has not effected the use of petrography
due to its ability to supply a wide range of technological as
well as provenance data. However, the method has always
been limited by its destructive nature, making the analyses
of delicate artifacts practically impossible.

During the last decade, one of us (YG) developed a
methodology for petrographic examination of delicate clay
objects, such as cuneiform tablets and clay seal impressions
(bullae). Amongst other things, it has been used for
provenance studies of cuneiform tablets from Amarna
(Goren et al. 2004), Ugarit (as yet unpublished), Hatti
(Goren et al. 2011) and Israel (Goren et al. 2004; 2007;
2009), and the so-called Knossian Replica-Rings from Crete
and Thera (Goren and Panagiotopoulos, as yet unpub-
lished). The present paper presents the methodology,
results, and implications of the examination of Iron Age
bullae from the City of David, namely Iron Age Jerusalem.

Little has been preserved in the archaeological record from
the rich literary material of the Kingdom of Judah (Fig. 1).
Despite the discovery of some contemporary written
sources, such as ostraca and seals, it may be assumed that
many of the documents were apparently written on scrolls
or papyri that have not survived. Consequently, most of the
scholarly records from this period often referred to in the
biblical sources, have been lost forever. Only some meager
remains of these texts have been preserved in the form of
bullae, namely, the clay sealings that were once attached to
them. Bullae are small lumps of clay, often fingernail-sized
and shaped as flat disks. They were usually affixed to a cord
binding a papyrus-document and then stamped with a seal
(Fig. 2). Other bullae were apparently sealing basketry or
fabrics, most likely small bags containing some commod-
ities, as evident by the impressions on their reverse sides.

Only a relatively small amount of bullae have been found in
the course of over a century of archaeological exploration of
the major Iron Age sites of Judah (Avigad 1997, 167-241).
The reasons for this situation are as follows: First, due to
their small size, such tiny clay objects can easily escape the
attention of inexperienced workers who do not search
specifically for them. Moreover, careful sifting was not
always the common practice in many of the large-scale
excavations of the major Judahite tells in the past. Last but
not least, the preservation of unfired bullae is often
impossible in the sub-humid conditions of the southern
Levant, hence most of the bullae found in recorded
excavations were discovered as part of very few caches,
which survived due to specific depositional conditions.

The bullae sampled in our research include two major
groups, dating to two different phases of the Iron Age. The
first group, comprising 51 items, was uncovered during the
1982 season of excavations in Area G at The City of David
by Shiloh (1984, 19-20; 1986; Shiloh and Tarler 1986) and
was published by Shoham (2000) and Brandl (2000). At
the base of the famous stepped stone structure, a series of
buildings was erected during the seventh century BCE.
They spread over two terraces: the ‘House of Ahiel’ and the
‘Burnt Room’ were found on the upper terrace while on the
lower one stood the ‘Bullae House’. The floor of the latter,
only partly excavated, was covered by a thick charred
destruction layer containing the bullae together with
pottery vessels, arrowheads, a scale weight and four
limestone altars. The finds are typical of the final stage of
the Iron Age and the bullae found in this context clearly
date to the last phase before the Babylonian destruction of
Jerusalem in 586 BCE. Most of the bullae are in very good
state of preservation, hence fully legible (Fig. 2); four of
which are unepigraphic. They bear dozens of Hebrew
personal names, two of which belong to figures known
from the Bible. The first is Gemaryahu son of Shaphan
(Shoham 2000, 33), a high official at the court of King
Jehoiakim, and the second is ‘Azaryahu son of Hilkiyahu
(ibid, 43), a member of a priestly family appearing in the
book of Chronicles (Schneider 1988).

Cite this article as: Goren Y, Gurwin S, Arie E (2014). Messages impressed in clay: Scientific study of Iron Age Judahite

bullae from Jerusalem. In M Martinén-Torres (Ed.), Craft and science: International perspectives on archaeological
ceramics. Doha, Qatar: Bloomsbury Qatar Foundation http://dx.doi.org/10.5339/uclq.2014.cas.ch16

UCL Qatar Series in Archaeology and Cultural Heritage
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Figure 1. Jerusalem and the boundaries of the Kingdom of Judah between the 8™ and the 6™ century BCE.

The second group of bullae includes over 120 items, dating
to the 9™ - late 8™ Genturies B.C., discovered only recently
in the water system of City of David near the Gihon spring
(Reich et al. 2007, 156-157). Being earlier to the second
group, these bullae are not epigraphic and their seal
impressions contain only decorative patterns. These bullae
will be discussed in here only with regard to the
methodology of their examination.

2. Method

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. Therefore,
our first question was whether the material composition of
a given assemblage of bullae would reflect sufficient
similarity to justify their assignment to a single site, or
whether the analysis would show that they were made of
clay from different locations. The answer to this question
was the key to the research questions that followed, since if
the first option were true, then the following question had
to be related with the issue of provenance of the entire lot.
However, if greater diversity of raw materials were
recognized, then the study would need to focus on the

correlation of the clay types with the textual and stylistic
characteristics of the bullae and the location of their
discovery. As in standard provenance studies of ceramics
in archaeology, it would be naive to expect that the
mineralogical or chemical analyses of small samples of clay
would enable provenance determinations to the single site
level. Moreover, there are obviously some fundamental
differences between bullae and pottery, and consequently,
between the preferences of potters and scribes or other
officials. However, as is the case of pottery, the background
of the study of bullae is such that the interpretation of the
results can be considerably narrowed by many archae-
ological and historical considerations. In fact, the distri-
bution of the Judahite Late Iron Age sites where bullae
could have been issued and used is such that it leaves only
very few possibilities open, if the analysis were to suggest
even a general area within the confines of Judah.

As a result, our research project was planned to be made in
three stages. In the first stage we examined the structural
and technical aspects of the bullae based on surface
microscopic observations under a stereomicroscope, with
magnifications ranging between 10 to 100 times. This was
made in order to record minute details of the papyrus,
fabric, or leather, and the cord impressions, the fingerprints
and other imprints, and of course the seal impression
themselves. These examinations attempted to address
some technical questions, such as the general composition
of the fabric and the formation process.

In the second stage, minute samples were extracted from
the bullae by the peeling technique and examined in thin
sections under the petrographic microscope. In this

Craft and science: International perspectives on archaeological ceramics
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Figure 2. General stereomicroscopic view of one of the inscribed bullae from the “Bullae House” in Area G, the City
of David (IAA 84-123). The palaeo-Hebrew seal reads: “(of) Nachum son of Sha’ala”. Late 7% - early 6 century BCE,
field width: about 2.5 cm.

method, a shallow lamina, sizing only few millimeters, is
peeled off from a broken facet of the bulla or from its
reverse side under the stereomicroscope with the aid of a
scalpel or a botanical needle. The samples were set in
improvised moulds made of small rounded polyethylene
test tube cups, and dried at room temperature for a few
hours. Then the cups with the samples were put in a
dessicator, where the samples were impregnated with
Buehler Epo-Thin low viscosity epoxy resin under vacuum
conditions. After curing, the resulting pellet was used for
the preparation of a standard thin-section and subjected to
routine petrologic examination under a polarizing micro-
scope using X40 - X400 magnifications.

The petrographic definition of each sample was then
supported by structural and chemical examinations under
the analytical Quanta 200 FEG Environmental Scanning
Electron Microscope (ESEM), operated by the Wolfson
Applied Materials Research Center of the Tel Aviv

University. The microscope combines high vacuum, low
vacuum and wet-mode to support a variety of material
characterization applications. The specific instrument was
chosen because it allows for the examination of non-
conducting, contaminated, hydrated and even living
samples without significant sample preparation, in addition
to those samples that have always been viewable under
conventional scanning electron microscopes. It allows for
user selection of accelerating voltage, magnification, gas
type, gas pressure, and detector type. The microscope uses
tungsten electron source and allows wide range of
accelerating voltages from 200 V to 30 kV. It also has
complete set of detectors providing imagining in secondary
and backscattered electrons in all the operating modes
(high and low vacuum) at the resolution of 3.5 nm. The
system also includes energy dispersive spectroscopy (EDS,
supplying qualitative and quantitative data) with Ultra-Thin
Window for light element detection down and including
carbon with spectral resolution better than 132 eV. Hence

145
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Figure 3. Bullae fabrics in thin section: (a)Bulla 20867, XP, Alluviated Terra Rossa with high silt contents. Field width:

2.5 mm. (b) Bulla 18692, XP, Terra Rossa with low silt contents, note the typical high optical activity with striated b-fabric.

The elongated voids indicate vanished vegetal material. Field width: 2.5 mm. (c¢) Bulla 16771, XP, Terra Rossa with nearly

isotropic silty matrix and sand inclusions containing spherical quartz and some limestone. Field width: 2.5 mm. (d) Bulla

19314, XP, as 3c but with secondary (post-depositional) crystallization of calcite in the voids. Field width: 2.5 mm.

(e) Bulla 22112, PPL, the Terra Rossa matrix is mixed with fine fibers (see also Figure 5). field width: 0.8 mm. (f) As 3e but
under XP. Field width: 0.8 mm.

the ESEM enables the examination of the intact bullae at
low vacuum, without any process of coating.

3. Results

Based on the petrographic data, combined with the ESEM
results, the raw material of all the examined specimens are
readily identified as derived from soil deposits which are, in
fact, Quaternary alluvial beds derived from Terra Rossa
soils and, in few cases, Terra Rossa from in situ exposures. It
should be emphasized that none of the bullae that we have
examined so far were made of clay or marl from older
geological formations, such as the local Moza and Tegiye
clay formations, even though these were extensively used
for pottery production in Judah throughout the ages.

In thin section, most of the bullae appear as non calcareous,
ferruginous matrix (Figure 3a). This fabric is typified by
reddish-tan to dark matrix in thin section, highly optically
active to nearly opaque under crossed polarizers, with silt
ranging between 5% (rare) to nearly 20% (common). The
silt is mainly quartzitic but it often contains some accessory
heavy minerals of which hornblende and zircon are the
most common. The inclusions are made of fine sand
containing mainly quartz or limestone. Other minerals or
rock fragments that rarely appear in the inclusions are chert
or chalcedony.

Terra Rossa soils occur on hard limestone and dolomite
exposures in the semiarid to subhumid Mediterranean
climatic zones. This soil material is eroded downslope,
forming colluvial-alluvial soils. All the soil materials in

Israel include, to varying extents, aeolian dust of desert
origin. Carbonate rocks do not contain silt-size quartz
grains, but large amounts of such grains occur in the soils
that developed on these rocks. The external source of the
silt-size quartz grains is considered to be an aeolian
contribution to the soil. The largest amount of aeolian dust
occurs in soils that developed on hard limestone and
dolomitic limestone, in which the residual material
released from the dissolution of the rocks is only about
2% (Adan-Bayewitz and Wieder 1992). Only in a few cases
nearly non-silty Terra Rossa was used (Fig. 3b), indicating
the employment of soil from an in situ exposure.

The inclusions are sparsely spread and occasional,
reflecting opportunistic use of different soil mixtures
where often fine sand naturally occurs. This sand is
essentially quartzitic, often with the addition of calcareous
rock fragments (Fig. 3c). In many cases, very fine splinters
of vegetal material were added, as indicated by the void
structure, often infilled by secondary re-crystallization of
calcite (Fig. 3d). This vegetal material can be, in fact, the
result of the inclusion of cords in the bullae. In one case,
delicate fibers of unidentified type were densely packed
within the matrix of a bulla (Fig. 3 e,f).

The petrographic examinations were enhanced by the
ESEM-EDS analyses. The latter were made on the entire
surfaces of the bullae rather than on samples which were
extracted from them. This necessitated the opening of the
vacuum chamber of the ESEM whenever the bulla needed
to be tilted, hence in many cases we preferred to define
a priori the desired surface for scanning. In many cases, this

Craft and science: International perspectives on archaeological ceramics
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cuum Vi J

Figure 4. (a,b) ESEM view of bulla 22112 showing the fiber imprints i

was the surface where the sample for petrography was
extracted by the peeling method. This enabled a
comparison between the petrographic sample and the
surface scanned by the ESEM. A few examples can be seen
in Figures 4 and 5: the non plastics (silt and fine sand)
could be observed also by the ESEM and identified on the
spot with the aid of the EDS system. Structural features,
such as the cord impressions, fibers within the clay (Fig. 4),
secondary crystallization of calcite (Fig. 5) and other
phenomena, could be observed by the ESEM using the
secondary and backscattered electron detectors.

To sum up, both the petrographic and the ESEM analyses
revealed that the entire two groups of bullae from the City of
David in Jerusalem were made of Terra Rossa soil, having
the same mineralogical composition of silt and temper
inclusions. Although Terra Rossa soils are quite widespread
in the Mediterranean sub-humid parts of Israel, where they
develop on hard limestone and dolomite of the Mediterra-
nean climatic zones, the uniform composition of the silt with
its accessory minerals, and the coarse fraction, suggests that
the assemblage is the product of a single location. Moreover,
the distribution of Terra Rossa in the confines of Judah is
limited to the Judean Anticline, where Jerusalem is the only
major site of this period. In addition, this composition is
identical to the fabric of the numerous local pillar figurines
from the City of David (Goren et al. 1996). Therefore, the
entire two sets of bullae from the City of David may be
regarded as the local production of this site.

4. Discussion

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. 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

jum | L AL

n the matrix seen also in Figure 3e.

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 contents of the Lachish ostraca (Torczyner 1938),
dating to the same period as the later lot of bullae sampled
in our research, indicate that letters written on papyrus
were sent together with ostraca. Na’aman’s analysis of
the archive of Ya’ush points out that the ostraca uncovered
in the gate of Lachish were part of a much wider
correspondence, most of which was written on papyri
(Na’aman, 2003, 175, 179). The assumption that letters
were written on papyri is reinforced by the Wadi
Murabba’at document, the only provenanced Iron Age

Figure 5. ESEM view of secondary re-crystallization of
calcite in a void as seen in thin section in Figure 3d.
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papyrus found so far in the southern Levant (Milik 1961,
93-100). Although it is a palimpsest and its text is
fragmented, it is clear that it was a personal letter. Hence it
seems that while ostraca are more frequent than papyri in
the archaeological record, they substituted for papyri only
for economic reasons, while the latter constituted the
common writing material.

Can we thus assume that the bullae in question represent a
local correspondence of letters? Before jumping to a
conclusion, let us check some more data that might help in
our interpretation. Two important archives of papyri dated
to the Persian period, hence somewhat later than our case,
were unearthed in our region. The first one, dated to the 5th
century BCE, was discovered at Elephantine in Upper Egypt
(Porten 1992; 1996). It consists of almost one hundred
Aramaic documents from several private and communal
archives that were mostly composed of contracts and
letters. The second archive was found in a cave in Wadi
Daliyeh, in the desert east of Samaria (Cross 1974; Lap}ﬁ
1974; Leith 1997; Gropp 2001). It was dated to the 4"
century BCE and contained 18 legal documents, all written
in Aramaic. In these two groups, found in areas of extreme
aridity, some papyri were discovered with their bullae still
attached (Gropp 2001, Pls. 1-3, 17). Their perfect state of
preservation and their proximity in time to the Late Iron
Age may hint at the possible contents of the Iron Age sealed
papyri as well.

The papyri from Elephantine and Wadi Daliyeh illustrate
the sealing practices used in the Persian period. After the
text was written and witnessed, it was rolled from bottom
to top, flattened and folded. Strings and pieces of papyrus-
fiber were looped around separately to tie the documents,
which in turn were sealed by the bullae.

A comparison between the letters and the contracts found
in Elephantine made by Porten (1992, 447-448) raises
some significant technical differences, which are relevant
to our case: letters were shorter than contracts and unlike
contracts, they were usually written on both sides of the
papyrus. While contracts were rolled up and folded in
thirds, letters were rolled up and folded in half. Since
contracts were meant to be stored for an extended period of
time, a blank space at the top of the contract was an
insurance against any external damage obliterating any
part of the opening lines. These differences illustrate the
special treatment of legal documents, most likely due to
their long-term importance, as opposed to letters.

The archives from Elephantine and Wadi Daliyeh demon-
strate that most of the sealed documents were formal legal
records, which were concerned with the most personal
forms of social interaction. The impression of personal seals
upon these papyri was thus a highly complex act of
signification. The seal must have had a complex power and
its imprint was the insurance of the owner for the authority.
A seal impression therefore established a set of moral
obligations, which bound those who encountered it. To
break or forge of a seal was an act which everyone knew
was wrong.

Therefore we join the opinion first presented by Avigad
(1997, 33-39) and Shiloh (1986, 36-37) and we assume
that Judahite bullae were used as sealings of legal
documents. In order to support this hypothesis, a brief

cross-cultural account of sealing practices of legal
documents is required. The most informative description
of the preparation of a deed of sale in the days of the
monarchy is found in the Book of Jeremiah (32:1-15). It
concerns the purchase of a field by Jeremiah just a few days
before the Babylonian conquest. The story reveals the
technical features of the legal bureaucracy during the same
days of the later group of bullae examined in our research.
Although Jeremiah’s purchase was of symbolic nature, this
is most likely an accurate description of the legal process by
which deeds were carried out at that time. Two texts, an
original and a duplicate copy, were written on two separate
sheets of papyrus. The first was termed the “sealed deed”
because it was rolled up and sealed with a bulla or bullae; it
would be opened before judicial authorities only when
absolutely necessary. The second, “open deed” was a copy
of the sealed one and was intended for daily use.

5. Conclusion

The use of delicate sampling techniques for petrographic
analyses, combined with other complementary methods for
the examination of extremely small samples, is a rewarding
approach. It enables now the study of unique, delicate
artifacts which could not be hitherto examined by the
highly efficient and informative method of petrography.
The results of the present study, which were not predicted
by the visual examination of the bullae under discussion,
provide significant information about the nature of the
Judahite bureaucracy and the historical significance of the
few clusters of Iron Age bullae which were discovered in
recorded excavations. Since hundreds of contemporary,
unprovenanced bullae originating from the antiquities
market are found now in several museums and private
collections, this methodology can be applied also on them.
Besides serving as a tool for authenticity determinations, it
may disclose the possible existence of some other Judahite
administrative centers where legal administration may
have been practiced.
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& Exposition
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Confused on the changes in requirements?
Do you want to know what to plan for?
Join this webinar to discuss LIVE with Tim Shelbourn,
one of the USP Expert Committee Members

Webinar: Wednesday, April 8th, 9:30am ET

$305 or less!

See Registration
page for pricing;
click on link below

Elemental Impurities Compliance for the
Pharmaceutical Industry:
An Overview of the New Compendial
Requirements and Analytical Strategies

Webinar Description

In 2005, the United States Pharmacopeia (USP) began the process of
replacing the sulfide precipitation based Heavy Metals general chapter
<231> with atomic spectroscopy based standards, Elemental Impurities
chapters <232> and <233>. Going on a decade later, these standards
are set to become regulatory enforceable-the most recent published
implementation date provided by USP is December, 2015. These
standards represent a dramatic departure from the venerable Heavy
Metals test (used both by the US and in Europe) in that a specific list of
elements is provided. Each element is associated with a specific
permissible daily exposure limit (PDE's) for various routes of
administration. More recently, the International Conference on
Harmonization (ICH) has published the Q3D document, a Guideline for
Elemental Impurities, which is anticipated to be implemented in early
2016.

The subject is of principle importance to the manufacturers of new drug
products as they will be required to comply with the new elemental
impurities standards either through thorough risk assessments or
through testing. If the manufacturer's compliance strategy involves
testing, there are many things to consider with regards to selecting the
correct analytical technique (atomic absorption, ICP emission
spectroscopy, ICP mass spectrometry or XRF).

The objective of this live training webinar is to provide an
understanding of the new standards and guideline, what testing is
required in order to comply with the spirit of the documents, how to
perform a proper risk assessment, and how to perform suitable
analytical measurements.

Learning Benefits:

-An overview of USP <232> and <233>.
-Reviewing ICH Q3D.

-Risk assessments.

-Compliance strategies.

3/20/2015
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-Analytical considerations and selecting the best technique.
-Analytical method validation.

Webinar Details

Wednesday, April 8th, 9:30-11:30am ET (New York)

Instructor: Tim L. Shelbourn, Research Scientist, Eli Lilly and
Company, Member, General Chapter Expert Committee, USP

Click here for specific details about this course

Register

for this webinar - select April 8th, Elemental Impurities

EAS has partnershed with Pharma Webinars to bring new online
professional training to the analytical science community. Our webinars
are not pre-recorded but live and interactive. There will be time for
questions after the presentation. Group rates available.

Visit our website for more information on our webinars and check
out the list of short courses we will be offering November 15-
18, in Somerset NJ: www.EAS.or

Connect with us on:

| PO Box 185 | Spring Lake | NJ | 07762
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EAS CALL FOR PAPERS

On-line submission is open!
There are 6 weeks remaining to
submit your paper for an oral
presentation.

Join us November 16-18, 2015
in Somerset, NJ

We invite you to be part of EAS by contributing an oral or
poster paper for consideration in our technical program.
EAS seeks contributions from scientists in ALL areas of
analysis, which make its program uniquely strong.
Submit at: www.eas.org/asubmit

New submission deadlines for 2015!

Oral Abstract Submission

New deadline! EAS is accepting oral
abstracts until - June 15th! If you need
approval from your company, now is

the time to start the process. There are 6
weeks remaining until our deadline. Visit our
website for the list of areas of interest and
submission details.

Learn More...

Poster Abstract Submission

You asked. We listened! EAS is keeping the abstract submission
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LabNotes

SPRING 2015

QUICK LINKS:

News
Scientific Publ_ications
In Memoriam MBL Celebration of Discovery to Focus on
Research and Education Partnerships and
Affiliation News Opportunities
MBL Science

Squid Enrich Their DNA
S “Blueprint” Through Prolific
i 4| RNA Editing

» UChicago and MBL

Announce Recipients of
Lillie Awards for
Collaborative Research

Sewage Provides Insight into
Human Microbiome

* MBL Announces New
Recipients of MBL-
UChicago-Argonne

Collaboration Awards
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* Marine Biological
Laboratory Semester in
Environmental Science

open to UChicaqgo students

» UChicago-MBL
Collaborations Combine
Research Strengths in New

Ways

» UChicago 2015 Metcalf
Awards

* Whale Course Among
Upcoming MBL-UChicaqgo

Programs

* MBL-UChicago
Exploratory Research Seed
Funds Announced

Events

SAVE THE DATES:

June5-7
Ecosystems Center 40th
Anniversary Celebration

June 19 — August 15
MBL Friday Evening Lecture
Series

July 10-12
MBL Celebration of
Discovery

July 26

MBL Summer Concert—
featuring Ensemble ACJW/,
a program of Carnegie Hall,

The Juilliard School, and
the Weill Music Institute in

partnership with the New

York City Department of

Education.

All MBL events >>>

MBL Study Details Impact of

Genetic Defect on Nerve Cells

in Parkinson’s Disease
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Sea Sluqg has Taken Genes from

the Algae it Eats, Allowing it to

Photosynthesize Like a Plant,

Study Reports

More MBL Science >>>

MBL News & Updates

Recipients of the 2015 Whitman Center

4 Investigators at the MBL Research

~| Awards Announced

MBL Welcomes New Director of Facilities

& Services Marie Russell

M Catherine N. Norton Endowed Fellowship

il Established
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MBL in the News

¥ 2015: A Winter to Remember

Annual Giving 2014 Exceeds Expectations

Thank you to all who made an Annual or Alumni Fund gift to
the MBL in 2014! Thanks to the generosity of the MBL

Not technician— . 4 . .
Bi(I)I ,{,?;ﬁ;%?g:d?z A',’;Z'ﬁg as community, over $1,275,000 was raised in unrestricted funds

“Unsung Hero” of Science for research and education programs. “I want to thank our
NATURE donors,” said Jeff Pierce, Chairman of the Development
Committee. “Your support is crucial in meeting the
infrastructure and support needs of MBL students and
researchers.”

The Secrets in Sewage
THE ATLANTIC

] , Annual giving helps to cover costs not met by grants or fees,
:ea Change: Woods Hole's seed key strategic initiatives, provide important bridge
ew Scientific Leaders Take : . .
the Helm funding, and support general laboratory operations. By its
nature, annual giving is a cycle that continues year after year,
and we are currently on our way towards our 2015 goal.

CAPE COD TIMES

, Donors to the MBL can expect our next fundraising appeal in
Blue Crabs Migrate North
= ’Scjan'ﬁﬁ:,ﬁ,f 2 the mail this May. Those who don’t want to wait can make
SCIENTIFIC AMERICAN their secure gift online at connect.mbl.edu. If you have
questions about the MBL’s Annual Giving program, please
Treasure in the Sea: Shellfish contact David Gallagher at dgallagher@mbl.edu.

Group Cultivates Distinctive
Golden Mussels

VINEYARD GAZETTE LABNOTES ARCHIVES

A Green Sea Slug Steals Power

from Algae
SMITHSONIAN

©2015 MBL, 7 MBL Street, Woods Hole, MA 02543.
Unsubscribe from this newsletter. Privacy Policy.
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Please send with payment directly to:

. New York Microscopical Society
Please Print c/o Mel Pollinger, Treasurer

18-04 Hillery Street
Fair Lawn. NJ 07410-5207
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New York Microscopical Society ltems For Sale

Itemn #

MT-003
MT-004
MT-005
MT-009
MT-010
MT-012

185

131
131-FLU

125-LED

N.Y.M.S. Microscope Covers

Size Member Price List Price
Small Microscope or Stereo $18.00 $20.00
Lab Microscope or Large Stereo $23.00 $25.00
Large Lab Scope $28.00 $30.00
Large Lab Scope with Camera $31.00 $33.00
Universal Scope with Camera $36.00 $40.00
X-large Scope $45.00 $50.00

N.Y.M.S. Microscopes

Meoneocular Dissecting Microscope $85.00
H.S. Student Microscope £190.00
H.5. Student Microscope (Fluorescent) £200.00
H.S. Student Microscope (LED) $£240.00

Other Items

NYMS Glossary of Microscopical Terms $20.00
NYMS Patch $5.00
Microscope Cleaning Kit $35.00
NYMS Lapel Pin $10.00

$99.00
$245.00
£255.00

$309.00

Model 131

Model 131: Tungsten

Model 131-FLU: Fluorescent Model 185: 20x

, _

Model 125-LED Cordless
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Directions to NYMS Headquarters

GPS: Intersection of Colfax & Mt. Prospect:

(66F Mount Prospect Avenue) GPS: Our building: Latitude 40.8648 N,
Clifton, NJ 07013 Longitude 74.1540 W

From George Washington Bridge:

Take Interstate Route 80 west to Exit 57A, Route 19 South. Take Route 19 to Broad Street and continue two lights to
Van Houten Avenue. Turn Left. Go to second light, Mount Prospect Avenue and turn left. Building 66F is on the left
side , one and a half blocks from Van Houton.

From Lincoln Tunnel:

Follow exit road to NJ route three west. Continue to Bloomfield Avenue exit. Turn right to Circle and go three
quarters to Allwood Road West. Mount Prospect Avenue is a few blocks on the right (a small street) Turn right and
go to first light (Van Houton) continue. Building 66F is on the left side , one and a half blocks from Van Houton.

From North:

Take Garden state Parkway South to Route 46 Clifton Exit. On 46 Make second exit to Van Houton Ave. Continue to
third light Mount Prospect Avenue and turn left. Building 66F is on the left side , one and a half blocks from Van
Houten.

From Route 46 coming from west:
Take Broad Street Exit in Clifton and follow Directions above from GW Bridge.

From route 46 coming from East: Take Paulson Avenue Exit in Clifton and follow to Second light, Clifton Ave turn
right. Go to next light, Colfax, turn left, go three blocks and turn right on Mount Prospect Ave.. Building 66F is half
block on right.

Public transportation from NY:

Take NJ Transit train from Penn Station to Secaucus Transfer Station. Change trains to Bergen Line to Clifton (call
NJ Transit for schedules). From Clifton Station cross under tracks to first street and go left one block to Mount
Prospect Street, turn right and Building 66F is one half block on Right.

If you plan to come by bus or train, please copy the links below into your browser:
http://www.njtransit.com/sf/sf_servlet.srv?hdnPageAction=TripPlannerltineraryTo
http://www.njtransit.com/sf/sf_servlet.srv?hdnPageAction=BusSchedulesP2PTo
http://www.njtransit.com/sf/sf_servlet.srv?hdnPageAction=TrainTo
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