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Historical strains of 2nd Temple and post 2nd Temple Judaism.
Non-sectarian = observed within the mainstream populace of Jews
Sectarian = observed by marginal groups living away from the mainstream populace.
I. 2nd Temple strains
1. Pharasaic – non sectarian
a. Hillel based
b. Shammai based
2. Saducee – non-sectarian

3. Kutee – Shomroni - sectarian
4. Essene (Kat Hamidbar – sectarian)

II. Post 2nd Temple strains
1. Karaite – non sectarian.
The era of the 2nd Temple period and Hellenization era, an influx of different Judaic tradition beginnings.
With time, the Pharasaic tradition survived to modern time as conventional Judaism observed today. And, within
the Pharasaic tradition, the Hillel school of thought has survived as the dominant conventional path of observed
Jewish tradition today.

Summary
The discovery of the 2,000-year-old Dead Sea Scrolls had an incomparable impact on the historical
understanding of Judaism and Christianity.
“Piecing together” scroll fragments is like solving jigsaw puzzles with an unknown number of
missing parts. We used the fact that most scrolls are made from animal skins to “fingerprint” pieces
based on DNA sequences. Genetic sorting of the scrolls illuminates their textual relationship and
historical significance.
Disambiguating the contested relationship between Jeremiah fragments supplies evidence that
some scrolls were brought to the Qumran caves from elsewhere; significantly, they demonstrate
that divergent versions of Jeremiah circulated in parallel throughout Israel (ancient Judea). Similarly,
patterns discovered in non-biblical scrolls, particularly the Songs of the Sabbath Sacrifice, suggest
that the Qumran scrolls represent the broader cultural milieu of the period.
Finally, genetic analysis divorces debated fragments from the Qumran scrolls. Our study
demonstrates that interdisciplinary approaches enrich the scholar’s toolkit.

Highlights
•

Dead Sea Scrolls fragments made of animal skins are
classified based on ancient DNA

•

Disambiguating the debated relationship between
fragments reveals new insights

•

Paleogenomics finds that some scriptural scrolls were
brought from outside Qumran

•

Qumran and Masada scrolls represent the broad cultural
matrix of Greco-Roman Judea

The Dead Sea Scrolls (DSS) are a corpus of over 25,000 fragments comprising the remains of about 1,000
ancient manuscripts found in various sites in the Judean Desert mostly between 1947 and the 1960s
(Figure 1A)
(Collins, 2012 Davies et al., 2002)
Figure 1
DSS Fragments Were Found in Different Locations in Different Sizes and Shapes
(A) Map of the Judean Desert. The locations where the DSS were discovered are shown, as well as
those of four of the fragments analyzed in this study.

The largest collection comes from 11 caves in the vicinity of Qumran, along the northwest shore of
the Dead Sea. Additional scrolls were found in Masada, Naḥal Ḥever, Naḥal Ṣe’elim, Wadi
Murabba’at, and a few other sites (Figure 1A). The Qumran fragments are dated to the HellenisticRoman period (or late Second Temple times), i.e., third century BCE to first century CE.
The understanding of the content of any DSS manuscript could drastically change with the addition,
removal, or reordering of fragments assigned to it (e.g., Ratzon and Ben-Dov, 2017, Yuditsky,
2017).
Thus, much collective work has been invested in sorting out the fragments based primarily on visual
resemblance and paleographic analysis of their scribal hands. However, the fragmentary nature
and variable state of preservation of the various fragments sometimes result in uncertain
identification, joining, and reconstruction of numerous pieces (see example in Figure 1B).
(B) Shown are the suggested placings of the different fragments attributed to DSS 4Q404. The
three fragments analyzed in this paper, frgs. 5, 8, and 9, are marked.
Images are courtesy of the Leon Levy Dead Sea Scrolls Digital Library. Israel Antiquities Authority.
Photos: Shai Halevi. See also Table S1.

Additional Challenges
Another set of challenges posed by the DSS is their historical, social, and cultural contextualization. Many scholars agree that
some of the texts found in the Qumran caves reflect the ideology and social structure of a sectarian movement of Jews, a
group of whom resided in Qumran during the late Second Temple period (e.g., Collins, 2010, Ullmann-Margalit, 2006).
However, it is similarly clear that not all Qumran scrolls were written or copied by sectarian scribes (e.g., Dimant, 2014).
Distinguishing between “sectarian” and “non-sectarian” texts or between manuscripts potentially copied “locally” or brought
from elsewhere has far-reaching implications for proper understanding of the findings.
▪ Were the literary works and ideologies reflected in the scrolls confined to a small and secluded group?
▪ Or, alternatively, were these ideas influential on a broader scale, throughout the land?
Importantly, the late Second Temple period was the formative era in the history of classical Judaism… (Brooke,
2005,VanderKam and Flint, 2005).
Thus, classification and sub-grouping of texts found in the Qumran caves sheds light on a whole range of historical
developments.
Weiner note – We know from the Talmud and other traditional sources that, during the 2nd Temple period, sectarian Judaism
existed in form of Saducee Judaism. Pharasaic Judaism, the origin of modern mainstream Judaism was the majority accepted
tradition. The pharisaic Sanhedrin sages canonized the Bible. How many “flavors” of sectarian Judaism (in addition to
Saducees, competed with pharisaic Judaism?

The oldest found text of the Bible

In particular, the scriptural scrolls found in the Qumran caves are the oldest known copies of books of the
Hebrew Bible and thus offer unprecedented insight into the very process of their formation, early
dissemination, and reception.
Although the DSS contribute greatly to the unveiling of the textual history of many biblical books (Tov, 2012),
perhaps the most striking opportunity for testing this question is furnished by the book of Jeremiah, which is
extant in different versions corresponding to the long Masoretic text (the Jewish received version)...

Apocrypha and Pseudepigraph

The Qumran scrolls also include copies of numerous non-scriptural works. Some of them were previously known through other
channels of transmission (the Apocrypha and Pseudepigraph of the Old Testament), whereas others became known for the
first time in two millennia thanks to the discovery of the DSS. These works, too, present a whole host of historical riddles.
In particular, we have focused on the Songs of the Sabbath Sacrifice, a liturgical composition found in multiple copies,
indicating its importance in ancient times. This composition is also unique in being the only previously unknown, nonscriptural work whose copies were found outside of Qumran; in addition to eight copies from Qumran Cave 4 and one from
Cave 11, there is also a tenth copy found in Masada.
The Songs of the Sabbath Sacrifice (Songs) is a highly intriguing literary piece whose (quasi)mystical content and radical poetic
style foreshadow revolutionary developments in Hebrew creativity that fully materialized only many centuries later
(Abusch,2003, Alexander, 2010,Mizrahi, 2013,Schäfer, 2006), but its historical contextualization is still much of a mystery. The
socio-religious background of the Songs is much contested in scholarship, and the discovery of the Masada copy complicated
the debate even further (e.g., Newsom, 1990).
Did the Qumran sectarians reach Masada? Or was the work popular among circles that transcend the community that forms
the social background of the texts deposited in the Qumran caves?

Lack of orderly, “in situ” excavation and identification

Finally, most DSS fragments were not excavated orderly in situ but rather acquired post
factum via antiquity dealers.
As a result, the original place of finding of some fragments remains unknown or uncertain,
thus affecting their historical comprehension.
For instance, most of the Qumran scrolls are literary in nature, but a subset of fragments
allegedly found in Cave 4 differs markedly in being legal documents, the like of which were
found in other sites throughout the Judean Desert.
Is there a scientific method for establishing the original whereabouts of such fragments?

Paleogenomic Approach

Here we show that a paleogenomic approach can shed new light on a range of issues
pertaining to DSS history, including the compositional history of the biblical book of
Jeremiah, the dissemination of the Songs, and the provenience of the scrolls at large.
Because most of the scrolls were written on processed animal skin, we used DNA
sequencing to “fingerprint” (or “genotype”) fragments based on their genetic
signature.
The genetic evidence suggests that the manuscripts found in the Qumran caves reflect
the scribal and textual diversity that prevailed in this period with regard to
transmission of scriptural and non-scriptural literature.

Results
The original place of finding of some fragments remains unknown or uncertain, including their relationship
to the site of Qumran.

Moreover, the DSS have disintegrated into thousands of fragments whose mutual relationship is often
ambiguous or even contested.
Thus, scholarship faces two fundamental questions.
1. Which fragment belongs to which scroll?
2. What are the origins of the various scrolls?
To advance the classification of the scrolls and scroll fragments, we sampled and analyzed tiny fragments
from scrolls discovered at various sites (Table S1).
The selection of fragments was constrained by several factors.
A. As a world cultural heritage, the DSS are now carefully preserved by the Israel Antiquities Authority
(IAA),
B. and their physical condition, often extremely fragile, is extensively monitored.
Therefore, to minimize damage to these priceless fragments, the IAA conservators performed sampling with
extreme caution, considering which fragments could be sampled at all.

Figure 2
Illustration of Various Samples Used in This Study,
Including Miniscule Amounts of Material Used for
Sequencing of the DSS, IAA Parchments, and Waterskins

Tiny amounts of scroll materials were obtained from scroll pieces or,
when more sensitive fragments were concerned, from crumbs that fell
off or were scraped off the uninscribed back side of the fragments (STAR
Methods; Figure 2A).

To investigate features typical to scrolls unearthed in different locations,
we also examined other leather objects, such as remains of sandals,
waterskins, and a garment, that were discovered at various sites.

In addition to sampling ancient specimens, we were allowed access to
modern parchments prepared for the IAA. These parchments, used as
controls, were produced by a professional scribe and treated according
to traditional practices for IAA conservation and preservation research
purposes (Figure 2B).

Despite the antiquity and degraded state of most scrolls, it was demonstrated 20 years ago that it is possible to
amplify animal DNA from the DSS using PCR (Kahila Bar-Gal, 2000).
Following recent studies (Teasdale et al., 2015), we used deep sequencing and obtained workable levels of DNA
from 286 libraries (with 0.01×/0.006× mean/median coverage of the target animal genomes, respectively; STAR
Methods; Table S2; Figures 2A and S1A), enabling study of 39 specimens of minimal size, including 26 DSS
fragments.
Sequencing the highly degraded endogenous ancient DNA (aDNA) from the DSS is further complicated by high
levels of contamination. In addition to endogenous aDNA, not surprisingly, we found ample modern DNA of human
origin because humans have handled the DSS since ancient times and most intensively in the last 70 years.
The human sequences we detected did not display typical damage patterns and had a longer fragment length
compared with that expected of authentic aDNA (Dabney et al., 2013a, Sawyer et al., 2012,
Skoglund et al., 2014a).
In contrast, given enough sequence data, the reads from ancient samples mapping to animal DNA display DNA
fragmentation and higher cytosine deamination at fragment termini that extend into the fragment while showing
gradual decline (Figures S1B, S1C, and S2A–S2C; Table S3). The degradation patterns fit those expected from aDNA
(Dabney et al., 2013a, Sawyer et al., 2012, Skoglund et al., 2014a) and are like the patterns we obtained from aDNA
simulations (using the gargammel software; Figure S2D; STAR Methods).

Species Identification Shedding Light on Scriptural Scrolls

We hypothesized that if skins from diverse types of animals were used for the preparation of different scrolls, then
species identification could allow primary sorting of related fragments.
Among the ancient material sampled (scrolls, sandals, waterskins, and a garment), we identified skins of three species:
1) domestic sheep,
2) cow, and
3) goat.

Upon mapping the sequenced reads to the mitochondrial (mt) genomes of domestic animal species common in the
Near East, all identified DSS samples but two (4Q70 and 4Q72b) were found to be made of sheep skin (highest
coverage when mapping to Ovis mitochondria; Figures 3, 4A–4C, and 4F; Table S4).
Note that the DSS are designated by abbreviations that mark their place of finding (e.g., 4Q = Qumran cave 4, 11Q =
Qumran cave 11, Mas = Masada) and inventory number or content (e.g., 4Q70 = 4QJera = first copy of the scriptural
book of Jeremiah from Qumran cave 4).

Figure 3

DSS mt Sequences Are Nested with Maximal Support within the Species Ovis aries, and
Additional Specimens Are Assigned to Other Species
Phylogenetic tree generated based on the Hassanin et al. (2012) dataset from a matrix of 14,867
nucleotide positions and 140 taxa using Bayesian inference under the CAT-GTR model (as
implemented in Phylobayes version 4.1).
Bayesian posterior probabilities above 0.5/maximum likelihood (ML) bootstrap supports above
50% (using 100 rapid-bootstrap computations) are given near the corresponding node.
ML and Bayesian analyses gave similar topologies. Only high-coverage specimens (see STAR
Methods for details) were included in this analysis. See also Figure S3 and Tables S4 and S5.

Figure 4
Identification of the Animals from
which the Specimens Were Made
(A) Pie chart denoting the
distribution of source animals in
the different specimens
examined.
(B) Heatmap depicting the
percentage of the mt reference
genome of 11 animals that is
covered by the mtDNA in each
specimen. Percentage is
normalized to the species with
the highest coverage. Asterisks
indicate specimens whose source
animal could not be identified
with high confidence.
(C) Strip plot depicting the
percentage of the mt reference
genome of 11 animals that is
covered by the mtDNA in each
specimen. The three main animal
groups (Ovis, Capra, and Bos) are
highlighted.

Figure 4
Identification of the Animals from which the
Specimens Were Made
D) Similar to (B), based on aDNA simulations.
E) Similar to (C), based on aDNA simulations.
The simulated reads in (D) and (E) show patterns
similar to those witnessed in our aDNA data.
F) Mapping of the mt reads of sample Unknown002 shows clear preference to O. aries.
(i)

Mapping to the mt sheep sequence (Ovis
aries GenBank: HE577850; mean coverage,
76.2; SD, 64.0).

(ii) Mapping to the mt goat sequence (Capra
hircus GenBank: KP662715; mean coverage,
24.4; SD, 41.3).
(iii) Mapping to the mt cow sequence (Bos taurus
GenBank: V00654; mean coverage, 14.2; SD,
22.5). The coverage is represented in the blue
bar graph using a log scale. The reference
sequence used is indicated below, with rRNA,
tRNA, and protein coding genes indicated in
red, blue, and green, respectively. In each
case, BLAST searches indicated that the
consensus sequence was a sheep sequence.

Figure S4
Schematic Drawings of Analyses Described in
This Study, Related to STAR Methods
A) Schematic drawing of the major steps of
the analysis pipelines performed on the
specimens. Shown are the major steps
used for processing and analyzing the
specimens as described in the STAR
Methods.
B) Schematic drawing of the mitochondrial
reads filtering process. The drawing
describes the process of removing reads
when consensus sequences, based on
different mitochondrial reference
genomes, show p-distance higher than
0.01 (as described in the STAR Methods).
Only consensus sequences with coverage
higher than 20% are used in the
downstream phylogenetic analysis.

Figure 5
Clustering of the Sheep Specimens Based on Variation in Their
Genomic Sequences
Shown is clustering of the specimens based on their nucleotide
identity in 4,189 informative positions along the genome; each
is covered by at least 3 reads in at least 50% of the examined
specimens and outgroup. The nucleotide identity of at least
one specimen differs from that existing in the Ovis aries
reference genome.
The tree was generated using the maximum likelihood criterion
under the GTR-GAMMA model. Maximum likelihood bootstrap
support values based on 500 bootstrap computations are
indicated near the corresponding node (bootstrap values lower
than 10 are not shown). The QSP cluster is marked in red.
Where available, images of the sampled specimens are shown;
the rest of the images in the figure are schematic drawings and
do not necessarily represent any specific specimen.
Scroll images are courtesy of the Leon Levy Dead Sea Scrolls
Digital Library, Israel Antiquities Authority; photos: Shai Halevi.
Waterskin images are courtesy of the Israel Museum,
Jerusalem; photos: Elie Posner. See also Figure S5, Figure S6,
Figure S7 and Tables S5 and S6.

Figure 7
Circos Display of Identical Nucleotides Shared
by the Various Specimens
Each line represents 200 positions shared by
two specimens, where both have identical
nucleotides different from the Ovis aries
reference genome.
The size of each specimen is proportional to
the number of its alternative nucleotides
compared with the reference genome.

Origination of scroll fragments
In addition, genetic sorting based on variations in the nuclear genomes contributes to characterizing ambiguous fragments.
Because many scroll fragments were purchased by the archaeological authorities only secondarily, their original location can
be dubious. The data support the suspicions, previously suggested on independent grounds, that two scroll fragments,
officially assigned to Qumran cave 4, originate elsewhere (Figure 5).
4Q344
This scroll, a document acknowledging a financial debt of one person to another, did not cluster tightly with most other
Qumran fragments. Although officially registered as stemming from Qumran Cave 4, scholars have long suspected that this
fragment was found elsewhere (Doudna, 1998, Yardeni, 1997).
It belongs to a group of scrolls (4Q342–348, 4Q351–354, and 4Q356–361) that are legal documents, whereas virtually all
other Qumran texts represent religious literature. Their script sets them apart from the Qumran scrolls, and 14C
measurements of some of them (including 4Q344) date them to the late first through early second century CE (Jull et al.,
1995,Yardeni, 1997), unlike the earlier Qumran scrolls. Moreover, a few of these fragments (but not 4Q344) can be directly
or indirectly joined with documents from the Wadi Seiyal collection (Doudna, 1998,Yardeni, 1997).
The genetic evidence supports the philological hypothesis that 4Q344 does not originate from the Qumran caves.

4Q59 (4QIsae), frg. 25
This fragment did not distinctly cluster with other Qumran scrolls. Although most fragments grouped under the siglum
“4Q59” come from the beginning of the book of Isaiah (chapters 2–14), frg. 25 is oddly the only fragment that comes from
the end of the book (chapter 59). The editors originally placed it in this scroll only because “it fits nowhere better among
the 4QIsaiah fragments” (Skehan and Ulrich, 1997).
The genetic evidence suggests that this fragment belongs to a manuscript originating elsewhere.

Figure S7
Human and Microbial DNA Does Not Bias the Results of Our Analyses, Related
to Figures 5 and 6
A) Similarity analysis of the various specimens using pairwise comparison is not
biased by contamination. i) The extent of similarity between selected
specimens and all other examined specimens. As can be seen, the outgroup
is different from all other specimens. The comparison is based on genomic
positions covered by at least 3 filtered reads. This figure is identical to Figure
6A. ii) Same as (i), where the comparison is based on genomic positions
covered by reads that are aligned to human. As can be seen, the similarity
pattern governed by human contamination dissociate the examined
specimens from their natural related specimens.
B) Clustering of the sheep specimens based on the standard human pipeline.
Shown is a clustering of the specimens based on their nucleotide identity in
161 informative positions along the genome, each is covered by at least 2
reads in at least 3 of the examined specimens. The Maximum Likelihood tree
was generated as in Figure 5. As the standard pipeline does not explicitly
filter contamination, some of the results may be affected, to some extent, by
human or environmental contamination (see The Genetic Clustering Based
on Sheep DNA Is Robust to External Factors in the STAR Methods). The
numbers on the nodes represent bootstrap values.
C) Clustering of the specimens based on the genome coverage of Metagenome
Assembled Genomes (MAGs). This heatmap shows the coverage of 17
deduplicated high quality MAGs (y axis) in each sample (x axis; for full
sample names see Table S2). MAGs are named based on the sample where
they were computationally isolated. The colored bar indicates the rough
lineage of a given genome (see STAR Methods). As can be seen, the resulting
clusters do not agree with the clusters which are based on the variation in
the sheep genome, suggesting that our main results are not governed by
potential contamination.

Genetic Analyses Shedding Light on Scribally Distinct Scrolls
The different animal source of the Jeremiah scrolls (with 4Q71 and 4Q72a deriving from sheep and 4Q70 and 4Q72b from cow; Figure S3A;
Table S5) was shown above to stand in relation to their textual diversity (as 4Q71 and 4Q72a match the short text of the Septuagint, 4Q72b
matches the long text of the Masoretic tradition, and 4Q70 reflects an originally independent textual tradition brought closer to the long text).
This leads to the conclusion that they represent not only a secluded sect but, rather, the broader cultural milieu of Judea in the Second Temple
period. Our analyses of variations in the nuclear genome suggest that a similar pattern of textual plurality applies generally to other scrolls as
well because some of them can be identified as brought from elsewhere.
Philologists have identified a specific scribal tradition, known as the Qumran scribal practice (QSP), that typifies only a subset of the Qumran
scrolls (for the typology and classification of all manuscripts for which there is sufficient textual evidence, see
Tov, 2004).
QSP is positively defined on the basis of several indicators culled from
▪ the realms of orthography (i.e., telltale spellings of common words or linguistic forms),
▪ linguistic morphology (the preference for certain alloforms of pronouns, verbs, and adverbs),
▪ script (e.g., resorting to the Paleo-Hebrew script for distinguishing God’s name from the rest of the text, usually written in the Jewish or
Square script),
▪ and a range of other scribal practices (e.g., use of scribal marks, particular procedures for deletion and correction, etc.).
It should be borne in mind, though, that QSP seems to be a function of a particular social group rather than of a geographical location. In other
words, if scrolls were copied locally, then they may be expected to be classified as QSP; at the same time, other QSP manuscripts could
theoretically have been penned by sectarian scribes in other places (notably, some QSP manuscripts antedate the Qumran settlement).

On the other hand, non-QSP manuscripts are likely to be brought from the outside, being the product of other
social and ideological circles.
Although the distinction between QSP and non-QSP is still debated (e.g., Tigchelaar, 2010), a QSP profile of a
text potentially indicates that a particular manuscript was produced by a sectarian scribe (perhaps but not
necessarily at the site of Qumran itself). Significantly, the genetic analyses show that seven of eight samples
drawn from QSP manuscripts cluster together (moderate bootstrap value 69/100; Figures 5 [QSP scrolls
marked in red], 6C, and S6C [iii] [QSP scrolls marked in gray]; STAR Methods). Tellingly, this cluster includes only
manuscripts that reflect QSP.
In contrast, other clusters of manuscripts found in the Qumran caves also consist of manuscripts that are clearly
non-QSP, such as the cluster that contains 4Q71, whose paleographic dating is the early second century BCE
(Tov, 1989,Tov, 1997), probably antedating the deposition of the scrolls, suggesting that these fragments were
likely brought to the Qumran caves from the outside. The fragments grouped under this branch are not
expected to be tightly related to one another because they were presumably brought from a number of other
sites and, hence, reflect the literature available for readers throughout the land.
Thus, the genetic distinction between different branches of the phylogenetic tree supports the philological
characterization of diverse scribal traditions (i.e., QSP and non-QSP) and offers an independent tool for
classifying ambiguous cases.
In conclusion, our study exemplifies that genome sequencing is an independent scientific method for studying
ancient artifacts that should benefit researchers from different fields because it can be used for testing existing
hypotheses and for generating new ones.

Despite the theoretical, methodological, and practical difficulties any study of ancient artifacts is bound to tackle,
our investigations have obtained many significant results that could not have been reached by philologists or
scientists working in isolation of each other.
Some of our novel insights contribute to a better understanding of long-debated problems, whereas others reveal
new areas of investigation. For example,
1. the non-scriptural scrolls can be classified
I.
to subgroups that correspond to the scribal distinction between QSP (potentially locally copied)
II. and non-QSP manuscripts (probably copied elsewhere),
III. confirming that the collection exemplifies the cultural plurality that typified Judea in the HellenisticRoman period and served as the matrix for the eventual development of Judaism (and Christianity).

2. In addition, the ancient diversity revealed by genetics can shed new light on the provenance of the various
copies of the Songs. The discovery of Mas1k complicated the debate about the socio-religious background of
the Songs:
I. should it be taken as a piece of evidence that sectarians fled
a) to Masada after the fall of Qumran (68 CE)
b) or Jerusalem (70 CE) to the Romans and joined the Zealots who captured this fortress?
II. Or does it indicate that the work was popular among circles that transcend the Qumran caves?
III. The fact that only Mas1k belongs to haplogroup A (see Results and STAR Methods) whereas the Qumran
copies of the work belong to haplogroup B suggests that the work was known beyond Qumran caves.

Finally, the genetic evidence indicates that two fragments (4Q344 and 4Q59
frg. 25) appear to be different from all other samples taken from the Qumran
scrolls, and additional, philological evidence supports the conclusion that
they are indeed unrelated to the scrolls found in the Qumran caves.
To be sure, these fragments are authentic but were probably unearthed in
other caves in the Judean Desert.
The use of aDNA methods, such as the methods used and developed in this
study, to compare specimens with other ancient specimens, can distinguish
between
1. manuscripts that were discovered in the same areas,
2. originate in the same animal source,
3. or were prepared using similar techniques as for the DSS.
This research has approached the study of the DSS from a multidisciplinary
perspective, combining
A. genetic analyses of the aDNA extracted from the DSS fragments
B. with philological and historical examination of the ancient literary and
religious works copied therein.

Such an integrative approach could be applied to analyses of many additional
scrolls and diverse manuscripts. We are hopeful that it will encourage others
to collaborate and combine their expertise to solve the mysteries of the past.
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Conclusion:
Science helps us piece together
puzzles in our history.

Thank you.

