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Introduction

The sixes excavation season at Nahal Mahanayeem Outlet (NMO) lasted four weeks and took
place between August 19 and September 13, 2012. Team included students and volunteers
from the France, Italy, Spain, Austria, Sweden and the UK. In addition students from the Tel
Hai College participated in 2 weeks field school during the 2012 season. The goals of the
season were to continue excavating in the main excavation area — Area D, in particular
towards the north where the excavated squares are rich in finds, and to the south of the area,

where additional levels of occupation were suspected.

Excavation methodology

Excavation grid and datum were based on the data from the previous season (see previous
IAA reports). The use of a Leyca total station device enabled us to return to the grid and

datum of earlier excavation seasons with very high precision.

The total station was also used for the recording of all finds, soil and other samples, trenches
and other reference points and data at the site. Each find or sample has its spatial data
recorded and organized within the site’s database. Different numbering is used for the
recording of flint artifacts, bones, wood and soil samples. The additional category of “other”
is used for different raw materials (such as basalt) and for finds that fall outside the above

categories.

The water level of the Jordan River was relatively high during the 2012 season. This affected
mainly the excavation squares at the northern section of Area D. At these squares, the
afternoon water level resulted in covering the excavated surface by water. This limited the
possible excavation time to mornings only. During the second half of the excavation, the

water level at night rose to the point where water flooded over the lower excavation surface at
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the north of the site and filled the site. As a result, the first hour or so of each morning was

spent by bucket chains to empty water back into the river (Fig. 1)

Figure 1: Draining the site after Jordan River flooding.

The 2012 season - report by excavation areas

For general location of the areas and trenches see Fig. 2. The primary excavation area of the
site, Area D was excavated with the goal of continuing the previous season excavation by

enlarging the excavation area in particular sections of interest. The focus of the 2012 season
was on squares at the northern, southern and western parts of Area D (Fig. 2). The following

description will give an overview of the results according to the Area D parts.
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North Squares

The goal of excavation in these squares was to enlarge the excavated surface and to continue
the work in the squares that were not fully excavated in the previous year, some of which
were among the richest in finds in the site. Fig. 3 shows the location of the squares described

here.

Figure 3: excavation squares at north of Area D. beginning of excavation.

Excavation of these squares is slow and not easy for the following reasons: 1. the excavation
here has reached the rich archaeological layer and one of the primary finds during the 2012
season were large bones that has to be carefully and slowly excavated and removed; 2. Water
were constantly coming into the squares from the surrounding sections. Most of the water
entered through the 2007 Trench 7 that although filled with sediments, allow water flow. In
the afternoon, when water level in the Jordan is high, this has made excavation in these

squares inefficient. It is interesting to note that water has also entered the squares from the
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section to the north suggesting additional water source except from the river, possibly

underground water.

Excavation at the north square has continued to unearth rich assemblage of artifacts and in
particular large bovid bones. The bones were unearthed complete (e.g. Fig. 4) but all of them
were cracked when exposed and fall into many pieces when removed. Much of laboratory
conservation and refitting work was invested in order to reconstruct the bones into their
original morphology. Refitting and conservation was executed by G. Bainer at the Archaeo-
zoology lab at the Hebrew university (see figures below). The bones were found in the Layer
4 typical sediment of grainy and sandy mud as described in previous reports (Fig. 5). This

sediment is lying on top of the basalt boulders and cobbles of Layer 5 in agreement with the

stratigraphic position of previous excavated squares here.

Figure 4: Large complete bovid Femur at équare L161. Note the
from post depositional processes.

crcks and breakage probably esulting

The bones excavated in square L161 can serve as a good example. The first bones to be
exposed, at a level of ca. 58.60, were two large vertebras (Fig. 6). Exposing of these bones
indicate that they are lying on the basalt cobbles of Layer 5 towered the south. But, as the

basalt of layer 5 is slanting to the north, the bones are “floating” in the sediments in the north.
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In the north, the distal side of a large femur was exposed when excavation levels went deeper
(Fig. 7). As the other end of this large bone was exposed, a flat bone was found lying on it
and between the two bones a flint flake (possibly a point) was embedded (Fig. 8). The flint
was so close to the bone that the pressure caused the formation of a notch at one of its lateral

edges (Fig. 9).

Such close proximity of bones and flint tools was also observed in previous seasons (see 2008
report for example) as well as in the 2012 season at the close by square of M161 (Figs. 10 -
11). This strong association between the bones and the flint tools is indicative of human

agency in the accumulation of the bones and will by further studied in the lab.

But the story is not finished yet. Under the north side of the femur and below it was additional

vertebra (Figs. 12-13). This was the end of the excavation of this extremely rich square.
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Figure 5: Sediment of Layer 4 at squares L161-M161. Top: Section. Arrow indicates contact between clean mud and
the sandier layer 4; Bottom: close up of the Layer 4 sediment in square M161 sub-square a.
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Figure 6: Bovi vertebras at square L16 Level 58:60.
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Figure 11: Bone from square M161b after cleaning at the lab.
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Figure 12: additional vertebra below the distal part of the femur.
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Figure 13 The lower most vertebra and the remains of the femur. Note the long spine of the vertebra and its
deformation due to the contact between the femur and the basalt pebbles.

Excavation at the neighboring square of M161 show similar, yet les dramatic situation with

large bones of bovid, such as a jaw and teeth at level 58:70 (Fig. 15-16), flints and smaller
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bones “floating” in the mud below it and some large bones on top of the basalt cobbles of

Layer 5 (Figs. 14).

Figure 14: final excavation stage at M161 sub squares b & d. arrow indicate contact between clean mud and Layer 4
sandy sediments as discussed above.

Figure 15: Bovid mandible at square M161 Level 58:70.
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Figure 16: Bovid mandible (Sq. M161) before and after cleaning at the lab.

Figure 17: bones exposed on basalt cobbles of layer 5 at M161c final excavation stage.
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The emerging picture is of an area rich with both stone tools and large bovid bones in strong
association with flint flakes and additional smaller bones (Fig. 17). It can be suggested that
many of the bones belong to a single animal (bovid) and are the result of a butchering episode
in which the large bones as well as the vertebras were thrown to the mud. The excellent
preservation of the bones, the fact that they are complete, and the suggested post-depositional
damage observed on them suggest a very fast covering by the mud of layer 4. Of course,

much more research is needed before additional conclusions can be drawn.

South squares

Excavation at the south of Area D aimed to explore the “top” of the basalt hill of Layer 5 (see
previous reports). During the previous season we observed a different nature of accumulation
for this area and, in addition, evidences for a higher occupation horizon, “floating” in the mud
above layer 4 archaeological horizon was noted. Clarifying these questions was the aim of
excavation in these squares (Fig. 18). The results indicate the following: A layer of basalt
cobbles and stone tools could be observed in the mud in these squares. This layer, at elevation
of ca. 60:10 cm above sea level also included bones in bad preservation state, including the
bone of a rhinoceros (Figs. 19-20). The bad preservation state, in comparison to the excellent
preservation of the bones in the lower parts of Area D (north squares) can be explained by
either post depositional conditions such as drying of the sediments in the past, or by the bones
being exposed on the surface for a long period of time before coverage by mud. At any case,
this is a layer, not very dance with finds, which could represent an additional occupation of

the site prior to the event represented in Layer 4.

At these squares at the south-east section of the site, primary in squares N153 and M153 (Fig. 21) at

somewhat lower level from the bones (ca. 60:00), many seeds of holy thistle were exposed, clearly the
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remnants of ant nests (Fig. 22). The questions are these ancient or modern nests cannot be answered at

the current stage and research is ongoing.
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Figure 19: Distal humerus of a rhinoceros. Note the bad preservation state of the bone
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Figure 20: Distal humerus of a rhinoceros after cleaning at the lab.

Figure 21: Squares at south of Area D. Line indicate the layer floating in the mud. Please note basalt cobbles
indicating the layer.
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A

Figure 2: tistle seeds in ant nets in sqare N153
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The layer immediately above the basalt of layer 5 at the top of the basalt hill (Fig. 18) is rich in bones
and flints. Both find categories are less well preserved than the finds in the lower part of Area D
(North squares). The flint tools seem to be somewhat less fresh and the bones are more broken and

fragile. The layer includes many flints, some in groups, large bones (Figs. 23-24) and occasionally

small wood fragments (Fig. 25).

."b‘

Figure 23: Scapula insquare L153
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Figure 25: wood brnh nd flint flaes excavated in square M153

The basalt of layer 5 exposed in the south west squares of K152 and K151 show different

nature with many small cobbles covering the large cobbles and boulders typical of the basalt
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in the north and east squares of Area D (Figs. 26-30). This is early observation only and

further study is needed.

Flgure 27: End of excavatlon at square K151. Note the smal size of the pebbles in comparison to Iarger cobbles and
boulders at north squares.
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Figure 28: Stratigraphy at Square K151 at the end of excavation from top: 1. Modern soil; 2. Paleo-channel of paleo
Jordan River; 3. Black mud of layer 3; 4. Archaeological Layer 4; 5. Basalt layer 5.

Figure 29: the basalt of Layer 5 in squares K152-1 at the end of excavation.
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Figure 30: Large bone and limestone at the end of excavation of Square K152. Note the bone covered with the basalts
of layer 5.
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Appendixes

Recent Papers and Reports

1. Kalbe Johannes. Preliminary report on the Mollusks from three localities at NMO and
their environmental implications.
2. Gonen Sharon & Maya Oron. The Lithic Tool Arsenal of a Mousterian Hunter
3. Johannes Kalbe, Gonen Sharon, Naomi Porat, Chengjun Zhang & Steffen Mischke  Geological
Setting and age of the Middle Paleolithic Site of NMO (Upper Jordan Valley, Israel
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Preliminary report on the Mollusks from three localities at NMO and their environmental

implications
By Johannes Kalbe

Institute of Earth- and Environmental Sciences , University of Potsdam, Karl Liebknecht Str. 24-25, 14476
Potsdam-Golm, Germany

Square B196

Table 1: 1a-b Melanopsis praemorsum (Linné, 1758), 2a Pseudobythinia (?) sp., 2b-c operculi of Bithyniidae ,
3a/b juvenile Bithynia sp. with operculum, 4 Lymnaea cf. palustris (Muller, 1774), 5 Bythinella (?) sp. , 6a
Bythinella (?) sp. with pathology, 6b same individuum with close up of pathology , 7a-c Gyraulus piscinarium
Bourguignat, 1852, 8a-b Carychium minimum O.F. Muller, 1774, 9a-c Valvata saulcyi Bourguignat, 1853, 10a-b
Pisidium moitessierianum Paladilhe, 1866; scale bar: 1 mm.
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The mollusc assemblage of Area E of NMO excavation shows a typical freshwater fauna.
There are quite a lot of Pisidium moitessierianum Paladilhe, 1866 in the assemblage, which
occurs today from 0.5-20 m depth in the littoral zone of lakes and in wide slow rivers (Zettler
and Kuiper. 2002). Carychium minimum O.F. Muller, 1774 found with some individuals in
the assemblage is a terrestrial gastropod with an amphibious ecology, inhabiting permanent
wetland environments such as riparian zones, meadows and swamps (Watson and Verdcourt
1953; Morton 1955; Egorov 2007). Melanopsis praemorsum (Linné, 1758) with a costated
shell is also present in Area E and is found today mainly in open lakes (Tchernov 1973).
Some of the specimen from this assemblage could maybe also be dedicated to Melanopsis
"saulcyi" (compare Milstein et al. 2012). The determination of species of Bithyniidae and

Planorbidae is not complete and needs specialists for the different groups.

The mollusc assemblage of the site represents a freshwater environment. Some elements of
the fauna are indicating flowing water. Terrestrial gastropods suggest permanent wetland

areas in the periphery of this water body.

West-bank Coquina

At the west bank of the Jordan River, some 20 meters south of the Mahanayeem inlet into the Jordan
River a layer of Qoquina was exposed and sampled during the 2011 season. The gastropods in the
sample are shown in Fig. XX

Table 2: 1 Theodoxus michonii , 2 Theodoxus sp., 3 Theodoxus sp. , 4 Bulimus sp. , 5a-b Valvata saulcyi
Bourguignat, 1853, 6 Bythinella (?) sp., 7 Bythinella (?) sp., 8a-b Pisidium moitessierianum Paladilhe, 1866, 9a
Bythinella (?) sp. with pathology, 9b close up of the same individuum with the pathology , 10 Melanopsis cf.
eremita; scale bar: 1mm
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Gastropods from Limmenic sediment at the south section of study area (from geological Trench 1V)

Gastropoda

NMO 2011
T-IV
base

scale: 0,1 mm
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The Lithic Tool Arsenal of a Mousterian Hunter

Gonen Sharon!* and Maya Oron?

1. Multidisciplinary studies, Tel Hai College, Upper Galilee. 12208. Israel. gonen@telhai.ac.il (+)972-
50-8652630
2. Institute of Archaeology, Hebrew University of Jerusalem. Israel. mayaoron@gmail.com

* Corresponding author

Abstract

The lithic assemblage excavated from the Mousterian site of Nahal Mahanayeem Outlet (NMO)
enables us to reconstruct a brief moment in the life of the Middle Palaeolithic hunter. The site,
located on the eastern bank of the Jordan River at its outflow south from the Hula Valley, is a
short-term, task specific hunting camp at the shore of the Paleo-Hula Lake. Dated by OSL method
to ca. 65000 years ago, the site has yielded a small assemblage of flint artifacts alongside
exceptionally well-preserved animal bones and botanical remains. While counting only some
1000 artifacts so far, the lithic assemblage has the highest percentage of tools ever recorded in a
Levantine Mousterian site. The primary lithic groups represented are pointed elements (over
10% of the entire assemblage) and cutting tools (over 5%). Other tool types typical of
Mousterian sites, such as scrapers, are either absent or represented in very small numbers. The
uniqueness of the assemblage is further highlighted by refitted sequences that, when combined
with technological observations, suggest a non-Levallois, “blade-core like” reduction sequence.
In our view, the NMO assemblage represents the tool kit used for the hunting and butchering of
large mammals by a group of Levantine Mousterian hunters. It enables us to explore what tool
types were selected for hunting and carcass processing, which tools were brought to the site and
which were produced on site, what tools were left behind and much more. The site was
inhabited for a very short period (possibly measured in days), providing an opportunity to study
hunting practices and human life ways in a resolution rarely possible for Late Pleistocene sites.

Key words

Mousterian, Levant, Lithic technology, Levallois, Jordan River Rift Valley, Hunting Behavior,

Refitting
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Introduction

Most of our knowledge of the life ways and behavior of prehistoric people comes from large cave
sites with long sequences of sedimentary accumulation and a wealth of finds, primarily of stone
tools and bones. This holds true for the earliest, Oldowan archaeological sites (Leakey 1971)
and, even more so, for the Middle Palaeolithic era in the Levant. Here, almost all that we know
originated from the excavation of long sequences of the famous cave sites (e.g. Tabun Cave -
Garrod & Bate 1937; Amud Cave - Suzuki & Takai 1970; Abu Zif & Kebara Caves - Neuville 1951;
Kebara Cave - Bar-Yosef et al. 2007 & Bar-Yosef et al. 1992; Hayonim Cave - Stiner 2005 &
Meignen 2008; Qafzeh Cave - Hovers 2009 and many others). The layers of the cave sites are, in
many cases, littered with hundreds of thousands of stone tools and animal bones. Due to time
averaging, the cave archaeological horizons represent hard-to-estimate time spans, in which
every cubic centimeter may represent a long occupation and an unknown number of different
activities. While producing the most significant information on a large scale, the Levantine cave
sites are usually not the best localities for high resolution data from which everyday activity
patterns can be discerned. This type of data generally originates from open-air, short occupation
sites. Recently, Moncel & Rivals (2011) summarized the available data and emerging models
describing site and mobility patterns for European Neanderthals. Apparently, even open-air
hunting and butchering sites (or layers within sites) are not easy to distinguish within longer
duration, multi-activity sites (but see papers in Carbonell, 2012 #3341). Accordingly, many of
the models suggested to describe site pattern and mobility activity, such as the foraging and
logistical models of Binford (1980), are of a theoretical nature, based upon ethnographic
observation or non-empiric consideration rather than upon archaeological data (Binford 1980;
Kuhn 1995; Kuhn 1992; and ref. in Moncel & Rivals 2011). When studying the assemblages from
the few Levantine open-air sites excavated to date, a complex picture emerges (Hovers 2009).
The site of Quneitra, for example (Goren-Inbar 1990; Oron & Goren-Inbar this issue), seems to
represent a more intense occupation judging from its large number of stone tools and bones, and
its lithic typological composition may suggest different activities. It is clear that at Quneitra,
stone tool knapping was a significant activity. While it may be possible to assign all of these
activities to the processing of animal carcasses, the presence of many scrapers in the assemblage
may indicate that more than just “slicing the meat” activity took place at the site (see Moncel et
al. 2009).

The lithic assemblage from the Mousterian site of Nahal Mahanayeem Outlet (NMO) is different.
It is relatively small, comprising less than one thousand artifacts. It is unique in its composition
with dominancy of pointed elements and cutting tools. In this paper, we present an analysis of
the lithic assemblage unearthed during the first five excavation seasons at NMO. We use the
unique nature of this assemblage to define and describe the “tool kit” of the group of Mousterian
hunters who inhabited the site. The excavation's high resolution made possible by the short-
term and task specific nature of the archaeological horizons at NMO, combined with a significant
number of refitted knapping sequences, enables us to discuss questions of raw material
acquisition strategies, tool mobility and selection, discard patterns and tool use and lithic
technology, which rarely can be asked in larger, richer Middle Palaeolithic sites.

The site of NMO
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The Mousterian site of Nahal Mahanayeem Outlet at the bank of the Jordan River was discovered
during a drainage operation in 1999 (Sharon et al. 2010; Sharon et al. 2002a; Sharon et al.
2002b). The site is located on the east bank of the Jordan River, opposite the outlet of the now
artificial channel of the Mahanayeem Stream into the Jordan north of the Benot Ya'aqov Bridge
(Fig. 1). The piles of sediments dug by heavy machinery from the channel of the river were found
to be littered with flint tools and animal bones in excellent preservation condition, indicating the
presence of archaeological horizons worthy of excavation. A team from Tel Hai College and the
Hebrew University of Jerusalem began excavating the site in 2007. Preliminary results of the
first two excavation seasons have been discussed elsewhere (Sharon et al. 2010). The site is OSL
dated to c. 65000 years before present (BP; Kalb et al, this issue). In this paper we focus on the
unique flint assemblage excavated at NMO with the goal of describing its special nature and
implications for the understanding of Middle Paleolithic (MP) lithic technology and human
behavior.

The stratigraphy

The site of NMO is located on the primary geological fault forming the northern section of the
Dead Sea Rift, an area subject to constant tectonic activity as well as intensive volcanism
(Belitzky 2002; Spiro et al. 2011). The resulting geology is highly complex on a regional scale.
However, the local stratigraphy recorded at the site, based on excavation areas as well as on
geological trenches and riverbank sections, was observed to be quite straightforward (Fig. 2). At
the base of the archaeological stratigraphic sequence lies a layer of basalt boulders and cobbles
recorded as Layer 5. The morphology of this conglomerate is of a hill sloping gently towards the
north and tilted to the east (Fig. 3). To the west the basalt forms a steep, low cliff to which the
artifacts and bones of the archaeological layer are directly attached, indicating the formation of
this morphology prior to human presence at the site (Fig. 3). This morphology probably
resembles a bar or cutting of mini-streams into the basaltic boulder fans of the nearby Golan
Heights stream outlets into the Rift Valley. Despite our current knowledge, we are still far from
fully understanding the processes that formed this basalt accumulation (for further discussion
and details see Kalbe et al,, this issue). The reconstruction of the excavated surface suggests that
the NMO inhabitants found this "basalt hill" as part of the landscape at the time of occupation.

The primary archaeological bearing layer (Layer 4; Fig. 2) is a fine silt, dark mud layer with the
artifacts and bones found lying immediately on top of the basalt floor as well as in the mud
above it. The thickness of the artifact and bone bearing layer reaches up to 40 cm (Fig. 4). An
additional archaeological horizon was observed in the mud above Layer 4. This horizon includes
a few basalt cobbles, bones of a cow in poor preservation state (when compared to the
preservation of the bones in Layer 4) and a few flint artifacts. It can be suggested, therefore, that
this horizon represents an additional, short occupation event that should be attached to the
basalt hill of Layer 5. Additional excavation is needed before certainty can be reached in regard
to this horizon (Fig. 4). On top of archaeological Layer 4 is a sequence of silty mud and clays that
accumulated during the Late Pleistocene. This sequence comprises later archaeological entities
such as the Upper Palaeolithic assemblage excavated from Area A at the site (Sharon et al. 2010)
and, higher up in the sequence, even Byzantine coins and lead fishing net weights. As stated
above, the geological and geomorphological history of this sequence is complicated and will not
be discussed in detail here (see Kalbe et al,, this issue). It should be sufficient to note that the
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archaeological Layer 4 was sealed by this mud and was probably never subject to significant
post-depositional movement.

The NMO stratigraphy and nature of archaeological accumulation indicate a short-term
occupation of Layer 4. The data and observations supporting this conclusion (some of which will
be presented in detail below) include the small number of flint artifacts, the techno-typological
nature of the assemblage, the fair number of refitted artifacts and their location, and the
excellent preservation of flints, bones and botanical remains indicating very fast coverage of the
layer with waterlogged mud. Analysis of the stone tools of the site, the best indicator for human
behavior, provides a unique opportunity to study a site that was probably occupied for a very
short time and, judging from the assemblage, was task specific.

Context of artifacts

Excavation of the NMO Mousterian layers was focused on Area C and D (Fig. 2). Other excavation
areas, river bank sections and geological test trenches also yielded artifacts but some of these
originated in different layers or are of stratigraphically uncertain context. The NMO database,
after 5 excavation seasons from 2007 to 2011, currently holds 1342 flakes and 47 cores and core
tools (Table 1). Out of these, the group of 201 artifacts excavated from Area A (Fig. 2 and Table
1) probably belong to the Upper Palaeolithic horizon of the site (Sharon et al 2010). An
additional group of artifacts comprising flint implements excavated from Area E are clearly
Mousterian, yet the artifacts originated in an occurrence that appears to be very different from
the primary Area D Layer 4 assemblage, and will be described elsewhere. Hence, out of the 1342
artifacts recorded, only 670 flakes and 24 cores and non-flake artifacts comprise the integral
part of the NMO Layer 4 assemblage. These include the flint artifacts excavated in situ from
Areas C and D, which together form the primary excavation area at the site. The small number of
flakes from Area B (Fig. 2 and see Sharon et al. 2010) is also counted within this assemblage, as
the flakes are now known to have originated from the margin of the same archaeological Layer
4. Additional artifacts originated from the 3 sections of the Jordan River exposed and studied
during the 2007 season with the goal of clarifying the site’s stratigraphy. These sections are now
known as Area D (Sharon et al, 2010). Finally, artifacts from Area F and Trench IV are also
included in the primary assemblage now that Layer 4 has been verified as their stratigraphic
context (Fig. 2).

While we are satisfied with the context of the artifacts excavated in situ from the excavation
areas, the flint artifact assemblage from NMO comprises additional artifacts whose stratigraphic
context is less clear. The vicinity of the NMO site has been heavily disturbed by over one
hundred and fifty years of drainage operations. It is also clear from the excavation that after the
accumulation of the site, channels of ancient streams cut into its layers causing disturbance to
the upper parts of the sequence (Fig. 2). While these ancient disturbances are, in most cases,
easily defined and recognizable due to the very different nature of their sediments, special care
has been taken to ensure that artifacts taken from disturbed contexts are not mixed with those
whose archaeological integrity is verifiable. Therefore, when analyzing the flint artifacts from
NMO we applied four "context integrity" categories to their classification: 1. in situ - finds
excavated from the archaeological layer; 2. integrity in question - finds that probably originated
in a verifiable archaeological context, however, their integrity cannot be determined with
certainty; 3. mixed context - finds that can be attributed to an archaeological layer, e.g. artifacts
dug out by tractor shovel from a known locality; and 4. surface - finds from disturbed contexts.
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The classification of the artifacts into these categories is noted when relevant. When the lithics
are sorted according to their origin in excavation areas (Table 1), the small assemblage size is
even more notable, as many of the artifacts originated from either non in situ or non-Mousterian
contexts.

Excavation and lithic analysis methodology

The excavation is recorded using a 1 m2 grid system. During excavation, all artifacts (as well as
bones, wood and other finds) are recorded using a Leica total station device, resulting in highly
accurate location data. This data is then processed using the ArcMap GIS program of ESRI (see:
http://www.esri.com/software). All sediments are wet sieved (2mm mash) and sorted in the
lab, and the sorted artifacts are analyzed together with the excavated assemblage. The analysis
of the artifacts is based upon the methodology developed for the site of Quneitra (Goren-Inbar
1990) and subsequently modified for other sites (Hovers 1998; Hovers 2009). The method is a
combination of morphological, technological and typological observations recorded for each of
the artifacts. Specific modifications to the method were made to best describe the NMO
assemblages and are presented below in the data section.

The NMO lithic assemblage

According to the “context integrity” categories presented above, the observations presented in
this section are derived only from artifacts excavated in the main excavation Areas D and C
(Table 1). These artifacts are from a verifiable archaeological context, classified as either
category 1 (in situ) or category 2 (context in question). This reduces the number of artifacts
under study here to only 694 (670 flakes and 24 cores and non-flakes). Nevertheless, it should
be remembered that this small number of artifacts represents the entire excavated assemblage
of Layer 4 in the site. The advantage of the small number is that we can obtain a full and
comprehensive picture of the tool kit used by the site's inhabitants in a resolution very hard to
achieve for other, flint rich assemblages (see discussion below).

Artifact density

The primary excavation areas at NMO are Areas C and D (Fig. 2). The total excavated surface
within these areas is 54 m2. Thus, the average density of the lithic artifacts for Areas C and D is
approximately 11 artifacts per m? (with a range of 1 to 66 lithic items per m2). This density is
very low in comparison to other MP sites in the Levant. This is particularly true for the large
cave sites in which density can reach tens of thousands of artifacts per square meter (e.g. Hovers
2009; Yeshurun et al. 2007; Bar-Yosef et al. 2007). Note that in some of the caves, such as
Hayonim Cave, density is much lower (Meignen 2011). Nevertheless, the NMO artifact density
also is low when compared to other MP open-air sites of the Levant. For example, in Quneitra the
average density is 83 (Area A) and 100 (Area B) lithic finds per m2 (Oron and Goren-Inbar, this
issue).

Calculating artifact density for the entire excavation area is, of course, somewhat misleading.
The artifacts are not evenly scattered on the excavated surface. The spatial distribution of the
artifacts in Area D is presented in Figure 5. Clear concentrations of artifacts can be observed in
Area D. Detailed discussion of the spatial distribution of the lithic artifacts and their correlation
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with other types of evidence such as faunal and botanic finds will be presented elsewhere. For
the purpose of the current discussion, it is suggested that these high density areas are the result
of human agency and may reflect activity zones (Alperson-Afil & Hovers 2005; Alperson-Afil et
al. 2009). The concentration of artifacts indicates that some sections of the site are more densely
occupied with stone tools. This evidence is presented here as support for the anthropological
nature of the accumulation.

Preservation state

The flint artifacts from Area D at NMO are exceptionally well-preserved. As many as 83.4% of
the flakes were recorded as “fresh”, meaning here “as fresh as flint tools can get”. In no other
sites have we seen flakes in better preservation state (Table 2). An additional 10.2% of the flakes
were recorded as “slightly abraded”, together yielding 93.6% of the flakes in good preservation
condition.

Artifact typology - the Bordesian typological system:

Table 3 presents the frequencies of typological types within the assemblage according to the
“traditional” Bordesian typological system (Bordes 1961), which has been modified for
Levantine MP assemblages (Goren-Inbar 1990; Hovers 1998; Hovers 2009). The following
primary observations can be drawn from Table 3:

a. Exceptionally high percentage of tools: The percentage of tools at NMO is 34.3% of the
assemblage. This percentage seems to be the highest for any excavated Mousterian
assemblage recorded to date in the Levant. Typically, the percentage of tools within a
Levantine Mousterian cave site assemblage will range around 5%. At open-air sites the
percentage of tools is usually higher than for caves. Yet, even for an open-air assemblage
the NMO tool frequency is high (Goren-Inbar 1990: Table 32; Hovers 2009: Table 8.4).

b. Typological composition: The assemblage is also unique for the tool types that are
under-represented. Scrapers of all types form only 2.1% of the flake and flake tool
assemblage. Other tool types such as end scrapers, burins and borers (Upper Paleolithic
types) form less than 1% when grouped together. Even notches and denticulates,
normally a substantial percentage of Mousterian assemblages, appear in very low
frequencies at NMO (Hovers 2009).

c. Levallois knapping method: Technologically, the use of the Levallois knapping method
is low, although it is clearly present. The Levallois index is only 0.04 (Hovers 2009: Table
8.3). Two of the cores were defined as Levallois cores for flakes, yet they are small and
atypical. Only 32 flint artifacts, measuring 4.3% of the flakes in the assemblage, show
definitive evidence of Levallois technology origin. An additional 76 artifacts (10% of the
flakes) were classified as “Maybe Levallois”, meaning that they show some attributes of
Levallois technology but cannot be classified as such with full certainty.

d. Low frequency of knapping waste: The waste includes cores, core waste and core
trimming elements. Some of the flakes excavated at NMO are on-site knapping waste, as
evident from the results of the refitting presented below. Yet, stone tool knapping could
not have been a significant activity at NMO, and the knapping method used on site shows
minimal core preparation, resulting in a minimal amount of core waste.
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The picture emerging from the typological composition of the site is of a small assemblage, with
a very high percentage of tools and low percentage of knapping waste. The tools in the
assemblage are somewhat different from other sites, as scrapers and notches are represented in
small numbers at NMO, while knives and points are more frequent. As in many cases, the largest
category of tools is “retouched flakes”, comprising 15.4 % of the entire flake assemblage.

The NMO assemblage has additional technological and typological aspects that the Bordesian
typology, developed primarily to describe European sites, seems not to fully cover. The
additional, detailed information that follows is intended to provide a clearer description of the
assemblage and its unique character.

Technological and Morphological Characteristics of the NMO Assemblage

During the analysis of the NMO flint assemblage, two elements emerged as characteristic of the
assemblage: pointed elements and cutting elements. These two elements do not fit easily into
the Bordesian typological system which, while open to interpretation, is very rigid in its
definitions. For example, the title “point” includes Levallois points and Mousterian points with
just a few additional types such as pseudo-Levallois and tanged points. The result is that many
artifacts, pointed in morphology and very similar in shape to “real” points are classified as either
waste flakes or blades in this system or, at best, as “retouched flakes” since they fail to possess
all necessary attributes (Fig. 6). A similar difficulty led Moncel et al. (2009) to suggest a new
classification for the assemblage of the MP site of Payre in France using three categories, based
upon use marks: tools used to cut, to pierce and to scrape. Such classification enables a fuller
description of the assemblage and accounts for technological and morphological aspects beyond

typology.

During the analysis of the NMO lithic assemblage, the distinction of "pointed” and "cutting”
elements arose from the repeated morphology of artifacts observed during analysis. We
describe below the characteristic morphology and technology that define these groups in an
attempt to present a repeatable procedure that can be applied to other MP assemblages.

Pointed elements

The pointed elements group is comprised of flakes and blades having pointed morphology
ending in a pointed tip. The elements were grouped based on their morphology and on the
technological attributes defined below. A total of 75 pointed elements were identified in the
NMO Area D assemblage. They comprise 11.2% of the entire assemblage (Table 4). Two
technological approaches can be observed in the pointed elements, Levallois and non-Levallois,
as described below:

Points created using Levallois technological concept (Boéda 1995): These include primary
Levallois points as well as a few additional point types such as Mousterian points and pseudo-
Levallios points (in very small numbers; n=3). The NMO points are similar to Levallois points
recorded in many other Levantine MP sites. It should be noted, however, that the typical “Tabun
B” broad base short points (Hovers 2009; Copeland 1975) are practically absent from NMO. The
NMO Levallois pointed elements show carefully prepared faceted striking platforms and
comprise 2.4 % (n=19) of the flake assemblage (Fig. 7: a, e & f). Levallois produced elements
make up, therefore, up to 25% of the pointed elements. For comparison, see Table 8.3 (Hovers
2009) showing the very low percentage of Levallois points in other MP sites of the Levant.
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Points created using non-Levallois knapping method: In addition to the Levallois points, a
distinctive group of pointed elements exists at NMO that could not be assigned to the Levallois
knapping method (Boéda 1995). These artifacts show the following typical morphological
features (Figs. 6-8):

1. They are pointed, showing a basic triangular blank morphology, the distal edge being the
narrowest part.

2. Many of them are of elongated, with blade proportions (Fig. 9). No difference was
observed in metric proportions between Levallois and non-Levallois pointed elements.

3. The striking platforms are, in most cases, either plain or dihedral and are typically thick
(best examples are Figs. 6 h & I). It is clear that, for non-Levallois pointed elements, plain
and dihedral striking platforms are dominant. This observation is somewhat circular as
one of the definitions of a Levallois element is a facetted striking platform; yet, it is
evident that most of the pointed elements in the NMO assemblage originated from non-
Levallois cores.

4. On many of the striking platforms, evidence of platform preparation appears that is
typically attributed to the production of blades (Fig. 10). These “blade core” preparation
morphologies include the presence of many small scars on the proximal distal edge of
the tool (angle de chasse - Inisan et al 1999), sometimes evidence of “step scar”
morphology resulting from the creation of many small scars in the same place; hinged
ending scars, also typical of blade production; and, lastly, clear evidence of abrasion of
the striking platform prior to removal of the flake (Fig.10).

5. The scar pattern on the dorsal face of these pointed elements is not convergent as on the
typical Levallois points. It is a unidirectional /unipolar non-convergent sub-parallel
pattern. In other words, the blanks were produced from a single platform core, designed
to produce primary elongated elements based on a parallel or sub-parallel scar pattern
(see discussion below).

The morphology of these pointed elements is dictated by their place within the removal
sequence of the core (Fig. 11). Some of them follow a single ridge guiding arris, (terminology
from Inisan et al. 1999) separating two previous scars. Others follow two such ridges (Arris).
The single arris points are elongated, narrow and, in many cases, very fine and esthetic (Fig. 6).
The two arris points are wider and, in some cases, end in a tip that is not strictly pointed or with
the pointed tip diverging from the middle axis of the point (Fig. 8).

It seems that in addition, a group of pointed blades can be distinguished from among the NMO
pointed elements. This is a group of very well-made, long and pointed blades, most of them
resulting from single arris removals. They are very similar in proportion to each other and, in
most cases, were found unbroken and in mint condition (see Fig. 6 h & i for best examples). This
group is too small in number from which to draw further conclusions; nonetheless, it may be
suggested that the particular shape and proportion of the points led to their selection by the
NMO inhabitants to bring to the site (or to leave behind).

Another important feature of the NMO pointed elements is that they are infrequently
retouched. At Quneitra, for example, many pointed elements were retouched and hence
classified as convergent or dejete scrapers (Goren-Inbar 1990). Such tools are
practically absent from NMO.
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We have no way of knowing the percentage of pointed, un-retouched elements in other
assemblages, as they will all be classified as either flake or blade waste. One of the goals
of this paper is to draw the attention of researchers analyzing Mousterian assemblages
to this group of artifacts, as it appears that they were selected specifically by the NMO
inhabitants.

Additional support for the classification of these artifacts as points comes from their
high frequency of broken tips. Table 5 shows the frequency of breakage patterns for the
NMO pointed elements. While 28 (32.2%) of the pointed elements were found complete,
as many as 20 (23%) are distally broken and an additional 26 (29.9%) show distal
damage, indicating minimal tip shatter. The presence of impact fracture was identified
for the NMO points (Yaroshevich et al. 2010; Yaroshevich, A., personal communication)
but quantified conclusions await further analysis.

The pointed elements at NMO are numerous. They form more than 10% of the entire
assemblage. It is difficult to compare this data to other sites since the same elements in
other sites are usually classified as waste and not counted separately. The number of
points in most published assemblages rarely reaches over 5% of the tools. At NMO they
are probably the most significant aspect of the assemblage. While pointed elements at
NMO were produced by applying different reduction sequences, it seems that both the
morphology and the size of these pointed elements are very similar. The NMO hunters
selected their target tools from a variety of possible blanks and brought to the site (or,
more precisely - left behind) a quite homogenous group of tools (Fig. 9). In addition,
observations enable us to claim with a high degree of certainty that the high quality
pointed elements found were imported into the site and not produced on site.

Cutting and slicing implements

In addition to the pointed elements, a second group of implements was observed at NMO,
defined as flakes and blades with a long, uninterrupted, frequently straight, sharp and un-
retouched edge (Figs. 12 & 13). Some of these implements are classified as knives according to
typological criteria (naturally backed knives and atypical backed knives; see below) while others
are grouped here due to the presence of an edge following the criteria described above (Table
6). It is suggested that these implements could all have been used as knives for slicing meat
during carcass processing at the site. This functional argument is the basis for grouping them
together. The group of cutting and slicing elements at NMO includes:

Naturally backed knives (NBK; Bordes 1961; n=34 - 53% of the cutting tools). These are
frequently elongated, narrow blades and flakes that have one lateral edge covered with cortex
while the other side is a sharp, untouched edge. Few of the naturally backed knives at NMO
would be considered primary blades in the terminology of Shimelmitz et al. (2011) due to the
angle between the back and the ventral face that is smaller than the maximum limit of 60
degrees (Fig. 12:a, b, ¢, f, g).

Atypical backed knives - (ABK; Bordes 1961; n=6 - 11% of the cutting tools). These are blades
and flakes that have an abrupt back at one lateral edge that is not shaped by retouch. This
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attribute is the reason for their classification as atypical (Fig. 13). No typical knives (back
shaped by retouch) were found at NMO.

Blades and flakes with a long, un-retouched cutting edge (n=23 - 36% of the cutting tools). This is
a group of artifacts classified as cutting tools due to the presence of a sharp, un-retouched edge,
longer than 5 cm. Since this is not a typological category, some of these cutting tools actually
belong to other tool types according to their retouch (e.g. notches, end-scrapers or retouched
flakes) but these retouches do not appear on the cutting edge.

The mean length of the cutting edge of all three categories is 89 mm, with the third group
(blades and flakes) showing the highest values with a mean edge length of 107 mm. This is due
in part to the fact that some of them have no back and the cutting edge is spread along both
lateral edges. A way to illustrate the length of this edge is by testing the ratio of edge to artifact
circumference. When calculating this ratio for the entire group of cutting tools the mean is
46.5% length to circumference. When calculating separately for each sub-group, the ratio for the
naturally backed knives and atypical backed knives is 40% and 41% respectively, while the
value for the blades and flakes is 57%. Again, the reason for this difference is the presence or
absence of a backed lateral edge.

Altogether, 64 flakes and blades are classified as cutting tools due to the presence of a long
cutting edge (>5 cm). These make up 9.6% of the entire assemblage (Table 6). It is interesting to
note that, as in the case of the pointed elements, these artifacts are not retouched. In addition, of
particular interest is the scarcity of scrapers, end scrapers and other tools from the assemblage.
Of course, at all MP sites one finds a group of artifacts, flakes and blades that possesses a long,
sharp edge, suitable for meat processing. The NMO assemblage is unique due to the rarity of
other types such as scrapers and the very high percentage of implements suitable for cutting.
This observation is emphasized further by the fact that the great majority of the artifacts at the
site were not produced in it (see discussion in section on refitted artifacts below). The artifacts
that were produced on site (evident from refitting) are also elongated flakes or blades with
cutting tool proportions. It is evident that the inhabitants of NMO chose this type of morphology
for the tools they imported into the site since many other shapes and types are not represented.
Analysis of the NMO lithic assemblage demonstrates that the group of artifacts with a long
cutting edge is very prominent. Use wear studies will undoubtedly contribute to the refinement
of this observation. Nonetheless, it is clear that the NMO hunters selected elongated, sharp flakes
and blades as part of their tool arsenal for the task executed at the site.

Flint Refitting and Technological Implications

The refitting effort at NMO is still in its early stages but already has proven to be very rewarding.
To date, as many as 30 artifacts were joined together into eight reduction sequences. This is a
reasonably high rate for a site at which most of the artifacts were imported as tools and where
some of the flint was subject to the heavy patination typical of waterlogged environments of the
Jordan River bank sites (Sharon & Goren-Inbar 1999). The 8 sequences contain 2 to 10 refitted
flakes. Some of the sequences consist of flakes joined together while others consist of cores to
which flakes could be reattached. One of these sequences is made up of a large, irregular core to
which 3 flakes could be refitted. The longest and most significant sequence comprises a
combination of 10 flakes and blades representing a number of stages of a single reduction
sequence, from which a great deal of technological information can be extracted (Fig. 14). The
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refitting effort for the NMO lithic assemblage is ongoing and will be described in detail in the
future. Here we focus on the technological information retrieved from the long sequence
(Sequence 1) and its application to understanding the lithic technology and economy of the
Mousterian hunters at the site.

The long sequence (Sequence 1, Fig. 14) consists of 10 flakes and blades with the core missing.
The blank for the core was a cortical nodule of medium quality flint (a knapper would say it is
dry, grainy and not very homogenous flint) that is quite common to the site. The flint has
different colors and patterns that helped in the refitting effort (Fig. 14).

Observed technology: the presence of cortical primary flakes indicates that the first step applied
by the knapper was decortication of the nodule. This was done on site, suggesting that the
nodule was brought un-prepared to the site and all reduction stages were conducted in situ. This
observation is supported by the presence of an additional nodule with only two removals that
was probably used to test its raw material quality. This additional nodule was found in square
J159 in close proximity to a wild boar mandible. It seems that together with some knapped
implements the NMO knappers brought a few un-touched or tested-only nodules into the site to
serve as raw material for on-site tool production.

The knapping method applied as reconstructed from the refitted sequence indicates the
sequential removal of elongated flakes, in some cases blades, from a single platform. The refitted
flake striking platforms are, in most cases, thick and plain. No evidence exists for striking
platform preparation by means of faceting that is typical of the Levallois method. Some evidence
for abrasion of the platform prior to flake removal can be observed in the form of small scars,
but the scars are not as prominent as those on some well-made pointed elements at the site (Fig.
10). The flakes and blades were removed sequentially following along the outer rim of a single
platform in a practice typical of blade core method (Shimelmitz et al. 2011; Skrdla 2003).

The products of the reduction sequence are as follows:

e Two small pointed elements (Fig. 14) roughly shaped. They resulted from an early stage
of the core reduction and may represent a natural morphology derived from the
reduction technology where flakes follow the scars of the previous flakes. Yet, they fit
well within the group of pointed elements presented above.

e Three cutting elements with a long cutting edge, one of which is an atypical backed knife.

e Two massive, elongated and thick denticulates.

e Two cortical fragments.

e Small waste flake.

It should be noted that other refitted sequences at NMO also include massive, elongated
flakes shaped in the same non-meticulous manner. The efficiency of the sequence is
demonstrated by the production of many usable artifacts. Almost all products of the core
could be used, while applying minimal time and effort in core preparation and building.
Sequence 1 is clearly not a Levallois sequence. It can be described as a blade core
method, yet it is differs from the Amudian system by the thickness of the platforms and
the resulting products (Shimelmitz et al. 2011). It also differs quite clearly from later,
much more delicate and systematic Upper Palaeolithic Early Ahmarian methods
(Davidzon & Goring-Morris 2003). It would be inappropriate to speculate or generalize
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about the stone technology of the NMO inhabitants on the basis of a single core. Such
speculation would be even more inappropriate given that the core is, in our
interpretation, the result of ad hoc, on-site, rapid knapping whose goal was to produce
cutting tools for meat processing. As such, the reduction sequence of this core cannot
reflect the full sequence of careful manufacturing evident from some of the tools at the
site. Rather, it is an example of a practice applied by the knappers on-site, most likely in
response to the need for processing a great quantity of meat. For this objective, medium-
sized nodules were brought into the site and worked in situ when other, much better
prepared tools were either lacking or inadequate for the task at hand.

The location of the refitted artifacts in the site is illustrated in Figure 15. Detailed
discussion of the implications of this distribution is beyond the scope of the current
paper, however, it can be seen that artifacts were refitted from a large area of the
excavated squares. They were excavated at relatively large distances one from the other,
a fact that can be explained by the nature of their use at the site. Tools were knapped in
a specific place and used (and discarded) at a distance of a few meters from their
detachment locality. The presence of refitted artifacts throughout the area of
archaeological Layer 4 indicates that this layer was accumulated during a single event.

Blade Preparation

A special technological feature of the NMO pointed elements and blades is the
preparation of the striking platform by means of abrasions on the angle de chasse, the
ridge between the butt of the flake and the upper proximal surface (terminology after
Inizan et al., 1999). These abrasions, attributed to the removal of overhangs from cores
(in particular to facilitate blade removal), were observed on 81 striking platforms in the
NMO assemblage. Of these, 38 were observed on artifacts classified as pointed elements.
The abrasions generally appear in the form of numerous micro-scars and sometimes in
the form of short, hinge-ending, burin spell-like scars (Fig. 10).

This phenomenon, typical of blade production, has rarely been described in the context
of Mousterian lithic technology. Moreover, it was attributed as a technological marker
dividing Upper Palaeolithic blade technology from the earlier Mousterian technology
(Goring-Morris & Belfer-Cohen 2003). Clearly, the NMO platform preparation is unlike
the UP indirect blade core preparation observed with the same abrasions. At NMO, the
striking platforms are thick and the flakes and blades were most probably removed
using hard hammer technique. The platform preparation is also very different from the
typical Levallois preparation that the NMO knappers applied for the production of their
fine tools. Similar abrasion marks were observed on artifacts from other MP sites
including Amud (A. Buler, personal communication) and even on the finely-produced
Abu-Zif points from the site of Abu-Zif (Sharon, personal observation). It is suggested
that more evidence of such abrasions will be reported when awareness of this
phenomenon increases.
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Raw Material Economy

Good quality, sufficiently sized flint is unavailable in the basaltic terrain forming the
immediate vicinity of NMO. The streams running into the Hula Valley from the north and
from the west occasionally carry flint nodules of suitable size and quality that could have
probably collected in the river beds a few kilometers from the NMO site. However, the
muddy lakeside environment accumulating on the basalt boulders of Layer 5 offered no
immediately available raw material to the NMO knappers. It is suggested, therefore, that
the NMO tool makers brought into the site both finished tools and flint nodules as a
source of raw material for on-site knapping. The small amount of flint waste at the site
indicates that only a few such nodules were brought to the site. In addition, as described
above, the refitting tells us a lot about the strategy and technology applied to the
imported raw material. It is clear that some of the tools were brought as finished tools.
Most of these are points.

Basalt as raw material- Basalt is very common in the vicinity of the site in the shape of
cobbles and pebbles as well as large boulders. Layer 5, the “floor” of the site, is a layer of
basalt cobbles and boulders. The quality of basalt as raw material for tool production is
good, and the same raw material was used extensively by the Acheulian knappers at
Gesher Benot Ya’aqov (Sharon 2008). Basalt is a significant raw material at the
Mousterian site of Quneitra, located in similar basaltic terrain of the Golan Heights,
where up to 10% of the assemblage is shaped on this raw material (Goren-Inbar 1990).
Given these facts, it is interesting to note that with the exception of a few small, sporadic
flakes and possible hammer-stones, no basalt artifacts were identified within the NMO
assemblage. This observation supports the suggestion that the tools at the site represent
a task specific tool kit, of which basalt tools were not a part at NMO. The presence of
basalt tools at the site of Quneitra (Oron & Goren-Inbar this issue) indicates complex
activity patterns for MP hominid hunting sites. Many of the basalt artifacts at Quneitra
were classified as massive scrapers (Goren-Inbar, 1990). It is interesting that at the site
of Fa’ara Il in the Northern Negev, massive scrapers were also identified, but there they
were produced out of limestone (Gilead 1980, 1988). This makes the absence of basalt
artifacts and massive scrapers from the NMO assemblage even more significant and
suggests a very task specific nature to the assemblage.

Discussion

The lithic assemblage excavated at NMO is unique among Mousterian assemblages in the
Levant. It is a small assemblage, yet it is very characteristic in its typological and
technological attributes. The archaeological horizon of Layer 4 unearthed at NMO was
accumulated during a very short time prehistorically, possibly measured in days, as a
result of the butchering and most likely hunting of large game on the banks of the Paleo-
Hula Lake. From observations including the spatial distribution of the artifacts and the
refitting data, the in situ nature of the assemblage is evident (Figs. 5 & 15). Both
archaeological and sedimentological data indicate that the finds of this horizon did not
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move from their location of discard (Kalbe et al. this issue). Some of the flint tools and
bones were found in an upraised position within the fine sediment, suggesting a muddy
environment of accumulation in which some of the artifacts and bones were
immediately covered by, or even sank into, soft mud.

The archaeological horizon’s short duration is reconstructed from three primary factors:
the sedimentology of the layers; the small number of lithic artifacts; and the mint
condition of the lithic artifacts, bones and botanical remains. The NMO lithic assemblage
is small, containing only a few hundred artifacts. This number is much smaller than that
of any other excavated site in the Levant, including open-air sites. For example, at the
site of Quneitra, an excavated area of ca. 125 sq. meters yielded a total of almost 13,000
artifacts, while the much smaller excavation at Fa’ara Il unearthed over 3,700 artifacts
(Goren-Inbar 1990: Table 32). The small assemblage size is the strongest evidence
indicating that the site was occupied for only a very short time period. It is further
evident from the mint condition of the lithic artifacts (see Table 2), the well-preserved
bones and the presence of a large amount of wood and other botanical remains that
could not have been exposed to the destructive effect of the harsh Hula Valley sun for a
long time. These are the primary observations that enable us to conclude that the bones,
botanical remains and lithic assemblage are evidence of a short-term occupation. As
explained below, the lithic assemblage includes only those tools that were used (or,
more accurately, left behind) by the site's inhabitants for the specific task they executed
at the site, namely the processing and most likely hunting of big game, primarily very
large cows.

Lithic technology and mobility

As detailed above, the assemblage is comprised primarily of pointed elements and
cutting tools. Analysis of the artifacts reveals the use of two primary, identifiable lithic
core technologies. The pointed elements, in particular, were knapped by the Levallois
core method and a non-Levallois blade core method. The artifacts produced using the
Levallois core method were not knapped on-site, as evident from the nearly complete
absence of cores and primary waste products. The majority of the items classified as
Levallois products at NMO are points; Levallois flakes are rare and very few of them
were retouched. It is important to note that the Levallois points at NMO cannot be
classified as typical “Tabun B” short, broad-base points since many are elongated in
proportion.

The second core method applied by the NMO knappers for the production of their tools,
both pointed elements and cutting tools alike, is a non-Levallois - blade volumetric
concept. This method is evident from the presence of thick, plain platforms that show
clear marks of abrasion and typical blade-core preparation as well as the scar pattern
observed on many of the NMO artifacts (Figs. 6 & 8).

Finally, a third, ad hoc but very efficient core method was used for on-site knapping. This
core method is evident from the refitted sequences at the site as well as from the
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presence of chunks of raw material, some tested for raw material quality. This method
was used primarily for the production of elongated, thick cutting tools produced from
cortical nodules brought into the site as raw material. These nodules were brought for
immediate use as dictated by the needs of the site's inhabitants. Hence, two distinct
groups can be defined within the assemblage:

e (Carefully produced artifacts that were imported into the site in their finished form,
including a high percentage of pointed elements and cutting tools. These artifacts were
made on high quality flint and reveal a high level of preparation and dexterity,;

e On-site knapped artifacts, including primarily rough, thick artifacts produced using a
very efficient but not highly systematic method.

Typology and assemblage composition

The assemblage is characterized by a high percentage of tools to waste. Goren-Inbar
summarized the data for excavated Levantine Mousterian sites (Goren-Inbar 1990:
Table 32). The highest percentage of tools, up to 26% of the assemblage, was recorded
at the site of Quneitra (excluding the tiny, probably selective collection from Adlun and
Naame in Lebanon). After Quneitra, the only assemblage comprising over 20% tools is
that of VadiHasa 621. In all other sites the values are much smaller, reaching only a few
percent in some sites. More recently, Hovers (2009: Table 8.4) presented data from
additional sites. Most of the sites recorded have a tool percentage below 10% and, in
many cases, below 5%. The highest values are from a few layers in Qafzeh Cave, with
Layer XIV being the highest at 16.77%. It should be noted that the layers of the large
cave sites range dramatically in their percentage of tools (between 1.8 and 16.8 in
Qafzeh). At NMO, the Bordesian typology has revealed a tool percentage of well over
30% of the assemblage. This is high by any standard and the highest value we are aware
of in any excavated site in the Levant.

As noted in this section, there are also very few cores, primary cortical flakes and core
trimming elements (CTE) in the assemblage. This fact, together with the high tool to
waste percentage, demonstrate that the majority of the tools at the site were imported
into the site in their discard shape and that knapping was not one of the primary
activities at the site. As demonstrated by refitted sequences, the knapping that took
place at the site was of complete nodules brought in as raw material to be knapped
utilizing a short, ad hoc method for the production of elongated, rough flakes and blades.

A very illustrative aspect of the NMO assemblage is the scarcity of many tool types
typical of Levantine Mousterian assemblages. Most striking, scrapers of all types form a
small percentage of the assemblage: a total of 16 scrapers out of 230 tools or out of 670
flakes. The same holds true for the other tool types (Table 3). This is one of the strongest
pieces of evidence demonstrating that the NMO assemblage resulted from highly
selective tool behavior. Only very specific tool types were brought into or produced on
site, namely pointed elements and cutting tools. All other tool types, for which the
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inhabitants most likely had no use for the tasks executed at the site, are either absent or
present in very low frequencies. It should be emphasized, again, that the different
morphologies, tool types and technologies observed at NMO are found in other,
contemporary Mousterian assemblages. For example, many of them were observed in
the lithic assemblage excavated at the Amud cave (A. Buler, personal communication
and personal observation). It is their frequency, however, and the absence of different
tool types that makes the NMO assemblage so unique.

Moreover, many of the NMO artifacts have elongated proportions, further indication of
preference for a specific tool type. This is particularly true when examining the better
produced, finely shaped tools at the site. The term elongated refers here to an artifact
whose length is more than 1.5 times its width (for blades the length to width ratio is
2:1). The assemblage is not laminar as a whole (Meignen 2011) but when the pointed
elements and cutting tools are measured as a group they tend to be elongated (Fig. 9).

Two techno-morphological groups of artifacts emerge from the analysis of the lithic
assemblage: pointed elements and cutting tools. Together, the artifacts classified into
these two groups comprise 21% of the entire assemblage (only artifacts that were
classified as excavated from context integrity 1 and 2 are included- see above). The
evidence from NMO allows us to suggest that, when preparing for a hunting expedition,
Levantine Mousterian hunters equipped themselves with the following:

1. Pointed elements, possibly serving as projectile tips (Shea 2006; Yaroshevich et al. 2010;
Villa et al. 2009), as evident from the damage fractures at the tip of many of the NMO
points. The morphology of many of the points, in particular the finely made ones,
suggests that the NMO hunters had a preference for elongated, narrow, pointed
elements.

2. Cutting tools, flakes and blades, some of which are very finely made in the shape of well-
balanced blades, possibly used for meat cutting and carcass processing.

3. Afew nodules of un-flaked or tested-only flint serving as raw material for ad-hoc, yet
very efficient, on-site knapping of rough cutting tools and additional tools as needed.

This is the picture emerging from the lithic artifacts the NMO inhabitants left behind
them. Parts of it remain unclear. While some of the artifacts seem to have been
discarded due to breakage, others seem to be in perfectly usable condition. Discard
behavior surely involves patterns beyond the scope of our modern understanding. We
are also still lacking any evidence for hafting. Wood has been preserved at NMO; hence,
the absence of shafts unearthed to date seems to indicate that the lithic artifacts were
discarded without their shafts. It was noted by Villa & Lenoir (2009) that the
preparation of a wooden spear shaft is much more time and energy consuming than the
shaping of a stone tip. This may explain why wooden shafts have not yet been found at
NMO.

Two explanatory models for the different lithic traditions observed in contemporary
sites (primarily in the European MP) are being debated in the study of the MP techno-
complex. These are the cultural vs. functional models known as the Bordes-Binford
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debate (see Wargo 2009 for overview and references). Recently, new evidence from the
European MP seems to indicate that both scholars are right. While a cultural shift from
the typical Mousterian to the Quina-type Mousterian is observed in many sites, the
reasons for this shift are argued to be changing climate and a shift in the fauna hunted.
The latter focuses primarily on the hunting of reindeer that required different tool types
such as Quina scrapers (Guérin et al. 2012). Furthermore, White (2006) suggested that
since reindeer hide is particularly useful for surviving cold environments, the richness in
Quina scrapers at sites should be explained by the effort to process these animal skins
for clothing (see J. Hawks http://johnhawks.net/weblog). This approach, interpreting
the nature and composition of the lithic assemblage according to functional needs
emerging from the task executed at the site is the type of model we suggest for the NMO
assemblage.

The elongated nature of the NMO artifacts suggests that the assemblage should be
attributed to the Early “Tabun D” stage of the Levantine Mousterian. This in contrast
with the dates obtained for the site placing it within the final stages of the Levantine MP.
However, the NMO assemblage does not herald a new cultural phase in the Levantine
MP, nor should it be attributed to a defined stage. The typological composition of the
assemblage is a direct outcome of the primary activity carried out at the site: processing
the meat of large game.

Conclusion

The tool kit of the Levantine Mousterian hunter included primarily pointed elements
and cutting tools. The site of NMO, being of short-term task specific nature enables the
reconstruction of this tool kit in a resolution yet unachieved in other, much larger and
longer duration sites. This reconstruction is based on the following observations and
criteria:

1. The assemblage is very small.

The variety of tool morphologies is very limited and includes primarily pointed elements
and cutting tools (over 20% of the assemblage).

3. Many tool types, such as scrapers and burins, are either absent from the assemblage or
are rare.

4. The pointed elements and cutting tools have a dominantly defined elongated
morphology, suggesting morphological selective preference by the site inhabitants.

5. Atleast three different core methods were used to produce the tools at the site
(Levallois, Blade and ad-hoc) and the hunters selected their preferred tools from these
different technological patterns according to needs and preferences.

6. Refitting studies show that many of the tools were brought to the site fully formed, while
some flint was brought in as nodules, raw material for on-site knapping. An efficient ad-
hoc technology was applied primarily for the production of cutting tools, most likely as
need for butchering tools arose. This suggests pre-planning of “flint economy” by the
NMO butchers.

7. We do not understand the “discard policy” of the tools at the site. Some of the tools were
discarded in seemingly perfect condition.
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8. The primary activity at the site was the processing of large game meat, mainly giant cows
(up to 12000 kg. each). Other animals such as wild boar, deer, gazelle and horse are also
present in smaller numbers. Slicing and de-fleshing of large quantities of meat (evident
from the presence of cut marks on the bones at the site) requires a lot of cutting edge.
This explains the frequency of cutting tools at NMO.
Hunting activity is suggested from the presence of many pointed elements, many of
which show damage fractures of their tip. Moreover, it is difficult to imagine that so
many animals were found dead and scavenged during the short time of the site’s
occupation. At the current stage of research we are unable to say that both hunting and
meat processing took place at the site. It could be that the meat was brought from a
nearby hunting location, although the size and quantity of bones at the site suggests that
a great weight would then have been carried to the site. Alternatively, the site
represents the point where both hunting and meat processing took place. It is clear,
however, that other activities such as hide processing or flint knapping were not
primary activities carried out at the site. This may suggest that these other activities
were not part of the immediate hunting practice and took place in different localities,
possibly at the larger, long-term duration cave sites.

The site of NMO is interpreted as a short-term hunting camp where the meat of large
game was processed. The site's environment is a lake shore and its geology suggests that
it was a high, dry spot surrounded by water on at least 3 sides (Kalb et al,, this issue), a
good location for meat processing. The unique nature of the lithic assemblage excavated
from NMO does not represent a lithic traditional or cultural deviation. Rather, it is a
functional selection of specific morpho-typological artifact groups out of the inventory
available to the site's inhabitants. It was dictated by the function of and the activity that
took place at the site, providing a glimpse into what the Levantine Mousterian hunters
selected as their tool kit when going out on a hunting expedition. The assemblage
reflects sophisticated behavior, preplanning and knowledge of the environment
mastered by Upper Jordan Valley MP hunters during the Late Pleistocene.

Acknowledgments

Excavation and research at NMO is supported primarily by the Israel Science Foundation
(Grant No. 645/09, titled: Behavior, Subsistence Strategies and Paleo-environmental
Background of Middle Paleolithic Hominids in the Northern Dead Sea Rift). In addition,
the project is supported by the following granting agencies: The Leakey Foundation, The
Wenner-Gren Foundation, National Geographic and the Irene Levi-Sala CARE
Archaeological Foundation. Tel Hai College supports the NMO excavation project with
internal grants and by providing research facilities, including a prehistory laboratory.
Many people contributed to this paper, discussing ideas and making important
suggestions. In particular, we would like to thank A. Buler for sharing his ideas and
knowledge. Most of all we would like to thank the NMO international excavation team
for many hours spent knee-deep in the mud with the Jordan River sun over their heads.
It was fun after all.

47



NMO Excavation Project Report on the 2012 excavation season

Figures
e Figure 1: Map.
e Figure 2: Area location, excavated squares and stratigraphy.
e Figure 3: "The basalt hill".
e Figure 4: A west-east section of Area D along the 159 grid line (Fig. 2) showing

horizontal distribution of flint artifacts and animal bones (context integrity 1 and 2
only). Note the thickness of the archaeological Layer 4, the approx. standing of the Basalt
Layer 5 and the presence of an additional archaeological horizon “floating” in the mud
above Layer 4.

e Fig. 5: GIS map of flint flakes and fauna density. Area D, all flakes & bones through the
2011 season. Context integrity 1 and 2 only.

e Figure 6: Pointed elements from NMO - Non-Levallois.

e Figure 7: Levallois (a, b, e, f), Tanged (c) and Mousterian (d) points from NMO.

e Figure 8: “Two arris” points from NMO.

e Figure 9: Length vs. width of NMO pointed elements.

e Figure 10: Striking platforms of NMO pointed elements showing “blade core

preparation” including abrasion.

Figure 11: Technology of pointed element production for the NMO finds.

Figure 12: Drawing of cutting elements from NMO.

Figure 13: Cutting elements from NMO.

Figure 14: Refitted “Sequence 1”.

Figure 15: Distribution map of refitted elements from NMO.
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7w MTY R 2°APINCIIR 2°INK2 AWAIT TV 20N NPAR ,00YT M0 ,0001v D107 CIRYIA 1IN
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2w 7727777 N2°202) D MINDRVT 2327702 TRA 2N CIRVIAT NI DV NMNROWA NN .LINTOA D1IRDIA
27 19,0727 2NN 11,137 TIR? O1IX0P WA ORIN2 172MIW 2NN 02 1RO .OORYNI 377 12 NN
X177 21NV T 2w w28 (waterlogged) o0 2110 2°NKR2 O .20 NFY CIANRT VAN W
IRYINA 7777 NTA TIRD 200 ok L(Dincauze, 2000) 18am 097 72°202 0°712p 07 1Y L,2W
9937 920 027 0IRVIA DOT°IW DW TR MAOWY IR’ 2OTINN MW ORIN LI pRva eIT

P91 SW 2D MNTPT AWORNA 12 NITPDY 2OV LYY DW WY 91951 91 19X 290K .01TR JPI0000
TRV W TOMIDINT 00 DY Pan Nk TY 2220 20PN QXY DR NITTY N0 .20 Rk

D DY 11T NPIN0PY R0R 0°27 0°Ipna NTY 1% Mo ooyt XY (Goren-Inbar, et al., 2002a)
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MTIR DN WRD DR INRTA DORXANT 1921 D02 NN RN 'Y NIRD 210INTT 20NN
Y991 172 NP0 MTOWM ANIET N2 AW Q7RI 12 77 172 79PN IR N2°202 37PN 1nna
(Goren- nR2 AP QTR 2w TOXOTI D00 MAMNK NIAWY O3 M3 72°207 WL NY»on P 21
.Inbar, et al., 2002b)

NMO anxn

ari 7y 1om (1 71mn) (NMO-nahal Mahanaim outlet) 177°% 22ann 5ma 9ow1 S2IRIIRT IR
317 0199 M 65,000+ 5 OSL nuowa TIRINGD 0K 73w 72200 731 2007 1RO TR MY 5 Jwna
A" 60-2 HW 79N MOW INRA NN N2IRDT NDIPNY INIR 227w INRA 110N MR 090

b Qiryat Shemona
J

L | NmMOo % F
17| Excavation " G $ 55
- w W

Golan
Heights

— —— 1)

.(Sharon, et al., 2011) 7w pny 2117 ,NMO nR7 290 11 PR

IDMRW NIP2 79271 220127 ID0NN P QN 29732 PV 002w RIXN? N1 IR DOINVIA DRI P2
W 27 A 72307 712 TV INNIW QOREAT 1 .0°110 NRARI Mo ,0ovr (2011 nnwa Xxnw »'"o 75
vv ,( Quercus boissieri ) ¥23n 11X 377 7Y 002w 12 .(1 a%220) w2 YW 3 A% 1703 002 w1 el

) TPt (Salix sp ) may, (Fraxinus syriaca) n>o 12°n " 500 Hvnw 0°7232 010 973w

NP2V YI0INRTA PN 9K '9119 702wy v .(Sharon, et al., 2011) (Amygdalus

7T ANY N2 2ows L(SCirpus lacustris ) DaRi 1R YT AT ANKR2 DM MO YT 719ona
AXT 0O MNY 07 09901 DX 2ONNY LJ770 173 MTAA I 2°TIT 2PNk 0O N2°202 O NN
03 10X naw T g ,( Heliotropium spicatum) 21py v ( Salvinia cf. natans) 79x 7°1°2%0

,0°7 1Y 17077 ,(Trapa natans) 7ox 799 pbRrrislal 190112 .2°1% 217°3 °N2Y R
Lo s oy v a (T t ¥ 71990 5w 9 PH O3 IRYNI 70112 .0R D177 SNaD NI
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277(Sharon, et al., 2011) X D73 YW 712°20 HY 2OR°2XA 778 D2 HRWD TIOIW 2°OK OO0 MNY KW
(271K ) D avona nown oA 13 7V MY QORI

.(Sharon, et al., 2011) D mm°om7 muwa 259721 77557 52129972 MPER 2P ORxRn 1 haw

(+=1-3, ++=4-10, +++=10<) :@°%"p 'on
Square and sample volume (cc)

Plant name organ K158d k159 L159c¢ N158d N175b
c+d
850 1340 300 300 400

Emergent plants in shallow water

Alisma sp. seed ++ + ++ + ++
Butomus umbellatus seed +

Cladium mariscus nutlet ++ ++

Cyperus sp. nutlet + + ¥ —
Lycopus europaeus fruit ++ + ++ ++
Polygonum cf. lapathifolium nutlet ++
Scirpus cf. holoschoenus nutlet +

Scirpus lacustris nutlet +++ +++ +++ +++ +++
Typha sp. seed +
Verbena officinalis fruit + + ++

Floating and submerged plants in open water

Ceratophyllum demersum nutlet ++ ++ + + ++
Myriophyllum spicatum fruit + +
Potamogeton cf. crispus nutlet + ++ + +
Potamogeton cf. trichoides nutlet + ++ + + +
Potamogeton sp. nutlet + ++ + + +
Ranunculus subgen. fruit +++ ++ +++ + +++
Batrachium

Salvinia cf. natans macrosporangium +

Plants in Brooks and springs

Chara sp. oospore + +
cf. Mentha sp. fruit + +
cf. Nasturtium officinale seed + +

Plants in Flooded soils
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Heliotropium supinum fruit +

Ranunculus cf. scandicinus fruit + +

Herbaceous vegetation of dry habitats

Adonis sp. fruit +

Beta vulgaris fruit +

Chenopodium sp. Seed + + ++ + +++
cf. Geranium seed +

Silybum marianum fruit + +++

Thymelaea passerina nutlet + +

Others

Cruciferae seed +++

cf. Hypericum seed + ++
Labiatae fruit +

Medicago sp. fruit +

Rumex sp. nutlet

Umbelliferae fruit + ++ + + ++

(2 71°%) E nmow ,19% o7p 19m1 X9W 0K2 7011 K 7973 (2011 7200) ARIART 77007 NIva
03 DA D7IRVI2 DORYAD 2w NIXA W D02 PUORNA T MK °D AR 70w YW TN 7100mn

.11 31973 LW 9 577017 797R2 LT TWA 777000 9V 0OmMa 199 T

DOR¥AN (N12°37 5w N1PONPR 7IP°YA N2ADTINT 720W) A1PIPT N2AOWA °D 1987 TUW NIIRIMIID N1OYN
W 19INY I N2 MW X7 T IR NALA L7007 .01 720 MROW 1T T3 MNOWR 01IRYI2
DOREAT MW NN LE 7uwa Mem ooy ORXHnn W 000 110U 1910070992 D1TR A DA

J120W 902 201 1A DW 02100 11721 70 avD .MNwn Maows 172
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nma iin

T PN MY YRR MRCAT WP LE 77500 nowa 227vn nm i3 MR
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2pn
HB(::'?':?:;EJ WIRYTO BIN byn ") 72 NI * AT 'on
(ol E
27020 ,770 YAy
140 s o 58.941 1095.333 3001.556 | ym/11/5
opn 770 Yax
140 e e | 58:829 1095.315 3001.641 | ym/11/6
140 TR 8674 1095.32 3001.604 | ym/11/7
| -l
1580 " 58.571 1095.336 3001.589 | ym/11/8
140 " 58.469 1095.307 3001.624 | ym/11/9
140 TS| ssas 1095.873 3001.735 | ym/11/10
/ / 58.752 1096.552 3000925 osL
dating

SNRT W DMIPR NWAR MOMNE MINXNRT NMURPTIRT *

D°YIT /M7D77 "0 17901 N7 992 .RT UXID NIV MO DOV 11 171917 1% MDA NINAT
P70 DORYANT 7D TOPIT IRD 03 WRI 60 D 777372 P12 NN ANWYI T 1R DTV ORI
(Melamed, mwa>nin 729002 0002 7997 DORXANT 71212 20W YIAY NI ¥ DRI 0O NN 70PN
,TM71 DR 7" N1MIN2Y,07P WK AOIRY IRNW Onw N0 'Y I ovRennn . 1997)

J2°KR 72 NUIDNIIR L ARTINIA-IRIRD TTvH

.GIS n13n ntya AWy 0P NN 19 L Y0PR NINN NIV NI PRI NIRXIN

NIRIIN

MDY 227 YW yow Y9ui E 7950 nuw HW 2279nn TN DIRdT0 NINCATA DOV T 1 NIREIN
MW DR TNNT NPT 2177 .(6 T1°R) 210 17T FIWOR IWR NOTIN DX MW 102 (3 79aw)
SW DN D°30 D22 KX L(00F 1PIV00D) DIRXNNT MAY 13T 2197 001w AR 77 -2 90w 903 Mxn
-5 2PN 2209 610 3T MNATA 9907 219901 3211 ,2°NYIT 00T ,NITIND ,NTTIAR (YN 97D TR
117 (Ranunculus subgen. Batrachium) 01°2712 210 NN LN N2 YIDI AN .0°110p0 45
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' 1/5 1/6 1/7 1/8 1/9 /10 27
™R specie 2R
TR Scirpus sp. TR 1 1
IRT/SN NN S_CIrpuS_ . DTN 2 55 10 67
lacustris/maritimus
TR Quercus sp. 21950 1 1
S2Wwn T9v-99K Myrlpphyllum NTIAR 8 8
spicatum
jakmibRl Polygonum sp. TR 5 5
0°MN37 PR Polygo_nur_n cf TR 6 1 7
lapathifolium
R Cyperus sp. TR 2 2
R R Cyperus sp. a TR 1 1
Cyperus cf.
Viak) 5
faKrabhitaib! articulatus NI 1 1
a bbb Cyperaceae nTIR 21 4 25
fakiplgh iyl Lo Nasturtium bl 1 3 2 6
Damasonium
12210 710717 alisma bils 1 1
P Valerianella sp. TR 1 1
NORIDT 732N Verbena officinalis 7719 1 3 4 8
1930 Euphorbia sp. Al 2 2 4
"o Sagittaria
O 11XX sagittifolia 7778 15 10 25
Sparganium .
Y 1M erectum NTIR 3 3
TIR-2 Chenopodium sp. bl 1 3 1 5
nOYR ART-D | Lycopus europaeus ARab) 7 1 8
YTI9%-7 Alisma sp. v 8 1 9
Y7I9%-7 Alisma sp. 7o 2 11 1 14
mx 27 7200 Cladium mariscus TR 3 3
M Potamogeton sp. TR 13 3 16
27X 91 Nuphar lutea bl 1 11 1 13
2mi N Ranunculus a7e 1 1
marginatus
N0-nN N Ranunculus_subgen. S 1 4 3 175 39 1 293
ja)ieRplok! Batrachium
q7 N7 Najas delilei TR 7 9 16
IROM] Nymphaea alba
nR/mab type o 1 1 2
vyl Mentha Mg 9 9
0°°3210 Umbelliferae nyIT 1 2 3
auMo Solanum sp. bl 2 2
10 Typha sp. v 8 8
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S ym/11 | ym/11 | ym/11 | ym/11 | ym/11 | ym/11/ | msp "o
' /5 16 17 /8 /9 10 2w
. 28
™R specie .
279% 1ra%0 Salvinia cf. natans | xam 2 1 3
2793 a0 Salvinia cf. natans bimh 9 7 4 33 4 57
fafplle] Chenopodiaceae b 2
7990 Hydrocotyle? ? 1
2WY-TRW Heliotropium Rakb! 1 1
W supinum il
v s Rubus éa_ngumeus TR 2 2 4
riv n
Hypericum
isiislaBimb) triquetrifolium v 2 2
D198 Caryophyllaceae v 1 1
Ceratophyllum TR
e demsrs)l/Jm n 1 1
VWD MW Foeniculum vulgare W;T 1 2 24 5 32
o»Inow Labiatae TD 1 1 3 5
7IRN Ficus carica v 2 1 3
°n2a-nn / / 1 3 4
jalalLe
mae TR -
- total seeds & fruits 18 18 21 440 112 1 610
auepw 2''ne total taxa 8 6 9 32 24 1 45

,PITY INIT-171229D) AT PAN2 WRXRIW MM DOV RYND 2w IRIONT 201D 1707 N1 14 772
.(Melamed, 1997 ;2005 ,y7nw ;1991

"ne
)
- ym/1 | ym/1 | ym/1 | ym/1 | ym/1 | ym/11/ | ®
' 1/6 17 1/8 1/9 10 n
wamn
=)
ma H3}-) &7 i
— 730 3 specie
{7} akx's / 9K Quercus sp. 1 1
mwy Ranunculus
v n>n-o° 5o - 1 1
o» marginatus
My .
7\ o 1NN o 27925 Euphorbia sp. 2 2 4
My N Hypericum
v i 509107 YD Fypericul 2 2
a» SI10-11TR triquetrifolium
Nawy "10°n o0 Foeniculum
wa > VWD VAW 2 24 5 32
o» 1710 1R vulgare
mwy Valerianella
w2 / PN 1 1
a» sp.
732 Verbena
1k) i) TOR-1TR S 3 4 8
n°R1D7 officinalis
Rya)hy Cyperus cf.
no 77 9170 yp 1 1
20°p797 articulatus
n> 77 N o 512210 11027 Damasonium 1 1
' IMV-117K) alisma
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1NN o

Sagittaria
o 7 ,P200-17R XM XX sa ?tti folia 15 10 25
PIML-1TR 9
Rubus
>N o .
n> a7 wITp Hud sanguineus 2 2 4
SIMO-11R .
Friv
N .
’ AR TR Scirpus
o o ) lacustris/marit 55 10
-1R/A1T0 fabNeafalal . 67
imus
kiakinkle)
nn o 2PY-TRW Heliotropium
m a7 ’ el rop 1 1
SP2D-1IR v supinum
N . .
n° 77 > 73RN Ficus carica 2 1
10 -1TR 3
SN o Sparganium
n° a7 ,72°0-17R 1y 1M parg 3 3
erectum
SIML-1IR
SN o ANT- Lycopus
n° 77 JP20-11R ycop 7 1 8
nD1R europaeus
SIMO-11R
/n>n o N°2107K Polygonum cf
n° 77 ygonur 6 1 7
"°2°0-17R [ajalgiely! lapathifolium
n° A D11, 110% T Nasturtium 3 2 6
’ fa)rigafy]
SR 29 7201 Cladium
n> a7 ’ - 3 3
DY mxoan mariscus
o a7 / TR Scirpus sp. 1
o 77 / R Cyperus sp. 2 2
o a7 / X X1 Cyperus sp. a 1 1
n° 77 / AVAY Mentha 9 9
o a7 / M0 Typha sp. 8 8
o a7 / 127790 Hydrocotyle? 1 1
TOR-1R nn LM Ranunculus
¥ o " ’ subgen. 1 175 39 223
RIbRlo) aro7v1a M0 .
Batrachium
71270 Salvinia cf.
n> on "P20-171R 9 35 5
798 natans 60
- MP0-1R .
77v-07% Myriophyllum
SIML-1IR P
SR
Ceratophyllu
n° om °,°7°2°0 20 1P m demgrs);m 1 1
D1V M>°N
1N o0 hbalam] Nymphaea
n> on i ymp 1 1 2
"°20-17R nR/m2 alba type
Dﬂ
-1R,15°N
o jalJa) ’ 27X 9N Nuphar lutea 11 1 13
-17°R,72°0
10
o jalJa) DL, DY qT DT Najas delilei 9 16
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