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Maintenance of agricultural stability in a changing environment —
the archaeobotanical evidence at Emar
Simone Riehl

1. Introduction

The site of Emar is crucial for the understanding of socio-cultural and environmental change in the
Near East. Its position at the middle Euphrates, at the intersection of large cities in northern and southern
Mesopotamia, the eastern inland, and the coastal area in the West enabled the economic bloom of this city
state throughout the Bronze Age, while many other cities experienced decay, particularly during the Middle
Bronze Age.

Emar played an important role in the Euphrates trade already during the Early Bronze Age. A sign of
continuous cultural and religious stability is the fact that, during the foreign rule of the Hittites in the Late
Bronze Age, the emperor originated from the city’s indigenous community.! The Late Bronze Age archive
excavated in the 1970s by a French excavation team demonstrates continuous Syrian relations, although
50% of the texts are written in a system related to the Hittites coming into power. This leads the archaeo-
logist to the conclusion that the Hittite influence was moderate and tolerant, which is an interesting point
concerning economic aspects. The Hittite attitude toward agricultural production may become clear by
comparing the findings from Emar with Hittite and Syrian sites.

Situated in a landscape sensitive to changes in water availability, Near Eastern sites were all more or less
intensively facing economic crises during phases of increasing aridity due to climate change. While it is no
longer debated that climate change around 4200 cal. BP affected many areas in the Near East, the details
and the consequences in specific areas are still mostly unknown.? This is mainly due to the fact that even
global rapid climate change such as the 4200 BP event would have had very different effects in different
areas due to differing boundary conditions.? Therefore we may expect a very different outcome depending
on the economic strategies (preferred crops), mean annual and seasonal precipitation, river discharge or
position of the settlement along the river in relation to other settlements using irrigation water. Thus site
location in relation to water availability (rainfall, position to the sea coast or rivers) must have been critical
for economic decisions. There are of course many more factors, particularly of political nature, that may
have influenced whether the inhabitants of a settlement found a way out of a crisis or abandoned their
homeland. The focus of this study is, however, on the direct relationship of climate change and agricultural
production.

Estimating the boundary conditions for Emar, its crucial position in an area of very low modern mean
annual precipitation (mean annual rainfall at El-Khafseh, the closest weather station roughly 30 km north
of Meskene is 231 mm between 1961-1990) and high interannual rainfall variability* may be put into pers-
pective by the fact that it had direct access to the Euphrates water resources.

So far the causal relationship between climate change and the abandonment of numerous settlements in
the area has not been sufficiently addressed. A large number of palaeoclimate proxies, amongst them the
most relevant geochemical data from Soreq Cave in Israel® and Lake Van® show positive correlation with
socio-political change in the area.” However, correlation between climate change and cultural development
does not necessarily prove their causal relationship.?®

Regional variability in climate development and anthropogenic impact should have led to a very diverse
Near Eastern landscape in the past.” While there is no palynological data for the closer area of modern
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Lake Assad, there is at least some information on ancient landscape use from macro-remain analysis,' thus
indirectly on the components of the Bronze Age vegetation.

The composition of the wood assemblages at Emar in the different periods is comparatively uniform."
As typical for a riverine environment most of the wood charcoal throughout the Bronze Age is derived
from Populus/Salix species, which is up to 94% of the whole charcoal assemblage in the Early Bronze Age.
All the other taxa occur in only small proportions. Only Tamarix (tamarisk) reaches higher proportions,
particularly during the Middle (36.5%) and the Late Bronze Ages (8.3%), which may be an indication of
increased salinity levels during the Middle Bronze Age in contrast to the Early Bronze Age, when tamarisk
was much rarer (3.6%)."?

An acceptable causal link must be able to relate natural developments and recognizable changes in
demographic patterns, thus it must reflect the environmental changes and human reactions at the same
time. Promising candidates for such a link are crop plant remains, because their occurrence in archaeolo-
gical sites reflect human adaptation or decision-making throughout time, while their stable carbon isotopes
bear the signal of water stress the plant experienced during grain filling.'* However, it remains difficult to
disentangle human decisions based on environmental change from those made on other grounds such as
economic interests or political goals.

With the incorporation of the archaeobotanical results from Emar into the investigation of the overall
development of ancient production patterns, the site contributes particularly to the understanding of the
massive demographic change in the Near East.

2. Materials and methods

Between 1999 and 2002 archaeobotanical sampling was conducted at Emar. In all, 58 samples were
hand-floated on-site and analyzed in the archaeobotanical laboratory at the University of Tiibingen with the
available comparative collection and diverse identification literature specified elsewhere'* using binoculars
with magnification up to 30x. Wood charcoal was analyzed and published separately.!> A preliminary
report on a few seed samples is published in Riehl.!s

Descriptive and multivariate statistics were used to analyse the seed assemblages. Particularly the wild
plant assemblage was subject to canonical correspondence analysis (CCA) to detect chronological differen-
ces in the composition of the wild plant and weed taxa. The software used was Analyse-it vers. 1.73 under
Excel for descriptive statistics, Canoco vers. 4.5 for CCA and CanoDraw vers. 4.0 for the graphic output
of CCA.

Isotope analysis was conducted at the Institute of Geosciences of the University of Tiibingen with a NC
2500 connected to a Thermo Quest Delta+XL mass spectrometer. Before the measurements were conduc-
ted carbonate sediment particles were dissolved by hydrochloric acid treatment. Overall analytical preci-
sion was about 0.1%o for 6"*C and 0.5% for %C. The results of this study are published in Riehl ef al. and
contain the details on data evaluation.”” The supra-regional data was collected in the Archaeobotanical
Database of Near Eastern and Eastern Mediterranean Sites.'®

3. Results

Of the 58 samples only 34 contained ancient seeds and fruits, 21 of these contained more than 50
seeds.

The highest seed numbers were obtained from Early Bronze Age contexts, which were most extensively
sampled. With 14 Early Bronze Age samples, 3 Middle Bronze Age, 15 Late Bronze Age, and two samples

10 e.g. Kiister 1989; Miller 1997a; Miller 1997b; Miller er al. 2000; van Zeist — Bakker-Heeres 1985; Riehl 2001;
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1 Deckers 2005.

Deckers this volume.

13 Riehl — Bryson 2007, Riehl ef al. 2008; Riehl 2008; 2009.
14 Riehl 1999; 2001; 2004.

15 Deckers 2005; Deckers this volume.

16 Riehl 2001.

17 Riehl et al. 2008.

18 Riehl — Kiimmel 2005.

178

8/16/09 9:51:42 PM



Sub_25_4flash.indd 179

Emar after the Closure of the Tabga Dam

1ea% 100%

- o
B Triicum
o FEEN I MMM
B0 Elﬂ% Tribicum JdCoooum
o W Lens caginang
s E0% _
e 1 Latiyrnas
%
N Fabacaas aa
Al 40%,
B Ficus cariss
0%
EliL 1% B Jlaa &irdpasa
0% T W s winnera
Hiordewsm wilgan: .=
% W oéhar crops 1% =

“HA MBS LB MBA LBA

Fig. 1: Crop proportions throughout the different periods; left, the complete crop assemblage; right, “other
crops” itemized

from transitional layers (MBA/LBA) the distribution of the material on the different periods is skewed with
Middle Bronze Age contexts being underrepresented.

In all 5423 seeds, fruit and chaff remains were identified, of which slightly more than half of the
remains are from crop species. The archaeological contexts of the sample origin are mainly described as
ash layers.

3.1. The crop remains

3.1.1. Cereals
3.1.1.1. Barley (Hordeum vulgare)

Barley is the dominant crop in all the analysed periods at Emar, and makes up more than 80% of
the crop remains during the Early and the Middle Bronze Age, and more than 60% during the Late
Bronze Age (fig. 1, left). Due to strong corrosion, parts of the cereal grains could not be determined to
the genus level. They, however, most likely belong to barley. Depending on whether the indeterminate
cereals are considered to represent barley or not, the proportions of barley are even higher, i.e. between
80 and 97% during the Early and the Middle Bronze Age, and between 60 and 79% during the Late
Bronze Age.

The dominance of barley in Bronze Age sites in the Near East is a very common phenomenon,' which
has its reasons in the short life-cycle of barley, which ripens faster than wheat, reducing the hot summer
season. Thus barley is considered to be more resistant to drought and salinity than other cereals.?

Some of the barley could be determined as the two-row variety due to good preservation of the rachis
remains. However, for most of the remains this was impossible. Aside from its role as an important contri-
butor to human diet this crop had, according to ancient texts, multi-purpose uses in economy and trade,
such as for paying wages.?!

19 Riehl — Bryson 2007; Riehl 2009.
2 Choi — Min 1982, Hayek et al. 2000.
2 e.g. van Koppen 2001.
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Fig. 2a: Cereal proportions in the area during the Early Bronze Age

Fig. 2b: Cereal proportions in the area during the Middle Bronze Age
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Fig. 2c: Cereal proportions in the area during the Late Bronze Age

The pattern of over-representation of barley was previously interpreted to be related to the specific
economic orientation of the middle Euphrates cities, which seem to have been focused on surplus pro-
duction of barley compared to more northern and coastal sites, where wheat occurred in much larger
proportions.?? The results from Emar support this interpretation. Although irrigation would have made
possible the cultivation of free-threshing wheat along the middle Euphrates, the economic goals seem to
have directed to agricultural production according to a “least risk - highest yield mentality”. These patterns
are at the same time an example of how environmental preconditions and economic interests go hand in
hand in complex societies.

3.1.1.2. Wheat species (Triticum spp.)

Due to the strong dominance of barley in the Emar contexts, the quantification of the other crops is
problematic, because of low find numbers, which are difficult to compare.

There are, however, some aspects of change in the crop assemblages that seem to be relevant to the
overall development.

While in the Early Bronze Age samples of free-threshing wheat (Triticum aestivum/durum) are leas-
twise represented with eleven remains, there are no records for the Middle Bronze Age, and only two
records from Late Bronze Age contexts. Similarly emmer wheat (Triticum dicoccum) is not represented in
the Middle Bronze Age, and occurs only with eight remains in the Early Bronze Age and with one grain
find in the Late Bronze Age. It remains unclear whether this hulled wheat was cultivated at all or whether
it grew as a weed amongst other cereals during the Late Bronze Age.

The importance of emmer wheat amongst the first cereals and staple crops in the Late Neolithic
decreased continuously in the Near East until the end of the Early Bronze Age, while it remained of impor-
tance further west (e.g. in the Aegean) at least until the end of the Late Bronze Age.?® Cultivation of emmer
was almost abandoned in northern Mesopotamia with the beginning of the Middle Bronze Age.*

22 Riehl — Bryson 2007; Riehl 2008 and 2009; see also figure 2.
% Riehl — Nesbitt 2003.
24 Riehl 2009; see also figure 2.
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Fig. 3a: Pulse crop proportions during the Early Bronze Age

3.1.2. Pulses

The pulse crops were most prominent in the Middle Bronze Age samples at Emar, and amongst them lentils
(Lens culinaris) reached the highest proportions, while during the Late Bronze Age they appear to be random.

Lentil belongs to the most valued pulse crops due to its taste and high protein content (ca. 25%).>> The
crop occurs in high ubiquity during the Early Bronze Age in a number of Near Eastern sites, but it seems
to be somewhat reduced to the Euphrates area during the Middle Bronze Age, even when the lower number
in analysed sites from this period are considered.

Experiments on the effect of seasonal rainfall and low winter temperatures on lentil yield show that
rainfall accounts for most of the variance in mean seed yield, in contrast to temperature, which has only a
low effect on the yield.?

In general with the transition from the Early to the Middle Bronze Age there seems to be a shift from
large proportions of garden pea (Pisum sativum) in the northern Syrian territory to higher proportions in
bitter vetch (Vicia ervilia).?” In this relation it is important to note that bitter vetch is considered to be rela-
tively drought tolerant in comparison to garden pea.?® With the Late Bronze Age many settlements seem to
have focused on bitter vetch and grass pea (Lathyrus sativus) (fig. 3c).

3.1.3. Fruit crops

Fig (Ficus carica) was the only fruit that was represented throughout all the periods of the Bronze Age
at Emar, while olive (Olea europaea) and grape (Vitis vinifera) occur only in the Early and Late Bronze
Age samples, with relatively high proportions of grape seeds in the Late Bronze Age samples. Amongst the
charcoal remains three fragments of date (Phoenix) were found in a Late Bronze Age sample.”’

1)

> Franke 1992.

2 Erskine — El 1993.

27 figure 3 and Riehl 2009.

2 Enneking ef al. 1995; Martin — Jamieson 1996.
2 see Deckers this volume.
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Fig. 3c: Pulse crop proportions during the Late Bronze Age
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Grape is considered to have significantly contributed to food production in the Old World at least since
the Early Bronze Age.*® The fruit is rich in carbohydrates, the raisins are a valuable storable food, and the
juice serves for the fermentation of wine.

Grape vine is adapted to Mediterranean-type environments, and cultivation during the Early Bronze
Age seems to have been practiced considerably southward of the actual natural distribution of the wild
progenitor (Vitis vinifera ssp. sylvestris) (fig. 4a). Even allowing for the fewer analyzed Middle Bronze Age
sites, grape cultivation generally seems to be reduced during this period particularly in the central northern
Syrian territory (fig. 4b). Particularly during the Late Bronze Age grape occurs in rather large proportions
in some sites, suggesting intensive cultivation and irrigation of the species (fig. 4c).

Olive also occurs beyond its modern natural area of distribution, and suggests different distribution pat-
terns in antiquity compared to the modern ones. Although olive pips occur only in small numbers in more
inland sites the findings of olive wood charcoal® suggest a cultivation of the species at the location where
it was found rather than the import of fruits.

3.2. Wild plant species
Roughly half of the plant remains (2385) belong to the wild plant category.

Amongst the 101 wild plant taxa, 22 occurred only with one single record (see table). They were exclu-
ded from statistical analysis.

The most numerous taxa belong to either the cereal weed category (large-seeded grasses which were
growing with the cereals and arrived at the site as crop-processing by-products) or cannot definitely be
considered as field weeds (e.g. Rumex sp. - dock).

Only the most numerous taxa, with changing presence throughout the Bronze Age will be discussed here.

The Early Bronze Age wild plant assemblage at Emar consists to 48% of large-seeded grasses like,
Bromus spp., Lolium spp. Eremopyrum spp., Hordeum spontaneum and others, which were most likely
growing with the cereals, particularly with barley.

Rumex species contribute 17% to the Early Bronze Age wild plant assemblage. These herbs of mainly
open, sandy, sometimes moist habitats, were present by the thousands in sheep/goat coprolites from Tell
el-‘Abd,* emphasizing a specific way of arrival at the site different from crop weeds. Although it cannot be
excluded that the Rumex in Emar was growing as a crop weed, there is a high probability that it arrived at
the site via animal dung, which is mainly recorded in form of sheep and goat pellets from Early Bronze Age
contexts. The genus is not represented in the Middle or in the Late Bronze Age contexts.

Besides these dominant taxa in the Early Bronze Age assemblage, other typical weeds reach relatively high
proportions. These are Galium sp. (3%) and Silene sp. (2%). But also other taxa probably not of crop weed cha-
racter were relatively frequent, as e.g. Prosopis farcta (2%), which indicates the presence of degraded areas.

The most numerous taxa in the Middle Bronze Age assemblage are Phalaris sp. (canary-grass), which
are present with 35%. The plant is a low- to medium-growing (20-150 cm), small-seeded grass, mainly in
disturbed, open habitats. Some species of the genus (Ph. aquatica L., Ph. arundinacea L.) are indicative of
moist conditions and irrigated fields. It is interesting to note that they only occur with a few finds during the
Early and the Late Bronze Age periods.

The large-seeded cereal weed grasses contribute 32% of the Middle Bronze Age assemblage.

Another species of comparatively high counts in the Middle Bronze Age contexts is Scirpus maritimus
(club-rush, 4%). Club-rush occurs today as a weed of irrigated crops. It is highly adaptive to changing envi-
ronmental conditions and tolerates changing water levels as well as slightly saline soils. It is often found at the
edge of irrigation ditches. This assemblage, rich in taxa from predominantly moist habitats is in contrast to the
crop assemblage, which is rich in drought-tolerant species and poor in drought-susceptible species. The combi-
nation of these two characteristics makes irrigation of the crops very likely due to increased arid conditions.

Besides the generally numerous large-seeded grasses (17%) an enriched species spectrum of weeds is
present in the Late Bronze Age samples, although all in relatively low proportions.

Several taxa appear for the first time in the Late Bronze Age layers. These are typical weeds like
Valerianella species, Adonis cf. annua, and Fumaria officinalis. There are also an increased number of taxa
indicating the emergence of saline soils, like Salsola kali or the increased presence of Aizoon hispanicum.

30 Zohary — Hopf 2000.
31 see Deckers, this volume.
32 Riehl 2006.
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Fig. 4a: Grape proportions in Early Bronze Age Near Eastern sites; white shadow: modern natural
distribution of Vitis vinifera subsp. sylvestris

Fig. 4b: Grape proportions in Middle Bronze Age Near Eastern sites
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Fig. 4c: Grape proportions in Late Bronze Age Near Eastern sites

However, the taxa indicative of irrigation practice during the Middle Bronze Age are only presented with
few remains in the Late Bronze Age.

The canonical correspondence analysis plot of the archaeobotanical assemblage reveals, despite a gene-
ral similarity of the assemblages from different periods, the particular distinctiveness of the Middle Bronze
Age data set in comparison with the Early and the Late Bronze Age data (fig. 5). Particularly a large part of
the Early Bronze Age samples are relatively similar to each other (center of the diagram). The correspon-
dence plot confirms the above described close association of Rumex with the Early Bronze Age samples,
of moisture indicating taxa (Phalaris sp., Scirpus maritimus) with the Middle Bronze Age samples and
salinity-adapted species (Salsola kali, Aizoon hispanicum) with the Late Bronze Age samples.

3.3. Stable carbon isotopes in the crop plants

Stable carbon isotopes are since recently used in archaeobotany to detect ancient moisture conditions
for crop cultivation.*® This is possible due to a positive correlation between 8*C values in C3 plant tissues
and available moisture. Increasing water stress leads to a reduced carbon fixation from CO, in the plant
cells. Moisture availability during the grain-filling thus determines the range of 8'*C, which is more nega-
tive under moist conditions and less negative under arid conditions. The fact that the CO, content of the
atmosphere changed throughout history requires discrimination (A) of the values to enable time-transgres-
sive comparisons.** In this case lower positive values reflect water stress.

As can be recognized in figure 6, the means of 8'*C in barley are slightly lower during the Middle
Bronze Age, which may indicate a slightly higher water stress than during the Early and the Late Bronze
Age. The ANOVA (analysis of variance) test shows however that the variation between these means is not
significantly different by providing p-values (probability; p of 1-way ANOVA=0.78) not significant for dis-
carding the null-hypothesis, which means that differences between data of the different periods may indeed
not reflect differences in water availability.

Previous research on a large number of Near Eastern sites, however, demonstrated that there is indeed a
significant change in moisture availability with the transition from the Early to the Middle Bronze Age in

3 e.g. Ferrio et al. 2005; Araus et al. 1997; Riehl et al. 2008.
3% Farquhar et al. 1989
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Fig. 5: Canonical correspondence analysis of the wild plant assemblages at Emar
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the area.’ The fact that this is not clearly visible in the Emar data may be related to the practice of irrigation
during the Middle Bronze Age, as suggested by the wild plant assemblages.

4. Discussion
4.1. Driving forces of plant production at Emar

Barley was most likely part of the Euphrates trade, possibly not only as a trade good, but also as a
currency, as it must have been the most stable plant product in the economy of the city. While city states
and other settlements further to the North, the East and along the Mediterranean coast were cultivating
a broader range of crops, and in particular higher proportions in wheat during the Early Bronze Age, at
Emar and neighbouring settlements along the Euphrates agriculture seems to have been dominated by bar-
ley cultivation. This contrast in monopolizing on barley cultivation in comparison with the settlements in
greater distance may reflect the economy distinctiveness of settlements in this area and the dependence of
economy on a specific environmental potential at the same time.

The traditional orientation in culture and religion, as recognized in the Late Bronze Age archaeological
evidence, may have influenced economic strategies during that period. The comparatively strong stability in
agricultural production even in the Late Bronze Age may be interpreted as a sign of the liberality of the Hittites
in this area or even of their understanding of the ecological diversity of their empire. Not much is known
however on Hittite agro-production. The written evidence usually does not allow conclusions on proportions
of actual cultivated crops in specific areas.*® Only a few archaeobotanical investigations have been conducted

35 Riehl et al. 2008; Riehl 2008.
36 Hoffner 1974; Hoffner 2001.
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Fig. 6: ABC values of barley from Emar throughout time. Bars show the medians with the 95%
confidence level including maximum and minimum value of the data set. The diamond-shaped bars show
the means and 95% confidence level. P of 1-way ANOVA = 0.78. Cross indicates potential outlier.

in the Hittite heartland, namely Bogazkoy?” and Kusakli,®® all of which are difficult to set into a quantitative
framework. Few palaeoclimate proxies® suffer from low chronological resolution in the recent Holocene
layers. Generally any observable changes in pollen diagrams or other records in historic times are explained as
signals of human impact, but how they relate to the northern Mesopotamian sites remains difficult to assess.

Despite the distinctiveness of the assemblages of the different periods at Emar, in comparison with
archaeological sites further north or east*” and within the Mediterranean ecotopes (e.g. Tell Atchana) they
are relatively uniform within Emar itself as concerns change in agricultural production throughout time.
This characteristic of stability in the Emar assemblage is common to a couple of other sites along the
Middle Euphrates. They all are characterized by a relatively stable dominance of barley throughout the
Bronze Age, signalizing a certain economic stability even in periods of critical environmental conditions
like the Middle Bronze Age. This economic strategy of concentrating on barley cultivation may be descri-
bed as “maximum yield under lowest risk”.

During the Early and the Middle Bronze Age these production strategies may have been in relation to the
general demographic patterns, which are outlined by Wilkinson.* While in other areas of the Syrian territory
population density seems to have decreased with the transition from the Early to the Middle Bronze Age,*
settlement density increased in the Lake Assad region with the end of the Early Bronze Age. Assuming an
immigrating population from other regions during these periods the “maximum yield under lowest risk” stra-
tegy would have been most effective, and would have supported the maintenance of barley as a bulk crop.

However, for the earlier phases of the Early Bronze Age (c.2600 BC), it has been stated that agricultural
conditions must have been extraordinarily favourable due to increased precipitation.** This was recently sup-
ported by palaeoclimate models and isotopic evidence in crop remains, which shows higher water availability
during the phases II-1II of the Early Bronze Age followed by a decrease in moisture towards the end of the
Early Bronze Age.** Unfortunately it is impossible to attain such a high chronological resolution from the
published archaeobotanical data, because the majority of samples are only assigned to complete periods

37 Hopf 1992; Neef 2001.

3 Pasternak 1998; 1999 and 2000.

¥ e.g. Roberts et al. 2001.

e.g. Tell Mozan, Riehl in press a.

4 Wilkinson 2004.

see most recently Ristvet — Weiss 2005 for the Khabur region.
4 Akkermans — Schwartz 2003.

4 Riehl et al. 2008.
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Fig. 7: Landscape at Emar

instead of being subject to direct absolute dating. Therefore, archaeobotanical assemblages deriving from dif-
ferent phases within a period show the mean composition for the period rather than the individual characteris-
tics of assemblages. Particularly the long duration of the Early Bronze Age with obvious climatic fluctuations
is prone to reflecting mean adaptation, thus concealing the contrast to the following or previous periods.

4.2. Agriculture and palaeoenvironmental change at Emar

The modern landscape around Emar is today amongst the most degraded in a country with already
more than 80% desertification according to FAO statistics, which explains the classification of the area as
so-called “badlands” (fig. 7). Potential vegetation in this area is, however, according to Hillman a terebinth-
almond woodland steppe with riverine forest components, which should be present at the Euphrates,* and
a comparatively productive landscape in terms of vegetation cover during the Early Bronze Age is also
suggested by the archaeobotanical wild seed plant assemblages at Emar.

The Early Bronze Age vegetation cover was exposed to extensive environmental change throughout the
Bronze Age.

While the ecological characteristics of wild plant taxa indicate the presence of moist habitats due to
vegetation units that may have been more closed in the Early Bronze Age than during the following periods,
the Middle Bronze Age weed taxa seem to derive from increasingly irrigated plots, which seems to conti-
nue into the Late Bronze Age with the emergence of salinity indicators. An equivalent trend is indicated in
the development of woodland vegetation.*

There are several taxa occurring only in the Early Bronze Age samples, which suggest patches of relati-
vely closed vegetation. Rumex sp., a taxon usually relatively common on sandy soils in the Mediterranean,
growing under conditions which are not too arid, represents one of the most frequent finds in the Early
Bronze Age samples at Emar. It is only recorded with a few specimens in the later dating samples.

Blackberry (Rubus spp.) usually grows at the edge of forests and its presence in the Early Bronze Age
samples from Emar needs to be discussed. There are no representatives of the genus today that grow in
the territory of the Syrian Euphrates. The only two species (Rubus canescens DC. and Rubus ulmifolius
Schott) with a distribution in SW Asia are restricted to the coastal regions and the higher altitudes in the

4 Hillman in Moore et al. 2000.
4 see Deckers this volume.
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mountainous area to the north.*” There are at least two possible explanations for the findings. Either the
landscape was very similar to the modern Mediterranean landscape or the mountainous areas in southern
Turkey due to higher precipitation and denser vegetation cover, or the Rubus nutlets were derived from
animal dung and were brought into the settlement by mobile sheep or goat flocks from very distant regions
(> 150 km).

The fact that high amounts of Populus/Salix (poplar/willow) and Tamarix (tamarisk), Alnus (alder),
Ulmus (elm), Phragmites (common reed), and Platanus (plane) are present in the anthracological assem-
blage*® strongly supports the former argument and the existence of extensive riverine gallery forest with
adequate habitats for genera like Rubus and Rumex. The fact that free-threshing wheat and grape propor-
tions are higher during the Early Bronze Age than in the following period and the comparatively high -A*C
values of barley give additional support to good water availability.

The crop and wild plant assemblages of the Middle Bronze Age samples are in strong contrast to the
Early Bronze Age assemblages. Not only are barley proportions slightly higher during the Middle Bronze
Age, but also the more water demanding crops of free-threshing wheat, grape, and olive were no longer
cultivated during this period. Although the A*C values of barley are not significantly lower than in the
previous period and suggest irrigation to a certain degree also by the presence of water indicators such as
Scirpus maritimus, irrigation water seems not to have been sufficient for sustaining wheat, grape and olive
cultivation. The anthracological results support this model with particularly higher proportions in Tamarix
sp. and Lycium sp.* In general the archacobotanical and geochemical results fit very well the palaeoclimate
proxies of the area,* and are also in agreement with the palacoclimate model conducted by the author® in
using the macrophysical climate model developed by Bryson.>

In the Late Bronze Age at the latest continuous irrigation must have released environmental problems such
as widespread salinization, which is evident by the first presence of salinity indicators such as Salsola kali
and Aizoon hispanicum. However, irrigation enabled the cultivation of fruit trees and free-threshing wheat to
a certain amount. Also the A®C values of barley are slightly higher than in the Middle Bronze Age indicating
slightly increased water availability during the Late Bronze Age. Relatively high proportions in grape seeds
suggest a comparatively strong focus on this crop, which may be supported by the textual evidence.>

These results may be supported by higher Salix/Populus charcoal proportions during this period and the
fact that the environment sustained Mesopotamian fallow deer (Dama mesopotamica) as identified in the
zooarchaeological remains from this period.>*

5. Conclusions

The archaeobotanical assemblage from Emar reflects a specific ecological and economic pattern in
agreement with other sites of the area of the middle Euphrates.

Increasing aridity with the end of the Early Bronze Age and the beginning of the Middle Bronze Age,
which led to the abandonment of settlements in various places, and in particular in the Khabur area, did not
ruin the economic basis at Emar due to a persistent “maximum yield under lowest risk” strategy by focusing
on barley cultivation throughout the Bronze Age.

Drought-susceptible crops such as free-threshing wheat and grape were abandoned during the Middle Bronze
Age, and irrigation of at least some crops was practiced. This wise adaptation to increased aridity during the
Middle Bronze Age and the genuine link to earlier traditions with increased cultivation of grape during the Late
Bronze Age enabled the maintenance of a relatively stable economy at Emar throughout the Bronze Age.

Acknowledgements

I would like to thank Uwe Finkbeiner, his team and in particular Ferhan Sakal for their interest in envi-
ronmental research, attentive sampling and tireless replying to enquiries. Financial support for archaeobo-
tanical and isotopic analysis was provided by the German Research Council (DFG).

47 Browicz 1994.

4 see Deckers this volume.

4 see Deckers this volume.

30 Bar-Matthews 2003; Lemcke — Sturm 1997.
31 Riehl et al. 2008.

52 Bryson — DeWall 2007.

33 Beckmann 1996; Westenholz 2000.

3% Giindem — Uerpmann 2003.

190

8/16/09 9:52:00 PM



Sub_25_4flash.indd 191

Emar after the Closure of the Tabga Dam

References

AKKERMANS, P. M. M. G.—SCHWARTZ, G. M.
2003  The archaeology of Syria. From complex hunter-gatherers to early urban societies (ca.
16000-300 BC).

ARAUS, J. L. - FEBRERO, A. - BUXO, R. - CAMALICH, M. D. - MARTIN, D. - MOLINA, F. —
RODRIGUEZ-ARIZA, M. O. - ROMAGOSA, 1.

1997 Changes in carbon isotope discrimination in grain cereals from different regions of the western
Mediterranean basin during the past seven millennia. Palaeoenvironmental evidence of a differential
change in aridity during the late Holocene, Global Change Biology 3, 107-118.

BAR-MATTHEWS, M.
2003  Soreq and Peqiin Caves, Israel speleothem stable isotope data. IGBP PAGES/World Data Center
for Paleoclimatology Data Contribution Series #2003-061. NOAA/NGDC Paleoclimatology Program.

BAR-MATTHEWS, M. - AYALON, A. K.

1998  Middle to late Holocene (6500 yr. period) paleoclimate in the Eastern Mediterranean region from
stable isotopic composition of speleothems from Soreq Cave, Israel, in: Water, environment and society in
times of climatic change, 203-214.

BECKMANN, G.
1996  Texts from the vicinity of Emar in the collection of Jonathan Rosen.

BROWICZ, K.
1994  Chorology of trees and shrubs in south-west Asia and adjacent regions. Volume 10.

BRYSON, R. A. - DEWALL, K. M.
2007 A paleoclimatology workbook: high resolution, site-specific, macrophysical climate modeling.
The Mammoth Site, Hot Springs, SD.

CHOI, W. Y. - MIN, K. S.

1982  Studies on the drought resistance of major food crops II. Effect of water stress on the activity of
nitrate reductase and protease, and the accumulation of free proline in barley and wheat at seedling stage,
Korean Journal of Crop Science 27, 60—65.

DECKERS, K.
2005  Anthracological research at the archaeological site of Emar on the Middle Euphrates, Syria,
Paléorient 31, 153-168.

ENNEKING, D. - LAHLOU, A. - NOUTFIA, A. - BOUNEJMATE, M.
1995 A note on Vicia ervilia cultivation, utilization and toxicity in Morocco, Al Awamia 89, 141-148.

ERSKINE, W. - EL, A. F.
1993  Rainfall and temperature effects of lentil (Lens culinaris) seed yield in Mediterranean
environments, Journal of Agricultural Science 121, 347-354.

FAIST, B. — FINKBEINER, U.
2002  Emar. Eine syrische Stadt unter hethitischer Herrschaft, in: Die Hethiter und ihr Reich. Das Volk
der 1000 Gétter, 190-195.

FARQUHAR, G. D. - EHLERINGER, J. R. - HUBICK, K. T.
1989  Carbon isotope discrimination and photosynthesis, Annual Reviews Plant. Physiol. Plant. Mol.
Biol. 40, 503-537.

FERRIO, J. P. - ARAUS, J. L. - BUXO, R. - VOLTAS, J. - BORT, J.
2005  Water management practices and climate in ancient agriculture: inferences from the stable
isotope composition of archaeobotanical remains, Vegetation History and Archaeobotany 14, 510-517.

FINKBEINER, U. - ATTOURA, H. — FAIST, B. - KONIG, U. - SAKAL, F. - STARKE, F.
2001 Emar 1999 — Bericht tiber die 3. Kampagne der syrisch-deutschen Ausgrabungen, Baghdader
Mittteilungen 32, 41 — 110 (+ plates and maps).

FRANKE, W.
1992  Nutzpflanzenkunde. Nutzbare Gewéchse der geméBigten Breiten, Subtropen und Tropen.

GUNDEM, C.Y. - UERPMANN, H.-P.
2003  Erste Beobachtungen an den Tierknochenfunden aus Emar (Syrien) - Grabungen bis 2002,
Baghdader Mitteilungen 34, 119-128.

HAYEK, T. - BEN-SALEM, M. - ZID, E.
2000  Mechanisms or strategies of resistance to drought in wheat, barley and triticale, Options
Méditerranéennes, Série A, Séminaires Méditerranéens, 287-290.

191

8/16/09 9:52:00 PM



Sub_25_4flash.indd 192

Subartu XXV

HOFFNER, H.
2001 Alimenta revisited, in: G. Wilhelm (ed.), Akten des IV. Internationalen Kongresses fiir
Hethitologie, Wiirzburg, 4.—8. Oktober 1999, 199-212. Studien zu den Bogazkdy-Texten.

HOFFNER, H. A.
1974 Alimenta hethaerorum: food production in Hittite Asia Minor, American Oriental Society.

HOLE, F.
1994  Environmental instabilities and urban origins, in: G. Stein — M. S. Rothman (eds.), Chiefdoms
and Early States in the Near East. The organizational dynamics of complexity, 121-151.

HOPF, M.
1992  Plant remains from Bogazkdy, Review of Palacobotany and Palynology 73, 99—104.

KUSTER, H.
1989  Bronzezeitliche Pflanzenreste aus Tall Munbaqa, Mitteilungen der Deutschen Orient-
Gesellschaft zu Berlin 121, 85-91.

LEMCKE, J. - STURM, M.

1997  Delta 18 O and trace element measurements as proxy for the reconstruction of climate changes at
Lake Van (Turkey): preliminary results, in: H. N. Dalfes — G. Kukla — H. Weiss (eds.), Third millennium
BC climate change and Old World collapse, 653-678.

MARTIN, R. J. - JAMIESON, P. D.
1996  Effect of timing and intensity of drought on the growth and yield of field peas (Pisum sativum
L.), New Zealand Journal of Crop and Horticultural Science 24, 167-174.

MILLER, N. F.

1997a  Farming and herding along the Euphrates: environmental constraint and cultural choice (fourth
to second millennia BC), in: R. L. Zettler (ed.), Subsistence and settlement in a marginal environment:
Tell es-Sweyhat, 1989 — 1995, MASCA Research Papers in Science and Archaeology, 123—132.

1997b  Sweyhat and Hajji Ibrahim: some archaeobotanical samples from the 1991 and 1993 seasons, in:
R. L. Zettler (ed.), Subsistence and settlement in a marginal environment: Tell es-Sweyhat, 1989-1995,
MASCA Research Papers in Science and Archaeology, 95-122.

MILLER, N. F. - SCHWARTZ, G. M. - CURVERS, H. H. - GERRITSEN, F. A. - MACCORMACK, J.
A.-WEBER, J. A.
2000 Plant remains, American Journal of Archaeology 104, 438-447.

MOORE, A. M. T. - HILLMAN, G. C. - LEGGE, A. J.
2000  Village on the Euphrates: from foraging to farming at Abu Hureyra.

NEEF, R.
2001  Getreide im Silokomplex an der Poternenmauer (Bogazkoy) - Erste Aussagen zur Landwirtschaft,
in: J. Seeher (ed.), Die Ausgrabungen in Bogazkoy-Hattusa 2000, Archdologischer Anzeiger, 335-341.

PASTERNAK, R.

1998  Ubersicht iiber die Ergebnisse der archiobotanischen Arbeiten in Kusakli 1994 - 1997 und ein
Interpretationsansatz zu den Befunden, Mitteilungen der Deutschen Orient-Gesellschaft zu Berlin 130,
160-170; 171-174.

1999  Bericht iiber die archdobotanischen Arbeiten in Kusakli 1998, Mitteilungen der Deutschen
Orient-Gesellschaft zu Berlin 131, 109-111.

2000  Archiobotanische Arbeiten 1999: Die Bearbeitung eines Massenfundes von Gersten im
Nordfltigel des Gebdudes C, Mitteilungen der Deutschen Orient-Gesellschaft zu Berlin 132, 348-351.

RIEHL, S.
inpressa  Plant production in a changing environment - The archaeobotanical remains from Tell
Mozan, in: P. Pfilzner (ed.), Tell Mozan: Naturwissenschaftliche Untersuchungen.

inpressb A cross-disciplinary investigation of cause-and-effect for the dependence of agro-production
on climate change in the ancient Near East. Miinzel, S. — de Beauclair, R. (eds.) Festschrift for Hans-Peter
Uerpmann.

1999  Bronze Age environment and economy in the Troad: the archaeobotany of Kumtepe and Troy.
2001  Vorbericht der archiobotanischen Bestandsaufnahme in Emar, Baghdader Mitteilungen 32, 157-172.

2004  Archaeobotany at the Early Bronze Age settlement of Hirbet ez-Zeraqon: a preliminary report,
Zeitschrift des Deutschen Paléstina-Vereins 120, 102-122.

192

8/16/09 9:52:00 PM



Sub_25_4flash.indd 193

Emar after the Closure of the Tabga Dam

2006  Nomadism, pastoralism and transhumance in the archaeobotanical record. Examples and metho-
dological problems, in: S. Hauser (ed.), Die Sichtbarkeit von Nomaden und saisonaler Besiedlung in der
Archiologie. Multidisziplindre Anndherungen an ein methodisches Problem, Orientwissenschaftliche
Hefte, 105-125.

2008  Climate and agriculture in the ancient Near East: a synthesis of the archaeobotanical and stable
carbon isotope evidence, Vegetation History and Archaeobotany 17, 43-51.

2009  Archaeobotanical evidence for the interrelationship of agricultural decision-making and climate
change in the ancient Near East, Quaternary International 197, 93—114.

RIEHL, S. — BRYSON, R. A.
2007  Variability in human adaptation to changing environmental conditions in Upper Mesopotamia
during the Early to Middle Bronze Age transition, Varia Anatolica XIX, 523-548.

RIEHL, S. - BRYSON, R. A. - PUSTOVOYTOV, K.
2008  Changing growing conditions for crops during the Near Eastern Bronze Age (3000-1200 BC):
The stable carbon isotope evidence, Journal of Archaeological Science 35, 1011-1022.

RIEHL, S. - KUMMEL, C.
2005 Archaeobotanical database of Eastern Mediterranean and Near Eastern sites.

RIEHL, S. - NESBITT, M.

2003  Crops and cultivation in the Iron Age Near East: change or continuity?, in: B. Fischer (ed.),
Identifying Changes - The transition from Bronze to Iron Ages in Anatolia and its neighbouring regions.
Proceedings of the International Workshop Istanbul, Nov. 8-9, 2002, 301-312.

RISTVET, L. - WEISS, H.

2005  The Habur Region in the late third and early second millennium BC, in: W. Orthmann (ed.), The
history and archaeology of Syria.

ROBERTS, N. - REED, J. - LENG, M. J. - KUZUCUOGLU, C. - FONTUGNE, M. — BERTAUX, J. —
WOLDRING, H. - BOTTEMA, S. - BLACK, S. - HUNT, E.

2001  The tempo of Holocene climatic change in the Eastern Mediterranean region: new high-
resolution crater-lake sediment data from central Turkey, The Holocene 11, 721-736.

STAUBWASSER, M. — WEISS, H.
2006  Holocene climate and cultural evolution in late prehistoric-early historic West Asia, Quaternary
Research 66, 372-387.

VAN KOPPEN, F.
2001  The organisation of institutional agriculture in Mari, Journal of the Economic and Social History
of the Orient 44, 451-504.

VAN ZEIST, W. - BAKKER-HEERES, J. A. H.
1985  Archaeobotanical studies in the Levant 4. Bronze Age sites on the north Syrian Euphrates,
Palaeohistoria 27, 247-316.

WEISS, H.
2000  Beyond the Younger Dryas, in: G. Bawden — R. Reycraft (eds.), Confronting natural disaster:
engaging the past to understand the future, 75-98.

WESTENHOLZ, J. G.
2000  The Emar tablets.

WICK, L. - LEMCKE, G. - STURM, M.

2003  Evidence of Lateglacial and Holocene climatic change and human impact in eastern Anatolia:
high-resolution pollen, charcoal, isotopic and geochemical records from the laminated sediments of Lake
Van, Turkey, The Holocene 13, 665-675.

WILKINSON, T. J.
2004  On the margin of the Euphrates. Settlement and land use at Tell es-Sweyhat and the upper Lake
Assad area, Syria.

WIRTH, E.
1971  Syrien: Eine geographische Landeskunde.

ZOHARY, D. - HOPF, M.
2000  Domestication of plants in the Old World: The origin and spread of cultivated plants in West
Asia, Europe, and the Nile Valley.

193

8/16/09 9:52:00 PM



S did pA2fiula SYIA QBAJRIA
ureig/paas SuIYSIY)-921) “WNPIEAN] WNII1L] QB20ROJ
urei3/paos “ds wnoniLf JL30ROg

4 eyd | Q8 ‘wnd2000uou/WNII021P WNILL] 9BI0ROJ

JJeyo aseq owN[3 ‘WHnI2001p WNI1L] L2004

Heyo SIYORT “UWININP/UNALISID WNILL] JL30ROq

ureig/pass WNINP/UNAIISID WNINLL] QBAIBOJ

JJeyd SIYORI ‘QUDSINA WNIPAOL] QB20ROq

€1 i 4 0S €€ urei3/paos 24D3NA WNIPLOF] JL30RO4
I 1 J3eyd SIYORI ‘2UDSINA 2UDS|NA WNIPAOF] 9B30ROJ

¥4 9 ¢ 8L 961 JJeyo | SIYORI ‘wnyd1sIp 240SNA WNapLOF] L20RBOJ
ureid/paos 2403]NA “J0 24DSINA WNIPLOF] JL30ROq

6 J3eyo siyoel ““ds wnap.iop] 820804

ureig/paos PRISIM] ‘DUDSINA "JO WNIPAOL] B20ROJ

I Heyo SJUQW SIS J0OI ‘BI[EAI) Eliehl ok |

SI eyo SIYORI ‘BI[BAID) JeoOROq

L ol I L9 6S JJeyd sjuowFely WNO ‘LI[BAI)) BoOROq
I I I urei3/paos BI[BAIDD 983004

did vavdo.una va|Q QBAILI[O

Z S ureig/paos DILIDD SNI1 QBOORIOIN
urei3/paos D142 DIDIA JrooRqR]

z 9 ureig/pass snayIvT | DI2IA IRl
ureig/pass SLDUIIND SUIT rooRqR]
ureid/paos DA2I12/SNAYDS SNALYIDT JrooRqR]
ureig/pass WNUNILID 42I1)) aeaoeqeq
ureig/paas “ds suag 3o eooRqR]

q jaed juerd sdoxd
vedd vl Vel Vel vead vead sunep
000T W JOA “WIP3as
16-05/£9 01-75/6S TH-TSIvL 0T-TS/EL 16-25/09 16-75/09 [role
1-50d€ y0dd €0dd z0dd z-10dd 1-10dd ou ardwies
6661 Tewy 6661 Tewy 6661 Tewy 6661 Tewy 6661 Tewy 6661 Tewyq
xipuaddy

194

8/16/09 9:52:00 PM ‘

Sub_25_4flash.indd 194


chrivdb
Sticky Note
add running head and pagination


I I ¢ ureid/pass seooe[[Aydofre) |oeaoejAydofre)

ureIg/pass ‘ds pripuaty |sedoe[jAydolie)

1 ureig/paos od Ky sixvyopdiquniaquidsis QroORIISSRIg

I ureis/pass od Ky wmiprday QeooROISSEIg

1 ureig/pass od Ky sisdounuvpav) JeooRIISSRIg

ureIg/paas 08pon.a spiung QroORIISSEIg

ureig/paas JeaoRIISSEIg ELER IO |

ureIs/pass “ds voissvag QeooROISSRIg

ureig/paas YA ‘wn.iopinuay wnuiadsoyry Jeoorureiog

I S I ureig/paas AN ‘WnL0pfinua) wnuiadsoyry Jeaorurseiog

¥ 1 1 ureIs/pass yan “ds wnuiadsoyy JeadeuIdeiog

ureig/paas YA OSUIALD WNULIZASOYIIT Jeoorurseiog

ureig/paas AN ‘ASUIALD Wnuti2dsoyiry Jeaorurdeiog

z 1 ureIs/pass “ds wnmyorg JeadeuIdeiog

ureIg/paas YA ‘SU2qUINI2P 3O DIGIULY JeooruIseiog

ureig/paas AN ‘SUIQUINIZP “JO DIqIULY Jeaorurseiog

1 s1omop seysodwo) QBIORIAISY

ureIg/paos aeyisodwo) QBIORIAISY

I urers/pass “ds snupyriv) 9BOORIASY

I ureIs/pass “ds stuwayiuy QBIORIAISY

ureIg/paas DINI0d SIUYIUY QBIORIAISY

urers/pass “ds sijri0f seooerdy

ureIs/pass “ds wn.anajdng seaoerdy

€ ureig/poos wndupds1y uoo2ry QBOOROZIY

exe) juerd ppim
vdd Va1 val val vad vad Sunep
000t [W "[OA "WIPas
16-05/€9 01-¢S/6S Th-CSIvL 0C-CS/EL 16-2S/09 16-2S/09 [ea1e
1-s0dd ¥0dd €0dd codd c¢1odd I-10dd ‘ou odures

6661 tewy 6661 tewy 6661 Jfewy 6661 Jfewy 6661 fewy 6661 fewy

8/16/09 9:52:00 PM ‘

Sub_25_4flash.indd 195



ureIg/paos QeaoerIWe | QeaorIwe |

ureIg/pass ‘ds v3nly QedoRIWE]

L 4 urers/paas “ds vjjouosiiy JeadRqR]

ureIg/paos “ds wnijofisg oeoorqe

8 T ureIg/paos p1ouvf s1dosoaq JeooBqER]

ureig/pass “ds siyofuqou JeooRqR

ureIg/paos sipudffo 3o SniojIjI N orooeqe

+ ureIg/paos adKy o3vopapy JeoOBqER]

1 I S L1 ureid/paas POpPI9s-[BWS ‘OBAORqR] JeoorqR

9 ureIg/poos Papaos-o3Ie[ ‘oraoRqR oroorqe

ureIg/paos ‘ds sidasooddry JeooBqER]

19 ureIs/paos “ds vjjiuo.a0) Jroorqeq

I ureIg/paos “ds smpp8v.aisy oroorqe

Z ureIg/paos snujravu snda1o§ oeaoeradL)

urers/paas sn3uoj snaadq) qeooeradL)

ureig/poss wradsopua ‘oeaderadL) JeoorradL)

1 Z ureig/pass oeaoeradA) QeaoeradL)

ureIs/paos “ds wnwayiuvyagy QBIOBISID

1 ureIg/paos ‘ds ppavng | sesodeipodousy)

ureIg/paos vy vjosips | 2edoeipodousay)

1 1 1 ureIg/paos ‘ds wnipodouay?) | oeaderpodouay)

¥ ureIg/paos appanut 30 wnipodoudy? | eaderpodousy)

ureIg/paos suupdma piag | oeaderpodousy)

Iy “ds xa7d143y | oeoorIpodoudy)

ureIg/paos paso.4 xajdiyy | eadeipodousy))

+ 9 S ureIg/paos ‘ds auapg | oeooerjAydokie)

8 4 ¢ ¢ ureIs/paas “dds pjiydosd{ry | oease[jAydokie)

ureig/poes | wradsopus “ydokie)/oerpodousy) | seooe[jAydokie)
vad val val Va1 vad vad Sunep
000t W [OA "WIPas
16-05/€9 01-25/6S TrCS/vL 0T-Ts/eL 16-25/09 16-25/09 [eare
1-codd 0dd €0dd codd ¢1odd 1-10dd ‘ou odures

6661 ey 6661 ey 6661 eury 6661 Tewy 6661 Tewy 6661 Tewy

196

8/16/09 9:52:01 PM ‘

Sub_25_4flash.indd 196



I 9 I ureIg/pass PIpIIs-[[eUWS ‘QBIOLOJ ELEREIE|

ureIs/pass WNIPAW ‘9BIOBOJ Eleehl ok |

€1 |27 € ureig/paas a3xe[ ‘ovodRO] ELERIE

Heyo 9pOU W[ND ‘9Ba0LOJ ELEREIE|

0C 1 ol ureIs/paas adKy vog 9L30ROJ

1 8 ureig/pass od Ay sarnusvayg 8200 J

I ¢ urei3/paos ‘ds suvpyg JL30RO4

I ureIs/paas “ds wnijoy leehl ok |

¥ ¥ w 6l ureig/paos plim “dds wnapiopy B20ROJ

6 € Heyo SIYORI ‘WnauvIUods Wwnap.Lof ELERIE |

8 ureIs/pass wnauvjuods "o Wnapiof Eleehl ok |

9 1 1 ol 91 ureig/pass “ds winaddowa.sg B20ROJ

urei3/paos “ds snundadopy °3 o JL30RO4

6 1€ ureIg/paos -dds snuosg 820804

1 1 JJeyo aseq awns “ds sdoj1Say QB20ROq

9 ¢ ureid/pass ‘ds sdopay L3004

ureIg/paos ‘ds o8pjun)q JedoruIdRIUR]

ureig/paas qeoorroaedeq Jeooriosedeq

I ureid/pass ‘ds 12apndng Jeooriaaedeq

1 ureIg/paos “ds winionno Jeoorioaedeq

ureIg/poos Sypufo PrLIDWN ] Jeooriosedeq

< I ureid/pass “ds papppy QBOORA[RIA

ureIg/paos vaopfiaand 3o vajpy QBIOBA[BIN

ureIs/paos LUDISHT/UNIDEOYIIULD QraoRII

¢ ureid/pass “ds wnippy 3o QBOORI[I]
vdd val val val vad vad Sunep
0007 [W7[OA "WIPas
16-05/€9 01-TS/6S TY-CSIvL 0c-cs/eL 16-2S/09 16-2S/09 [eore
1-s0dd ¥0dd €0dd c0dd clodd 1-10d4d ‘ou ofdures

6661 Tewy 6661 tewy 6661 Tewy 6661 Tewy 6661 Tewy 6661 tewy

197

8/16/09 9:52:01 PM ‘

Sub_25_4flash.indd 197



1 snvuvad snjydojig
I v L (yeo3/daays) sayjordoo
z (asnow) sa)1701d0d
1 PeaY “19pul 9[399q
14 L ¢ 0l UTeI3/paos ‘sjoput
SIoMOp} spnq Iomopy
ureIs/paas Jeooru03A[0g/9ve0rIadA)
ureig/paas 08DIUD]J/D]]PUDIINL)
z ureIs/pass JreyosgnN Jo
ureIgd/paads “ds puaquap ‘3o QBIOBUIQIOA
ureIg/paas od Ky priO1SIA DIjPUDIIIIDA QBIOBURLID[BA
ureIs/pass DIDIUIP D]JOUDIIIIDA QBOJRUBLIO[BA
ureIg/paas pd.ipI01SD] "JO DJ]AUDIIIIDA QBOOBURLIA[BA
ureig/pass ‘ds vavjowdyy | Sevodedr[oWAY],
ureIs/pass poisiad vo1uo.4a/ | seaserrenydoog
9[nsdeo ornsded “ds wnospquap | desoerre[nydorog
ureig/pass “ds mignyy JeoorIqny
ureIs/pass wnrinds wniypo JeaorIqNy
¢ z ¥ ureig/paos “dds wnipo JeoorIqNy
ureig/paas ‘ds sngny BOOBSOY
ureid/paos D]02N] DPISIY 9BO0EPISAY
ureIgd/pasds DaIN] DPISRY QB20BPISAY
ureIg/paas DRUUD "JO STUOPY Qeaor[NOUNURY
I ureId/pass QeooR[NWILIJ Jeooe[NWIIJ
I € ureIg/pasds DUIXDUL 2IDSOIPUY QeodRINWIIJ
ureigd/paas “ds vovniog QBAOBOR[NIIO]
I I S ¥ ureid/paos “ds xawny Jeooruo3A[og
T T 1 ureig/pass “ds wnuodfjoq QeooRUOSATO]
6 ureig/paas eoorU0IA[0g QeoorU03A[0g
ureid/paos ‘ds privjag JL30ROq
vad val val val vad vdad Sunep
000T W "JOA "WIpPas
16-05/€9 01-¢S/68 TY-CS/vL 0c-cs/eL 16-2S/09 16-2S/09 [eare
1-sodd y0dd £0dd codd ¢10dd 1-10dd ‘ou ofdures
6661 Tewy 6661 Tewy 6661 Teuwy 6661 Tewy 6661 Tewy 6661 Tewy

198

8/16/09 9:52:01 PM ‘

Sub_25_4flash.indd 198



ureid/paos “ds wnoniy JL30ROq

I geyo | qS ‘wmooooououtuno2021p winouLLf Elehl ok |

eyo aseq owN[3 ‘WNID0I1P WNI1L], ELERIE

J3eyd SIYORT ‘UNAND/UNALSID WNIILL] Eliehl ok |

ureIs/pass WNANP/UNALISID WNIILL] Lkl ok |

Heyo SIYORI ‘24DSNA WNIPOF] ELERIE |

z z 1 ¥ 61 S1 ureid/paos 2UD3INA WNIPIOF] Eliehl ok |

1 Heyo SIYORI ‘aUDSINA 2UDSINA WNIPAOE] lehl ok |

€ Heyo STYORI “UinyD1JS1P 2ADSINA WNIPAOE] ELERIE |

ureid/paos 2U03INA "JO 2UDIINA WNIPAOF] Eliehl ok |

I + Jgeyd styoel “ds wnap.aof] ELERIE

ureIg/paas PRISIM] ‘24DS]NA "Jo Wnapiof radLOd

J3eyd SJUQWSIS JOOI ‘BI[EAID)D) Eliehl ok |

Heyo SIYoRI ‘BI[BAIO)) 9BIIBOJ

S Jeyo SJUQWISEIY WIND ‘BI[BAI)D ELERI |

urei3/paos BI[BIIDD Eleehl ok |

did pavdoana vajQ QBAILI[O

I I ureig/paas DILIDD SN QBIOBIOIN

ureid/paos D1]14.12 DIDIA Jeodeqe]

ureig/pass snACyIvT | DI2IA eooRqR

ureIg/paas SLDUIIND SUa Jeadeqe

ureid/paos D42210/SNAIDS SNASYIDT Jeodeqe]

ureIs/pasds WNUI1ID 12217 Jrodeqeq

ureId/pass 'ds sua7 3o Qroorqe

v jaed yuerd sdoxd
Va1 LOVEN-VET qdAIvEd val vaT/vVaN vad Sunep
2 00¢ 0059 000C [WI "JOA "WIPas
LS-€S/S9 €6-€6/S9 96-1S/19 1€-CS/vL 69-SS/SL 16-05/€9 [eaTe
60d4d 80dd 9044 Lodd 90dd ¢-sodd ‘ou odures

100¢ rewy 100¢ Tewyg 100¢ rewy 6661 Tewy 6661 Tewy 6661 Tewy

199

8/16/09 9:52:01 PM ‘

Sub_25_4flash.indd 199



urerd/pass od Ay sixvjojdiqumniiquidsig JeooROISSEIg

ureIg/paos odKy wmiprday JeooRIISSRIg

ureIg/poos ad Ay sisdounuvp.an) QroORIISSRIg

urerd/pass 08ponaa spiung JeooROISSEIg

1 ureIs/paos QeaOEBOISSEIg QeooROISSRIg

ureIg/paas “ds voissvag QraORIISSEIg

I ureid/pass A ‘wmndopinuag wnuriddsoyiry | deadeurderog

1 ¢ 9 ureIs/pass AN ‘wnioyinuaj wnuiadsoyry JeadeuIdeIog

1 ureIg/poos AN “ds wnuwiadsoyiny qeooruIdeIiog

ureid/pass YA ‘asuda.p wnutiddsoyry | deadeuiderog

L ureis/paos AN ‘osuadtp wnuiiadsoyyry | oeooeurseiog

S Z ureIg/poos “ds wniyosg qeooruIgeIog

ureid/pass YA ‘Suaquindap ‘Jo viqauty | deadeuiderog

ureIs/pass JAR ‘SUaquInoap “Jo vigouly |  seooeurseiog

SIoMOY aejisodwo) JBAIRIAISY

ureid/paos seysodwo) QBIORIIISY

ureIs/pass “ds snupyrin) JBAIRIAISY

ureIs/paas “ds stwayuy QBIORIAISY

urerd/pass DINI0I SIUIYIUY BAIRIASY

ureIg/paos «ds syri0 seooeldy

ureig/paos “ds wnanajdng eooerdy

L ureid/paos wn2updsiy uoo1y BOOROZIY

exe) juepd ppim

9 did va2fiura SyIA QBAORIIA

ureid/paos SuIySoIY)-991] ‘WNP1S.INg WNILLL Eliehl ok |
Vel LOVEN-VET dAI vVad val vaT1/vVaN vad Sunep
4 00¢ 0059 000C W “JOA "WIpas
LS-€S/S9 £6-€6/S9 96-16/19 1€-CS/vL 69-SS/SL 16-05/€9 [eare
60dd 80dd 9049 Lodd 90dd ¢-sodd ‘ou odures

100¢ rewy 100¢ Tewyg 100¢ rewy 6661 Tewy 6661 Tewy 6661 Tewy

200

8/16/09 9:52:01 PM ‘

Sub_25_4flash.indd 200



I ureis/pass “ds vjjouosiig JroORQR]

ureig/pass “ds winijofisg QeooRqR

1 ureIg/poos p1oUvf s1doso.d eooRqR]

I ureis/pass “ds s1yodaqou JrooRqR]

ureIs/pass s1pu1dLffo 3o SNIoNIP JeadeqRq

ureIg/poos adAy oSvopapy eoORqR]

4 S ¥ ureid/paos Popo9s-[[ews ‘9eaoeqe,] Jvooeqe]

4 ureIs/paos Ppopa9s-aSIe] ‘Ovaoeqe,] JeooRqR

ureig/poos ‘ds sidasooddiyy eoORqR]

ureis/pass -ds vjj1uo.0) JrooRqR]

1 ureig/pass “ds snpSv.aisy IRl

ureIg/poos s sndaog eoorradLA)

ureid/pass sn8uoj sniad£) JeoorradL)

ureIg/pass waradsopus ‘oeaderadA) Qedoe1adLA)

1 ureig/paas QeoorradA) eoorradLA)

ureis/pass “ds wmwayyuvijapy BIRISID

ureIs/pass -ds ppavng |oeaseIpodousay)

ureIg/paas 110y pjos|pg |seadeIpodousy)

ureid/pass “ds wnipodouayyy |oeaoerpodousy)

ureIs/pass appamut 30 wmipodouay?) |oedoerpodoudy)

ureIg/poos s1pSna vjag |eeaderpodouay)

iy “ds xajd113yy |oeaoeIpodousay)

ureIs/pass paso. xa)d1iyy |oeddeIpodousay))

1 1 ureIg/poos ‘ds auajqig [ovaderiAydokie)

ureid/pass ‘dds ppydosd o |oesoe[jAydokie)

ureig/pass waadsopus “ydoAie),oeipodoudy) [seaoeAydokie)

1 1 ureIg/poos aeooe[[Aydokie) [eeaoe[[Aydokie)

ureig/pass ‘ds vriuasy |oeaoe[jAydokre)
A4 ! LVEN-VET qAIvVEd val Va1 VEN vad Sunep
& 00¢ 0059 000T U “JOA "WIIPas
LS-€S/S9 €6-€6/S9 9S-16/19 1€-CS/vL 69-6S/SL 16-05/€9 [ea1e
60dd 80dd 90dd Lodd 90dd ¢-sodd ‘ou odures

100¢ rewy 100¢ Tewryg 100¢ rewyg 6661 Tewy 6661 Tewy 6661 Tewy

201

8/16/09 9:52:01 PM ‘

Sub_25_4flash.indd 201



ureis/pass ‘ds privjag L3004

I 0T ureIs/paos PIpPI9s-[eWS ‘0BOLOJ ELERIE

I I ureIg/paas WNIPAW ‘9BaJLOJ ELERIE

I 6 ST ureid/pass a31e] ‘OvOROg L3004

Jyeyo 9pou WNd ‘9BadLOJ ELERIE

ureig/poos adky vog 98200 J

ureis/pass ad Ay sapnusnayg L3004

I € T ureIs/pass “ds sLopyg Elebl ok |

ureig/paos “ds winijoy 8200 J

L 9 ureid/pass prim “dds wnap.iofy L3004

I Jyeuo STYORI ‘UmaunIuods wnapLofy Eleehl ok |

ureIg/paas wnauniuods "Jo wnaplogy ELERIE

8 ureis/pass “ds winaddowa.zg L3004

ureIg/pass ‘ds snundadoyy ‘3o QBAIBOJ

1 ¥ ureIg/poos ‘dds snuoag 82004

I J3eyo oseq own[3 “ds sdoj18ay Eliehl ok |

1 1 1 ureIg/paos ‘ds sdojisay QBOROq

1 ureIg/poos ‘ds 08vjun)g | oeoorurdeiueld

ureid/paos Jeaoriaaedeq Jeoorioaedeq

ureIs/pass “ds u2avdpg qeaoeraseded

ureig/poos “ds wnonviH Jeoorroaedeq

ureIg/pass S1PUILYJO DLIDWN,] Jeaoeraaedeq

1 ureIg/paos ds papppy QBOOBA[BIN

ureIg/paas vaofiaind 3o pajpp QBAOBATRIN

ureIg/pass LDISN/UNIDEOYIIULQ) QBADRI[I']

ureIs/pass “ds wnpy 3o QBOORIIT

ureig/paas QeoorIWE ] QeoorIWE ]

ureid/pass ‘ds p8nly SeaoeIWe ]
A4 ! LOVEN-VET qdA1vVEd val Va1 VEN vad Sunep
8 00€ 0059 0007 [W[OA "WIPas
LS-€S/S9 €6-€6/S9 9S-16/19 1€-CS/vL 69-6S/SL 16-05/€9 [ea1e
60dd 80dd 90dd Lodd 90dd ¢-sodd ‘ou odures

100 Tewyq 100T Tewyg 100T Tewyg 6661 fewy 6661 Tewy 6661 tewy

202

8/16/09 9:52:01 PM ‘

Sub_25_4flash.indd 202



snpuvad snjydojig

1 (yeo3/daays) sayjordoo
(osnowr) soyrjordoo
peaY “1opul 9[199q
S 14 4! S ureIs/poos ‘syopul
SIoMOp spnq Iomoy
urers/paas JeadRU03A[0/ora0rIadA)
ureig/paas 08DJUD]J/D]12UDIINL)
ureIg/pass JreyosgnN ‘Jo
ureIg/paos “ds puaq.ap 3o QBIOBUIQIOA
ureIs/paes od Ky prupo1saa vijaUDIIAIDA QBOOBURLIA[BA
ureIg/pass DIDJUSP D]JIUDIII]DA QBIOBUBLID[BA
ureIs/pass pdip201SD] "JO DIJIUDIIIDA QBOOBURLIDTEA
ureig/poos ‘ds vavjawdyy | oeodROR[OWAY],
ureIg/pass vaisaad vo1uo.aaA |sedoerrenydorog
9rnsdeo 9[nsdes “ds wnosvq.iap |seaderrenydoiog
ureig/paos “ds vigny qeoorIqny
ureig/paas wnrands wnipo JeaorIqNy
4 1 S ureig/pass -dds wnipo JeoorIqNy
ureig/poos “ds sngny BOOBSOY
I ureig/paas D]021N] DPISIY BA0BPISY
I ureIs/pass DaIN] DPISRY QB20BPISAY
€ ureIg/paas pRUUD "JO SIUOPY | deIOB[NOUNUERY
ureIg/paas ELERANITRE § Jeaop[NWILI
¢ ureIs/pass DUIXDUL 2IDSOIPUY QeodR[NWIIJ
ureig/paas “ds vovniog QBAOBOR[NIIO]
v ureis/pass “ds xowny Jeooreuo3A[og
ureIs/pass “ds wnuosfjoq Jeadeu03A[0g
ureig/poos QeoorU0IA[0g QeoorU0IA[0g
Va1 LVEN-VET dAI vdad Va1 vaT/ VAN vad Sunep
& 00¢€ 0059 000¢ [W [OA "WIPas
LS-€S/S9 £6-€6/S9 96-16/19 1€-CS/vL 69-SS/SL 16-05/€9 [eare
60dd 8044 90d4d Lodd 90dd -s0dd ‘ou odures
100¢ Tewyq 100T Tewy 100¢ Tewy 6661 Tewy 6661 Teury 6661 ey

203

8/16/09 9:52:01 PM ‘

Sub_25_4flash.indd 203



urei3/paos “ds winony JL30ROq

Heyo q8 “UIM22020UOUL/WNII0I P WNINLL] liehl ok

Heyo aseq owIN[3 ‘WNII0I1P WNINIL], ELERIE

I Heyo SIYORT ‘WNINPJUNALISID WNIVLL] Eliehl ok |

ureIs/pass WNANPUNALISID WNIIL] bl ok

Heyo SIYORI ‘24DS]NA WNIPLOF] ELERIE

z 8 L1 ureid/paos 2403NA WNIPIOF] Eliehl ok |

Heyo SIYORI ‘2Un8INA 24DSINA WNIPIOF] Lkl ok |

b1 97 Heyo SIYORT ‘WINYDIUSIP 2ADSINA WNIPLOE] ELERIE |

ureid/paos 2403INA “JO 2UDIINA WNIPIOF] Eliehl ok |

geyo styoex “ds wnap.iofg ELERIE

ureIg/paas POISIM] ‘2UDSNA “JO WnapLof] BLehl VR |

Jeyd SJUAWISS JOOI ‘BI[BAID)D) EleehldoR |

¢ Heyo SIYORI ‘BI[BAI0D) QB20ROg

¥ Jeyo SjuoWISel} WNd ‘eI[eaId)) ELERI |

L z ¥ urei3/paos BI[BAIO)D) Eleehl ok |

did vando.na vajQ QBAILI[O

€ ureIg/paas DILIDD SN QBIOBIOIN

ureid/paos D1]14.12 DIOIA Jeodeqe]

ureig/pass SnACYIDT | DIOIA IRl

ureIg/paas SLIDUIND SUIT JeadeqR

ureid/paos D.42010/SNALDS SNALYIDT Jeodeqe]

ureIs/pasds WNUIID 12310) Jrooeqe

ureIs/pass “ds suag o Qroorqe

jaed yuerd sdoxd
val val val val val Va1 Sunep
000C 000T 0001 [WI "JOA "WIpPas
9-CS/TL SI-0S/CL CIO9T-CS/SL 129¢-Ts/SL 81-CS/8S S-€5/S9 [eare
90dd sodd €0dd codd 10d9 11dd ‘ou o[dures

200¢ Tewy 200¢ Tewyq 00¢ Tewy 200¢ Tewy <00¢ Tewyg 100¢ Tewyg

204

8/16/09 9:52:01 PM ‘

Sub_25_4flash.indd 204



ureis/pass ‘ds prLivuaLy oeaoe[jAydoke))

ureIgd/pass od Ky sixvyopdiq/uniaquidsis JeoORIISSRIg

ureig/paos odKy wmiprday QroORIISSRIg

ureis/pass od £y sisdounuvp.av) QeooROISSEIg

ureIs/pass 08pon.ia spiung JeooROISSRIg

I ureig/paas QeooRIISSEIg QroORIISSEIg

ureis/pass “ds vossvag QeooROISSEIg

ureIs/paas A ‘wn.ioyimuay wnutiadsoyry JeadeuIdeIog

4 11 ureig/paas AN ‘winiolfinua) wnuiadsoyry oeoorurseiog

ureis/pass yan “ds wnuiadsoyry JeooeuIderog

ureIs/pass A ‘OSUIAUD WNULIZASOYIIT Jeaoeurserog

z ureig/paas AN ‘ASUIALD WnuLiadsoyiry oeoorurseiog

ureig/paos “ds winiyog qeooruIdeIOog

ureIg/pass YA ‘SUIQUINDZP “JO DIQIULY Jeaorurdeiog

€1 L1 ¥ ureIs/pass AN ‘SUaqUINOAP “JO DIGIULY JeooruIserog

s1oMmOp seyisodwo) QBIORIAISY

ureis/pass sejisodwo) QBIORIAISY

ureIs/pass “ds snupyrin) JBAIRIAISY

ureIg/paas “ds stuayiuy QBIORIAISY

ureig/paas DINIOd SNUYIUY QBIORIAISY

ureig/pass “ds sni0] seooeldy

ureig/pass “ds wnunajpdng eooerdy

(uIopour "A9) OgE ureIg/pass wnoundsiy uoozry QBIOBOZIY

exe) juerd ppim

1 did pA2fiulA S1IA QBAJRIIA

ureIg/pass SurysaIy}-291y ‘wnp18.ang wndg1Lg, ELEREIE |
va1 val val val val Va1 Sunep
0002 000t 0001 [W “[OA "WIpas
9-CS/TL SI-0S/CL CIO9T-CS/SL 129¢-Ts/SL 81-CS/8S CS-€5/S9 [eare
90dd sodd £0dd codd 10d9 11dd ‘ou o[dures

00¢ rewy 200¢ Tewy 200¢ Tewy 00¢ rewyq 200¢ Tewy 100T Tewyg

205

8/16/09 9:52:01 PM ‘

Sub_25_4flash.indd 205



ureid/poss Eliehldtiig | Eliehltiig |

ureIs/pass -ds n&nly JeaoRIWe

ureig/paos “ds ppjouodiiy eooRqR]

ureig/pass “ds winijofid] JeooRQqR]

ureIs/pass ppounf s1dosodq JeaoRqRq

ureig/paos “ds swyofuqou eoORqR]

I urei3/paos sypu1dYfo ‘3o snjojga Jrodeqe]

ureIs/pass adKy odvorpapy JeaoRqRq

€ I 1 ures/paas POpPaIS-[[BUIS ‘OBIIRAR] JeadRqR]

ureId/poss Popods-o3Ie[ ‘oraoeqe,] Jrodeqe]

ureIs/pass “ds sidaavoddiy JeaoRqRq

ureIs/pass “ds vjjiuo.10) JeadeqRq

ureIg/pass “ds snppSv.aisy JeooRQqR]

1 ureigd/pass s sndaog sedoe1adL)

ures/paas snduoj sniad£) oeooeradL)

ureid/paas wradsopua ‘oeaoeradA) eoorradLA)

T ureIs/pass qeaoeradL) qeaoeradL)

z ures/pass “ds wmwayiunijapy QBIOBISID

ureIg/pass ‘ds ppavng Jeaoeipodousy)

T ureIs/pass 1]y D]OSIDS Jeaoerpodouay)

ureig/paos ds wnipodouay) aeaoeipodousy)

ureId/poos appanut “30 winipodoudy)) seooerpodouay)

ureIs/pass s1D3Na viog aeaoerpodouay)

iy “ds xopdiiyy aedoeipodousy)

ureid/poos paso4 xa]diiyy seooerpodouay)

ureIs/pass “ds auapng oeaoe[jAydokie)

ures/pass ‘dds pjiydosdqn oeaoe[jAydokie)

ureid/pass urrodsopus ‘ydoAre),-oerpodousy) seooe[Aydohre)

ureIg/pass aedoe[[Aydokie) Jeooe[[Aydohie)
val val val val val Vel Sunep
000C 000C 0001 [W “[OA "WIpas
9-Ts/TL S1-0S/¢L CD9C-TS/SL 129¢-¢S/SL 81-T6/8S 6-€6/S9 [ea1e
90dd sodd £0dd codd rodd 1dga ‘ou odures

200¢ Tewyq 00¢ Tewyg <00¢ Tewg 00¢ Tewy 200¢ Tewyg 100¢ Tewyq

206

8/16/09 9:52:01 PM ‘

Sub_25_4flash.indd 206



z 8 ureig/paas “ds wnuod{joq QeoorU0IA[0g
ureig/pass JeaorU03A[0g Jeaoru03A[0g
ureIs/paas “ds w28 9L30ROJ

% 6 ureIs/paas POpa9s-[[BUWS ‘OBIILO] EleebldoR |

ured;paos wnipauw ‘9eadeod Eliehl ok |

I I ureIg/pads 93re[ ‘ovadROg ELERIE
Jeyo 9pou WNd ‘9BIIBOJ EleebldoR |

Z ureIg/pass adKy vog L30ROJ

urers/paas od Ky sapnusvay g 9L30ROJ

ureIs/paas “ds sLopyg EleebldoR |

ureig/pass “ds winyjo L3004

1 ureI3/pass pIim “dds wnap.iofy 9L30BOJ

JJeyo SIYORI ‘UMaupIUOds Wnap.Lof] ELERIE
ureIg/paos wnauniuods 3o WNapLog] ELEREIE |
ureIs/pass “ds wnaddowa.g 9L30ROJ
ure1g/pass “ds snunoadoyy 3o ELRRIR
ureid/paos ‘dds snuosg JL30RO4

1 JJeyd oseq awn[3 “ds sdojiday 9L30RBOJ

ureig/paos ‘ds sdojSay 8200 J

urei3/paos ‘ds 08vun)g JeooeuIseiue[d

ureIs/pass Jeaoeroseded Jeaoeraseded

ureig/paos ‘ds 12apdpg Jeoorioaedeq

ureid/paos “ds winionv)n Jeooriosedeq

ureIs/pass s1ypu1Lfo vLVWN,] Jeaoeroseded

¢ ureIs/paas “ds vajppy QBAJRABIA

¢ ureid/paos vaopfiaand "} vy QBIDBA[BIN

ureIs/pass LIDISNT/WNDEOYIIUIQ) QBI0RII

ureIs/paas “ds wnigry 3o JeaRII]
val val Va1 val val Va1 Sunep
000C 000C 0001 [ul [OA "WIIpas
C9-CS/TL S1-0S/CL TO9C-CS/SL 109T-¢S/SL 81-¢S/8S S-€6/S9 [eale
90d4 s0dd £0dd codg 10dd 11dd ‘ou ojdures

200¢ Tewyg 200¢ Tewy 200¢ Tewy 200¢ Tewyg 200¢ Tewyg 100¢ Tewy

207

8/16/09 9:52:02 PM ‘

Sub_25_4flash.indd 207



snpuvad snjydojig

(yeo3/daays) sayjordoo

(osnowr) soyrjordoo

PeaY “1opul 9[199q

¥ z z ureIg/paas 'syopur
SIoMOp spnq Iomoy
ureid/pass Jeooru03A[0g/voorIadA)
ureIg/paas 08DIUD]J/D]]PUDIINLY)
ureIg/pass JreyosgnN ‘Jo
ureIg/pasds “ds puaquap 3o QBOJRUAQIOA
ureIg/paas od Ky prupo1saa vljaUDLIZIA QBOOBURLID[BA
ureIg/pass DIDJUSP D]JIUDIII]DA QBIOBUBLID[BA
ureIs/pass pd.1p201SD] “JO D]JIUDLIDIDA QBOJRUBLIO[RA
ureig/paos “ds pavjoudy | QBIORAR[OWAY L,
ureIg/pass po1s1od DINUOIIA seaoerre[nydorog
9[nsdeo ornsded “ds wnospqiap JeooeLre[nydorog
ureig/paos “ds pigny eoorIqNy
I urerg/pass wnrands wnippo JeaorIqNy
ureIg/pass “dds wnvo JeoorIqNy
ureig/paas “ds sngny QBOOBSOY
ureIg/pass D]021N] DPISIY B0BPISY
I I ureig/paas DaIN] DPISRY QB20BPISAY
I ureid/paas DRUUD “JO STUOPY Qeaor[NOUNURY
ureIg/pass Jeaop[NWILIg JeaoR[NWILI
I I ureig/paas DULXDUL 2IDSOLPUY QeodR[NWIIJ
ureig/paas “ds vovnyiog QBAOBOR[NIIO]
ureid/paos “ds xowny Jeooruo3A[og
val val val val val Va1 Sunep
0007 000t 0001 [W°[OA "WIPas
9-CS/TL S1-0S/CL CO9T-CS/SL 1D9¢-Ts/SL 81-CS/8S S-€5/S9 [eare
90dd sodd €0dd c0dd 10dd 11dd ‘ou ofdures
200¢ Tewy 200¢ Tewy 200¢ Tewy 200¢ rewy 200¢ rewyg 100T Tewyg

208

8/16/09 9:52:02 PM ‘

Sub_25_4flash.indd 208



ureid/paos “ds wnony L3004

4 1 Jyeyo q8 “uIno22020UOUL/WNII0IP WNIIILL] ELERIE

Jeyo aseq owIN[3 ‘WNID0I1P WNINIL], ELERIE

I Jeyo SIYORIT “UNANP/UNALSID WNIILL] Eliehl ok |

¥ € I ureIg/pads WINANP/UNALISID WNDLL] Elehl ok |

S I z Jeyo SIYORI ‘24DSINA WNIPIOF ELERIE

6Ly It 9 o1 9¢ ureid/paos 24D3NA WNIPAOF] Eliehl ok |

geyo STYORI ‘24DIINA 2ADSINA WNIPAOF] ELERIE

0¢ 001 Jeyo SIYORI “UNYDSIP dADSINA WNIPIOE] ELERIE

ureid/paos 2403INA “JO 2UDIINA WNIPIOF] Eliehl ok |

L1 eyo styoel “ds wnap.aof] ELERIE

0z ureid/paas PRISIM] ‘2D NA "JO WNapLof ELERIE |

I Heyo SJUAWISIS JOOI ‘BI[BAID)) Eleehl ok |

I Heyo SIYOBI ‘BI[BOI0D) QB20ROg

€ 1 L 0T Jeyo SjuoWISeI} WINo ‘eI[eaId)) ELERI |

SS S ureid/paos BI[EAI)D) EleehldoR |

I 1 did pavdo.na vajQ) LIOBI[O

€ I ¥ ureid/paas DOLIDD SNOL] QBIOBIOIN

ureid/paos D1]14.12 DIDIA Jrodeqe]

ureig/pass snACYIvT | DI2IA IRl

9 ureIgd/paas SLIDUNND SUIT Qeoorqe

I ureid/paos D.42010/SNADS SNALYIDT Jeodeqe]

I ureIg/pads WNU21D 12210 JeaoeqR]

€1 ureIs/paas ‘ds suag 3o Qroorqe

jaed yuerd sdoxd
vad vad val val val va1 Sunep
000v1 0000¢ 000L 000L 000$ 000¢ [UI "JOA "WIpPas
€01-15/09 $6-15/09 ¢C-05/08 ¥¢-0S/6L d9-0S/6L 6€-CS/YL [eare
cidd 11dd ordd 60dd 80dd Lodd ‘ou odures

200¢ Tewy 200¢ Tewy 200¢ Tewyq 00¢ Tewyg 200¢ Tewy 200¢ Tewy

209

8/16/09 9:52:02 PM ‘

Sub_25_4flash.indd 209



ureid/paos od &y s1xvyopdiquniiquifsis JeooROISSEIg

ureig/pass od Ky wmiprdoy JeooRIISSRIg

ureig/paos od Ky sisdouruvpav) QroORIISSRIg

4 ureid/paos 08vonia spung JeooROISSEIg

I ureIs/pasds JeaoBOISSEIg QeooROISSRIg

I ureig/paas “ds voissvag QvooRIISSEIg

urei3/paos A ‘wmnaopinuay wnuiadsoyy JeooeuIderog

v ureIs/pass AN ‘wnioyfinua) wnuLiadsoyry JeadeuIdeiog

ureig/paos AN “ds wnwiadsoyry qeooruIgeIog

4 L I urei3/paos YA ‘OSU2ALD wWnuLddsoy JeooeuIderog

¢ € 4 ureIs/pass AN ‘OSuaa4p wnuiadsoyry JeaoruISeIog

ureig/paos “ds wimniyog JeooruIdeIiog

¥ urei3/paos YA ‘SU2qUINI2P “J0 DIGIULY JeooeuIderog

8 ureIs/pasds AN ‘SUIQUINIZP “JD DIGIULY JeaoruIseIog

SIoMO} sejisodwo) QBIORIAISY

Z ureis/pass sejisodwo) QBIORIIISY

ureIs/pasds “ds snuvyrin) QBIORIAISY

ureIg/paas ds snuaryuy QBIORIAISY

ureid/paos DINIOI SNUIYIUY BIRIAISY

ureig/pass “ds syi0] seooeldy

ureig/paos ‘ds wnunajdng eooerdy

4 I 9 8 01 ureid/paos wndupdsiy uoozy BOIROZIY

exe) juerd ppm

1 z L1 did pA2fiula SIA QBAJRIIA

urei3/paos SurySoIy3-091J ‘wWnp1S.ang winoyLLL Eliehl ok |
vad vad val val Va1 va1 Sunep
000v1 0000¢ 000L 000L 000¢ 000¢ W "JOA "WIPas
€01-15/09 $6-15/09 ¢C-05/08 ¢-05/6L d9-0S/6L 6€-CS/YL [eare
cidd 11dd o1dg 60dd 80dd Lodd ‘ou odures

00T Tewy 200¢ Tewy 200¢ Tewy 200¢ Tewy 200¢ Tewy 200¢ Tewy

210

8/16/09 9:52:02 PM ‘

Sub_25_4flash.indd 210



9 ureIs/pass -ds vjjouosiig JeadRqR]

9 ureig/paos “ds winijofis] eooRqR]

I 1 ureis/pass p1o40f s1dososq Qedoeqe]

ureIs/pass “ds siyodaqou) JeadeqRq

ureig/paos SypUIJo *J0 SO rooRqR]

ureid/paos odKy o8vorpapy JrooRqR]

S 6 ureIs/pass PIpPI9s-[eWS ‘OBadRqE] JeaoeqR]

¢ ¥ ured/paos Popads-a3Ie ‘orodeqe JeodRqR]

ureid/paos ‘ds s1da.ooddiy JrooRqR]

€ ureid/pass “ds ppjuo.t0) JeoOBqR

4 ¢ ureig/paos “ds snjpSp.aisy rooRqR]

ureis/pass snuiravut sndaog JeoorradL)

ureig/pass snduoj sniad£) seooe1adL)

ureig/poos waradsopue ‘eraderadL) eoorradLA)

ured/paos JeoorradL) JeoorradL)

ureIs/pass “ds wmwayuvijapy JBAIBISID

ureig/paos ‘ds ppavng aeaoeipodousy)

9 urei3/paos 1y D]OS|DS seooerpodouay)

ureIs/pass “ds wnipodouay) aeaoerpodousay)

ureig/paas appanut 30 wnipodouay) aeaoerpodouay)

L ureid/paos S1u08na viog seooerpodouay)

1 Ny ‘ds xapdiiyy aedoeipodousy)

ureig/paos pasod xa)diiyy aeaoeipodousy)

I Z v ureid/paos “ds auapg Jeaoe[jAydoke)

ureIs/pass -dds vpydosdqn oeaoe[jAydokie))

ureig/poos waadsopus “ydoAie),oeipodousy) edoe[[Aydokie)

i S ureis/pass seooe[[Aydofre) seooe[Aydohre)

1 ureIs/pass -ds vrivua.ry aeaoe[jAydokie)
vdad vdad vl val val val Sunep
000%1 0000T 000L 000L 000s 000€ W "JOA "WIpP3s
€01-15/09 $6-15/09 ¢C-05/08 ¥C-0S/6L 49-05/6L 6€-CS/YL [eale
cldd Idga ordg 60dd 80dd L0dd ‘ou odures

200¢ Tewyq 200¢ Tewyg 00¢ Tewy 00¢ Tewy 200¢ Tewyg 200¢ Tewyq

211

8/16/09 9:52:02 PM ‘

Sub_25_4flash.indd 211



ureig/pass ‘ds vripjag L20ROJ

79 urers/pass POpos-T[eWS ‘982080 ] Eliehl ok |

ureIs/paas WNIPaW ‘9Ba0e0] Elebl R |

0S S 1 0C ureid/pass a3re ‘OvodRO] Eliehl ok |

Jeyd 9pou wnd ‘9vade0q Eliehl ok |

ureig/pass adKy vog 820BOJ

ureig/pass ad Ay sa1musv.ayg L20ROJ

L1 1 T ureIs/pass “ds sLopyqg 9L30ROJ

ureig/pass “ds wnnoq ELRRIE

6l 4 ureig/pass priim “dds wnapiopy L20ROJ

Jeyd SIYORI ‘WnauDIU0ds WNapIof] EliehloR |

ureIg/paas wnauniuods "Jo wWnapiofy ELERIE

T € 4 9 ¥ ureig/paas “ds wn.iddowa.zy ELEREIE |

1 ureIs/pass ‘ds snunoadopy 3o 9L30ROJ

¥ z z ureig/pass ‘dds snuoag 983004

S I € eyo aseq own|3 “ds sdoj1§ay ELEREIE |

1 1 ureid/pass ‘ds sdojsay QBAIBOJ

1 ureig/pass ‘ds 08vjuv)q JedoruISRIUR]]

ureig/pass Jeooerasedeq Jeooriosedeq

ureIs/pass “ds .u2avdpg Jeaoeraseded

ureig/pass “ds wnonviH Jeoorioaedeq

I 4 ureig/paas S pULfo DLIDWN,] Jeaoeroaedeq

1 v ureIs/pass “ds vajopy QRIOBA[RIN

ureig/pass paopfiaand 30 vappy QBOOBA[BIN

ureig/paas LDISN/UNIDEOYITULQ) QBADRI[I']

ureIs/pass “ds wnypy 3o QeORI[I']

ureIs/paas JeadRIWE ] JeaoRIWE ]

ureig/pass “ds v8nly JeooRIWE ]
vad vad val val val val Sunep
000¥1 0000¢ 000L 000L 000$ 000¢ W "JOA "WIPas
€01-15/09 $6-15/09 ¢C-05/08 ¥¢-05/6L d9-05/6L 6€-CS/YL [ea1e
cldg 11dd ordg 60d4 8044 Lodd ‘ou ofdures

<00¢ Tewy 00¢ Tewy 00¢ rewy 200¢ Tewy 00¢ rewy 200¢ Tewy

212

8/16/09 9:52:02 PM ‘

Sub_25_4flash.indd 212



snpuvad snjydojig

(yeo3/doays) sayjordoo

4 1 (osnowr) soyrjordoo
1 peay “19pur 9[199q
¥C C C I ureIs/poos ‘syopul
SIOMOp spnq Jomoyy
urers/paas JeoorU03A[0g/vo0rIadA)
ureIg/paas 08DIUD]J/D]]PUDIINL)
ureIg/pass JreyosgnN ‘Jo
ureIs/pass “ds puaqap 3o QBIOBUIQIOA
I ureIg/paos od Ky prvo1saa vijaUDLIAIDA QBOOBURLIA[BA
L1 ureIg/pass DIDJUSP D]JIUDIII]DA QBIOBUBLID[BA
ureIs/paos pd.1p201SD] “JO D]]IUDLIIDA QBIOBURLID[EA
ureIg/poos “ds vavjoudy | QBIOBAR[OWAY L,
8 ureIg/pass po181od DINUOIIA seaoerre[nydorog
9rnsded ornsdes “ds wnospq.iap JeooeLe[nydorog
ureig/poos “ds vigny eoorIqNy
ureIg/pass wnrands wnippo JeaorIqNy
6C 1 1 ureIg/paos ‘dds wnipo JeoorIqNy
4 ureig/poos ‘ds snqny BOOBSOY
p1 ureIg/pass D]021N] DPISIY B0BPISY
¥ ureIs/pass DaIN] PPISAY QB20BPISAY
ST ureIg/paas DRUUD "JO SIUOPY Qeaor[NOUNURY
ureIg/pass QeooR[NWILIJ Jeaop[NWILI
1 ureIs/pass DUNXDUL 2ODSOLPUY QeodR[NWII
ureIg/paas “ds vovpniiog QBAOBOR[NIIO]
we ureid/pass -ds xauny Jeooreuo3L[og
1 ureIg/paos “ds wnuos{jog QeooRUOIA[O]
ureIg/poos QeaorUOZA[0d QeoorU0IA[0g
vdd vad val val val val Sunep
000%1 0000C 000L 000L 000S 000¢ [W [OA "WIPas
€01-15/09 §6-15/09 C-05/08 ¥C-0S/6L 49-05/6L 6€-CS/YL [eare
cldg 11dd oldgd 60d4 80dd Lodd ‘ou odures
<00¢ Tewy 00¢ Tewy 00¢ Tewy 00¢ Tewy 00¢ Tewy <00¢ Tewy

213

8/16/09 9:52:02 PM ‘

Sub_25_4flash.indd 213



I ureid/paos “ds wnoniL] JL30ROq

Jyeyo Q3 “wno22000UOUL/WNIIOI TP WNINLL] ELERIE

z I Jeyo aseq owN[3 ‘WnID0I1P WNIIL] ELERIE

Jyeyo SIYORT ‘WNANP/UNALISID WNIULL] Eliehl ok |

T ureIg/paas WNANP/UNALISID WNDILL] ELERIE

1 S¢ LS 6S Jeyo SIYORI ‘24DSNA WNIPOF] ELERIE |

g1 LT I %9 L€ 1€ ureid/paos 24D3NA WNIPLOF] Eliehl ok |

Jeyo SIYORI ‘2UDZINA 2DSINA WNIPAOF] ELERIE

9z Jeyo STYORI “UINYO1ISIP dUDSINA WNIPIOE] ELERIE |

¢ ureid/paos 2403]NA "0 24DSINA WNIPLOF] Eliehl ok |

ST Jeyo styoel “ds wnap.of] ELERIE

ureid/paas PRISIM] ‘2UDSINA "Jo WNapLof ELERIE |

4 ¥ Jeyo SJUQW SIS JOOI ‘BI[EAI)) Eleehl ok |

1 Heyo SIYoRI ‘BI[BAI0)) 9BAIBOJ

I L ¥ Tl ¥ Jeyo SjuQWISeI} WINO ‘BI[BAID ELERI |

S 9 ureid/paos BI[BIID)D Eleehl ok |

1 did pando.na vajQ LIOBI[O

I I ureid/paas DOLIDD SN QBIOBIOIN

ureid/paos D1]14.12 DIDIA Jrodeqe]

1 ureig/pass snAKyIvT | DI2IA eoOBqR

z ¥ ureid/paas SLIDUIND SU27 Qroorqe

ureid/paos D.2210/SNAIDS SNALYIDT Jeodeqe]

ureIg/paas WNUILID 12910 JeooRqR]

1 urers/poas “ds sua7 30 Qroorqe

jaed yuerd sdoxd
vdd vad vad vad vad vad Sunep
000s 000$ 000$ 000s 000¢ 00Sv U "JOA "WIpPas
§C-05/29 61-05/29 L1-0S/29 £€-05/29 ¥1-05/29 SO1-15/09 [eare
81dd L1d9 91dd S1dd yidd cldd ‘ou odwres

200¢ Tewyq <00¢ Tewyg 200¢ Tewy 200¢ Tewy 00¢ Tewy 200¢ Tewy

214

8/16/09 9:52:02 PM ‘

Sub_25_4flash.indd 214



1 ureig/paas ‘ds prLipuaLy qeooe[[Aydokie)
ureid/paos od £y s1xvy0pdiq/uniiquisis JeooROISSEIg
ureig/pass odKy wmiprday JeooRIISSRIg
ureig/paas od Ky sisdouruvpav) QroORIISSRIg
ureid/paos 08vonia spiung JeooROISSEIg

T ureIg/pass JeaoEOISSEIg QeooROISSRIg
ureId/paas “ds voissvag QraoRIISSEIg
ureid/paos YA ‘wmnaopinuay wnutiddsoyny oeooeurderog

9 1 z ureIs/paas AN ‘wnioyfinua) wnuiadsoyry JeadeuIdeIog
ureig/pass AN “ds wnwiadsoyy qeooruIdeIog

I urei3/paos YA ‘OSU2AD wWnuLddsoyy JeooeuIderog

T 9 I 8 ureIg/pasds AR ‘OSU2a4D wnuiadsoyry JeaoruISeIog

ureig/pass “ds wniyosg qeooruIdeIog

z ureid/paos YA ‘SU2qUINI2P ‘15 DIGIULY oeooeuIderog

BT ureIg/pasds AN ‘SUIQUINIIP “JD DIGIULY JeooruISeIog

SIoMOp aeysodwo) JBAIRIAISY

I ureid/paos aeysodwo) QBIORIIISY

ureIg/paas “ds snumwyrin)y QBIORIAISY

ureId/paas “ds stuwayiuy QBOORIAISY

urei3/paos DINJOI SNUdYIUY BIRIASY

ureig/pass ‘ds sn149] seooeldy

ureig/pass “ds wnuanajdng eooerdy

L ureid/paos wnoupdsiy uoo2ry QBOIROZIY

exe) juepd ppim

1 did pA2fiulA S1IA QBIJRIIA

ureid/paos SurysoIy}-091J ‘wnp1S.ang wnoyLL[ EliehldoR |
vad vad vad vad vad vad Sunep
000s 000¢ 000¢ 000s 000s 00Sy [UI "JOA "WIpPas
§2-08/29 61-05/29 LI-05/29 £€-05/29 ¥1-05/29 SO1-15/09 [eare
81dd L1dd 91dd S1dd v1d4 €1dd ‘ou ofdures

200¢ Tewyg 200¢ Tewy 200¢ Tewy 200¢ Tewyq <00¢ Tewyg 200¢ Tewy

215

8/16/09 9:52:02 PM ‘

Sub_25_4flash.indd 215



ureig/paas “ds winijofit eooRqR]

L z ureid/paos p1ouvf s1dosoaq Qedoeqe

1 1 ureIs/paas “ds s1yoduqou JeadRqRq

ureig/paas SDUIJO “JO SNIoJ1 N eooRqR]

ureid/paos odKy oSvorpapy JrooRqR]

+ 8 4 ¥ ureIs/pasds POpP9s-[BUWS ‘0BI0RqR] oeoorqR]

ureig/paas Popaos-o3Ie[ ‘ovaorqR] oroorqe

I ureid/paos ‘ds sida.ooddiyy JrooRqR]

I ureIg/paads “ds vjjiuo.a0) JeooeqR]

9 1 ureig/paas “ds snppSv.aisy eooRqR]

ureid/paos snuyrpu snda1o§ qeaorradL)

ureig/pass sn3uoj snad£) Qedoe1adLA)

ureig/paos wradsopus ‘eeaderadA) eoorradLA)

urers/pass seoorradL) JeoorradL)

ureig/pass “ds wnwayuvija gy BOORBISI)

1 ureig/paas ‘ds ppavng aeaoeipodousy)

z ureIg/pass 1]y D]OS|DS Jeaoerpodouay)

ureIs/paas “ds wmipodouay) aeaoerpodouay)

ureIgd/paas appanut 30 wnipodoudy?) aeaoerpodouay)

ureid/paos SLUDSNA vjog seooerpodousay)

Jnay “ds xapdiiyy aeaoerpodouay)

1 ureig/pass pasot xa)diyy aeaoeipodousy)

I S ureid/paos -ds auapg Jeaoe[jAydokre)

4 ureIs/paas “dds ppiydosdqn oeaoe[jAydokie)

ureig/paos wradsopus “ydokre)/-oeipodousy) aeaoe[[Aydokie)

ureid/paos oeaoe[jAydoke) aeooe[Aydohre)
vad vad vad vad vad vad Sunep
000S 000S 000S 000S 000S 00S¥ [W“[OA "WIpos
§C-05/29 61-05/29 LI1-0S/29 £€-05/29 ¥1-05/29 SOI-15/09 [eare
81d4 L1d9 91dd S1dg yidd €1dd ‘ou ofdures

200¢ Tewy 200¢ Tewy 200¢ Tewy 00¢ Tewy 00¢ Tewy 00¢ Tewy

216

8/16/09 9:52:02 PM ‘

Sub_25_4flash.indd 216



ureIg/paas POpP9s-[[BWS “0BAOLOJ ECERLDE

6 ureIg/paas WNIPAW ‘98adBO] ECERLDE

01 1T c¢ 61 ureIg/paas 9T1e[ “ovadrOq ECERLDE

F4 JJeU0 9pou WNd ‘9eadeOq ECERLDE

1 urers/pass odKy vog EEEREE

ureIs/pass odKy saimudvayd EEEREE

F4 ureIg/paas ds s1wppyg ECERLDE

¥ i ureIg/paas “dswnijoy ECERLDE

¢ ] 91 11 ureIs/pads prim “dds wnap.iopy EEEREE

BT I I 9 FTCDR) SIYORT “Winounjuods Wnapiof] ECERLDE

ureIg/paas wnauniuods 3O WNapIof] 982080 q

] S 5 ] 4 ureIs/pass “ds wnaldowaazg ELEEREET

ureIs/pass “ds snundadoyy 3o ELEEREET

4 1 S or urei3/paos ‘dds snuosg JL30RO4

1 z z 1 JJeyo aseq own[3 “ds sdoj18ay 830804

4 S Z ureig/pass ‘ds sdojiSay QL2004

urei3/paos “ds o3vjun)g seooeuIsejue[d

ureig/pass Jeoorioaedeq Jeoorioaedeq

Z ureig/paas *ds 12apdpg Jeooriosedeq

I ureid/paos “ds winionno Jeooriasedeq

ureig/pass sypuIYJo PLIDWN] Jeooriaaedeq

ureig/paas “ds papppyy QBOOBA[RIN

ureid/paos vaopiaand "3 vapp QBIDBA[BIN

ureIg/paads LIPS /WNDEOYIIULQ) QeoORII

ureId/paas “ds wmnippy 3o QBOOBIIT

ureIg/pass JeaoeIWE | JeaoeIWE |

1 1 ureig/pass -ds vdnly JeoorIWe |

1 Z ureig/paas “ds ppjouosdisy eooRqR]
vad vad vad vad vdad vdad Sunep
000S 000S 000S 000S 000S 005+ [W°[OA "WIpos
§C-05/79 61-05/29 L1-06/29 €€-05/29 ¥1-05/29 SOI-15/09 [eare
81dd Lidd 91dd sidd yidd cldd ‘ou oydues

00¢ Tewy 200¢ Tewyg 200¢ rewyg 200¢ rewy 00¢ rewyg 00¢ rewy

217

8/16/09 9:52:03 PM ‘

Sub_25_4flash.indd 217



snpunas snjydojs

(1e03/doays) sayrjordod

(asnowr) soyrjordod

PEaY “19pul 2)199q

1 S z ¢ ¥ ureis/paas 'sjopurt
9 SIOMOY spnq Jomop
ureig/pass ELERRI I (O Plz=hlA Rl e
ureIs/pass 08DIUD]J/D]]oUDIINL)
ureid/paos JreyosgnN ‘Jo
1 ureIs/paas “ds puaq.iap “Jo QBAJRUIQION
ureIs/paas od Ky prupo1saa vpjauvLIZDA QBOJRUBLIO[RA
I urei3/paos DIPIUIP D]JIUDLIZ]DA QBOJRUBLIO[RA
ureIs/pasds pdiDI01SD] “JO D]]IUDLII|DA QBOJRUBLIO[BA
ureig/pads “ds vavjowdy | QBIOBIB[QWAY ],
ureig/pads 1I15.12d DI1UOLIA JeooerLie[nydorog
J[nsded Jrnsded “ds wnasvq.iap JeooerLie[nydorog
ureig/pads “ds vigny JedorIqNy
9 ureig/pads winrands wnipo JedorIqNy
i 9 ¥ ureig/pads “dds wnipo JedorIqNy
ureig/pads “ds sngny QB30BSOY
ureIs/pasds D]02IN] DPISIY 98O0EPISAY
i i I ureIs/pads Da1N] DPISAY 98O0EPISAY
i ureIs/pasds DRUUD “JO STUOPY Jeade[nounuUey
ureIs/pasds Jeade[NWII] Jeode[NWIIJ
i ureIs/pasds DULXDUL 2IDSOLPUY Jeode[nNWIIJ
ureig/pads “ds vovjniiog 98I5BIR[N}I0]
i i ureig/pads “ds xouny EEEREITINTOE
ureig/pads “ds wnuodgjoq EEEREITINTOE
9 ureig/pads EEEREITIN O EEEREITINTOE
4 ureig/pads “ds pruvjag ECERERET
vad vdd vdad vdad vdd vdd Sunep
000s 000s 000s 000s 000s 00SY W "JOA "WITPas
§C-05/29 61-05/29 L1-0S/29 £€-05/29 ¥1-05/29 SOI-15/09 [ea1e
81dd L1d9d 91dd sidd v1dd ¢€1dd ‘ou odures
200¢ Tewyq 200¢ Tewyq 200¢ Tewyq 00¢ Tewyg 200¢ Tewyg <00¢ Tewyg

218

8/16/09 9:52:03 PM ‘

Sub_25_4flash.indd 218



¥ ureid/paas SuIysoIY3-901 ‘Wnp18.An) WNI11L] ELERIE

ureid/paos “ds wnony L3004

Jyeyo Q8 “WIn22020UOUL/WNII0IP WNIILL] ELERIE

Jeyo aseq owWIN[S ‘WNII0DIP WNINIL] ELERIE

Jyeyo SIYORT ‘WNINP/UNALISID WNIVLL] Eliehl ok |

ureig/paas WNANP/UNALISID WNDLL] Lkl ok

0T 08 Jeyo SIYORI ‘24DS]NA WNap.1Of] ELERIE

9 [« 01 ureid/paos 24D3NA WNIPIOF] Eliehl ok |

Jeyo STYORI ‘2UDSINA 24DSINA WNIPAOF] Eliehl ok

I 4 L Jeyo SIYORI ‘WNYDUSIP 2ADSINA WNIPIOE] ELERIE

ureid/paos 24031NA “J0 24DIINA WNIPIOF] Eliehl ok |

Jeyo styoex “ds wnap.iof ELERIE

4 ureid/paas POISIM] ‘2UDSNA “JO WNapLof] ELERIE

¥ Jeyo SJUAWISS JOOI ‘BI[BAID)D) EleehldoR |

I Heyo STYORI ‘BI[BAID) QB20ROg

S [« Jeyo SjuoWISel} WNd ‘eI[eaId)) ELERIE ¢

o1 ureid/paos BI[BAIO)D Eliehl ok |

did pavdoana vajQ) QLIOBI[O

I ureid/paas DILIDD SN QBIOBIOIN

I ureid/paos D1]14.12 DIOIA Jeodeqe

z 1 ureig/pass SnACYIDT | DIOIA eooRqR]

ureid/paas SLIDUNND SUIT Qroorqe

I ureid/paos D.42010/SNAIDS SNALYIDT Jeodeqe]

ureIg/paads WNUI21D 12910 JeaoeqR

I 4 ureid/paas “ds suag o Qroorqe

jaed yuerd sdoxd
vad VAN VAN VAN Sunep
0009 000s 000s [UI "JOA "WIpPas
68-15/09 18-SS/9L ¥9-SS/9L 19-SS/9L [eare
yedd Iedd 0cdd 61dd ‘ou odures

200¢ Tewyq 200¢ Tewyq 200¢ Tewyq 200¢ Tewyq

219

8/16/09 9:52:03 PM ‘

Sub_25_4flash.indd 219



¥ ureig/poos aeooe[[Aydokie) qeooe[[Aydokie)

I ureis/pass ‘ds prLipuaLYy Jeaoe[jAydokre)

ureig/pass od Ay sixvpopdiq/uniaquidsis JeooRIISSRIg

ureig/poos odKy wmiprday QroORIISSRIg

urers/pass od £y sisdounuvp.an) QeooROISSEIg

ureIs/pass 08pon.ia spiung QeooeOISSRIg

ureid/pass QeodrIISSEIg QeooRIISSEIg

ureis/pass “ds poissvag QeooROISSEIg

ureIs/pass A ‘wnioyimuay wnuiadsoyry JeadeuIdeiog

I I I ureig/paas AN ‘wniopfinua) wnuiadsoyry Jeoorurseiog

+ ureis/pass yAn “ds wnuiadsoyiry JeooeuIderog

S z € ureIs/pass A ‘OSUAUD WnuLI2AdSOYIIT Jeaoeurerog

z ureig/paas AN ‘ASUALD winuti2dsoyiry Jeoorurseiog

I ureis/pass “ds wnpyog JeooeuIderog

ureIs/pass A ‘SU2qUINI2P 3O PIGIULY Jeaoeurserog

ureig/paas AN ‘SUIQUINIZP “JO DIQIULY Jeoorurerog

SIoMOf aeysodwo) 9BOORIAISY

ureIs/pass seysodwo) QBIORIAISY

ureig/paas “ds snuvyrin)y QBIORIAISY

ureis/pass -ds snuoyuy 9BOORIASY

I ureIs/pass DINI0d STUYIUY QBIORIAISY

¢ ureig/paos ‘ds sn0g eooerdy

I ureis/pass “ds wn.anajdng seooerdy

ureIs/pass wnoupdsiy uoo2ry BOIROZIY

exe) juefd ppia

did DA2f1u1A SIIA QBAIRIIA
vad VAN VAN VAN Sunep
0009 0008 000s W "TOA "WTPas
68-15/09 18-SS/9L 9-SS/9L 19-SS/9L [eare
yedd Iedd 0cdd 61dd ‘ou odures

<00¢ Tewyq 00¢ Tewy 200¢ Tewy 00¢ Tewyq

220

8/16/09 9:52:03 PM ‘

Sub_25_4flash.indd 220



z ureig/paos ‘ds ppjauodisy JeooRqR]

urei3/paos “ds winofif JrooRqR]

4 ureIs/pass p1ounf s1dosoaq JeadRqRq

ureig/paos “ds siyofuqou JeooRqR]

ureid/paos s1ypu1ILfo 15 SnjojI W Jvodeqe

ureIs/pass adKy o8vopapy JeaoRqRq

¢ ured/paas POpods-[eWS ‘deadeqe,] JeodeqR]

urei3/paos Popads-o31e] ‘aeaoeqe, Jrodeqe]

ureig/pass ‘ds s1da.sooddiy aeadeqeq

ureIg/paas “ds vjjiuo.a0) Jeoorqe

urei3/paos “ds snppSv.asy JrooRqR]

41 ureigd/pass snuavw sndi19§ Qeooe1adL)

1 ureig/paos snduoj sni1ad£) eoorradLA)

6 ureid/pass wradsopua ‘oeaoeradL) JeoorradL)

ureig/paos JeoorradL) aeooe1adLA)

ureIg/paas “ds wnwayiuvyagy QBAOBISID

urei3/paos ‘ds bpavng seooerpodouay)

ureIs/pass 1]y P]OS|PS Jeaoerpodouay)

ureig/paos “ds wmipodouay) aeaoeipodousy)

ureis/pass appanut 30 wnipodoudy) seooerpodouay)

ureIs/pass S1D3Na viog aeaoerpodouay)

nnay “ds xapdiiyy aeooerpodouay)

ureis/pass pasod xa)dry seooerpodouay)

ureIs/pass “ds auapng oeaoe[jAydokie)

ureig/paos ‘dds vjiydosd o qeooe[[Aydokie)

ureid/pass wradsopus “ydokre), oerpodouay) aeooe[Aydohre)
vad VAN VAN VAN Sunep
0009 000s 000¢ W "TOA "WTPas
68-15/09 18-SS/9L 9-SS/9L 19-6S/9L [eare
yedd Iedd 0cdd 61dd ‘ou odures

200¢ Tewy <00¢ Tewyg 200¢ Tewy 200¢ Tewy

221

8/16/09 9:52:03 PM ‘

Sub_25_4flash.indd 221



Jyeyo 9pOU WND ‘9BaLOJ ELERIE
ureIg/poos odKy vog QB20ROJ
ureid/pass od Ay sa1nusnayg JL30ROq

L€1 ureIs/pass “ds suvpyg ELERIE

ureIg/poos “ds wnnog QB20ROJ

Z 12 ureid/pass pri “dds wnap.iofy JL30ROq

1 Jyeyd SIYORI ‘WnounIuods Wnap.Lofy Lkl ok |

ureIs/paos wnauniuods "Jo Wnapiogy BLehl R |

¢ ureid/pass “ds winaddowa.rg L3004

z ureIg/paos “ds snunoadoyy ‘3o 820804

Z 8 L1 ureig/poos ‘dds snuoag Q82004

I I Jyeyo oseq own[3 “ds sdoj18ay L3004

ureIg/paos ‘ds sdojisay 820BOJ

ureig/poos ‘ds 08vjuv)q JeooruISRIUR]

I ureid/paos Jeooeiasedeq Jeooriasedeq

ureIs/pass “ds 42avdpg qeaoeraseded

¢ ureIg/poos “ds wnonvjH Jeoorrosedeq

ureIg/pass S1DPUILJO DLIDWN,] Jeaoeraaedeq

L ureIg/paos ds papppy QBIOBA[BIN

ureIg/paas vaopfiaind 3o pajpp QBAOBATRIN

I ureIg/pass LDISN/UNIDEOYIIULQ) QBRI[I']

ureIs/pass “ds wnpy 3o QBOORIIT

4 ureig/paas QeooRIWE T QeooBIWE ]

ureid/pass ‘ds p8nly SeaoeIWe ]
vad VAN VAN VAN Sunep
0009 000S 000S [W[OA "WIPas
68-15/09 18-SS/9L 9-SS/9L 19-6S/9L [eare
ycdd Icdd 0ocdd 61dd ‘ou ofdures

00¢ rewy 200¢ rewy 00¢ rewy 00¢ rewy

222

8/16/09 9:52:03 PM ‘

Sub_25_4flash.indd 222



ureig/paas DIDIUIP D]JIUDIIIIDA QBIOBUBLID[BA

I ureIs/pass pd.1D201SD] "JO D]JIUDLIIIDA QBOJRUBLIO[BA

ureig/paos *ds vavjowdy | QBIORAR[OWAY L,

ureig/paas poisaad vo1osa) | sedoerrenydordg

1 9[nsdeo 9[nsdeo “ds wnospq.iap JeooeLre[nydorog

ureig/paos “ds vigny qeoorIqny

ureig/paas wnrinds wniypo JeaorIqNy

1 ¥ ureig/pass -dds wnipo JeoorIqNy

ureig/paos “ds sngny QBOOBSOY

ureig/paas D]021N] DPISIY B0BPISAY

ureIs/pass DaIN] DPISRY QB20BPISAY

I ureIg/paas DRUUD “JO STUOPY QeaoB[NOUNURY

ureig/paas Jeaop[NWILIg Jeaop[NWILI

4 ureIs/pass DUNXDUL 2IDSOIPUY QeodR[NWII

¥ ureig/paas “ds vovniog QBAOBOR[NIIO]

ureis/pass “ds xawny Jeooreuo3A[og

[ ureig/pass “ds wnuodfjoq QeooRUOSA[O]

g1 ureig/paos QeoorU0IA[0g QeoorU0IA[0g

4 ureis/pass “ds vrivjag L3004

9 €1 ureIs/pass PIpPI9s-[eWS ‘0BIOROJ ELERIE

ureig/paos WNIPaW ‘98adLOJ ELERIE |

o1 9 ureis/pass 931e] ‘ovOROJ L3004
vad VAN VAN VAN Sunep
0009 000S 000S W [OA "WIPas
68-15/09 18-SS/9L ¥9-SS/9L 19-SS/9L [eale
ycdd Icdd ocdd 61dd ‘ou ordures

200¢ Tewy 00¢ rewy 200¢ Tewy 200¢ Tewy

223

8/16/09 9:52:03 PM ‘

Sub_25_4flash.indd 223



snpup.s snjydojrg

(ye03/daays) sayjordoo

(asnow) say1j01d0d

peaY “10pul 2[}99q

4 I ureid/pass 'syopur
s1omop spnq Iomof
4 ured/paos JeoorUO03A[0d/o8d0RI0dA)
z 4 ureig/paas 08pjuv]g/DI12UPIONLY)
ureIs/pass SreyIsgnNN “Jo
ureig/paas “ds uaquap 3o QBAOBUAQIOA
urers/pass od Ky pravo1saa vjjauvLIZIDA QBOJRUBLIO[RA
vead VI VI VI Sunep
0009 000S 000S [W[OA "WIPas
68-15/09 18-SS/9L ¥9-SS/9L 19-SS/9L [ea1e
y¢dd Icdd ocdd 61dd ‘ou ordures
200¢ Tewy 200¢ rewy 00¢ Tewy 200¢ Tewy

224

8/16/09 9:52:03 PM ‘

Sub_25_4flash.indd 224



European Centre for Upper Mesopotamian Studies

Centre européen de recherches sur la Haute Mésopotamie
Europdisches Zentrum fir Obermesopotamische Studien
Centro europeo de estudios sobre la Alta Mesopotamia
Europees Onderzoekscentrum voor Boven Mesopotamié
Centro europeo per la ricerca sull'Alta Mesopotamia

UWE FINKBEINER & FERHAN SAKAL
(editors)

EMAR AFTER THE CLOSURE

OF THE TABQA DAM
THE SYRIAN-GERMAN EXCAVATIONS 1996-2002

VOLUME [: LATE ROMAN AND MEDIEVAL CEMETERIES
AND ENVIRONMENTAL STUDIES

ubart

XXV

BREPOLS - 2010




SUBARTU 25

Emar after the closure of the Tabgqa Dam

Volume I



UWE FINKBEINER & FERHAN SAKAL
(EDITORS)

Emar after the closure of the Tabgqa Dam
The Syrian — German Excavations 1996-2002

Volume I: Late Roman and Medieval Cemeteries

and Environmental Studies

Brepols



Table of contents

Uwe Finkbeiner Preface
Ferhan Sakal

Uwe Finkbeiner Introduction
Ferhan Sakal

Part I: The Cemeteries of Late Roman and Medieval Times

Ferhan Sakal Graves and grave goods of the Late Roman and
Medieval cemeteries

Maria Krafeld-Daugherty The skeletal remains, an anthropological study

Part II: Environmental Studies

Can Y. Giindem Animal based subsistence economy of Emar during
the Bronze Age
Simone Riehl Maintenance of agricultural stability in a changing

environment — The archaeobotanical evidence at Emar

Katleen Deckers Vegetation and wood use in the Bronze Age based on
charcoals from Emar

Part III: The radiocarbon dates from Emar

Pieter M. Grootes The Analyses
Marie-Josée Nadeau

Uwe Finkbeiner The Samples: find context and meaning for the
chronology of Emar

vii

iX

53

125

177

225

245

257





