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Introduction  

 

The eight excavation season at Nahal Mahanayeem Outlet (NMO) Mousterian site lasted four 

weeks and took place between August 4 and August 28, 2014. Team included students and 

volunteers from the France, Italy, Austria, Sweden and UK. In addition students from the Tel 

Hai College participated, as two groups, in 2 weeks field school during the 2014 season. This 

is the third year of very successful field school at the Tel Hai College (2 credit points) which 

helps bring many students to know and like archaeological work.  

The goals of the 2014 season were, in a similar way to the previous season, to continue 

excavating in the primary excavation area ï Area D (Fig. 1), 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. Additional goal of the 2014 season was to fully expose 

the basalt pile forming the bed-rock of the site (Layer 5, see below). This basalt cobbles and 

boulders layer is forming a hill, standing some 2.5 meters above the surrounding surface. The 

full exposure of this hill allowed us to gain new understanding of the morphology, typography 

and nature of the layer and its significance to the forming of the site and the nature of 

occupation.  

 
Figure 1: Location of NMO site and general map of excavation and trenches. 

 



NMO Excavation Project  2014 Season IAA report 

3 
 

 

Excavation methodology 

Excavation grid and datum were based on the data from previous seasons (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 device was also used for the recording of all finds, soil samples 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 siteôs database. Different numbering is used for 

the recording of flint artifacts, bones, wood and soil samples. The additional category of 

ñotherò is used for different, non-fl int lithic raw materials (such as basalt) and for finds that 

fall outside the above categories. Soil sampling continued the policy practiced during the 

previous seasons. In each of the excavated squares, a section of 10 cm was left at the middle 

of the square during excavation. This section ñpillarò (known at the site ñcarrotò; Fig. 2) was 

regularly collected in 5 cm slices as soil samples. This method ensures the collection of soil 

samples along the entire sedimentological sequence of each of the excavated squares. The soil 

samples were recorded using total station and numbered sequentially with the year, the square 

and the serial number recorded on the bag and in the computer (for example NMO 13/01). In 

addition, soil samples were collected every three days specifically for zooarchaeology 

(labeled RB/14/#) botany (labeled YM/14/#) and fungi (labeled ID/14/#). Specific samples 

Figure 2:  NMO from the east 
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were also collected from location of special interest identify during excavation. All samples 

are kept at the excavation storage at Kibbutz Gadot. The complete list of 2014 season soil 

samples is given in Appendix 4. 

Sediment sampling and sieving ï the policy of the site is to sieve all the sediments 

excavated. Sieving in Jordan River water is a heavy time consuming effort. The fine clay of 

the sediments demand long sieving process that may sum in 20-30 minutes per bucket. Some 

40-50% of labor time is invested in sieving (not counting the sediment sorting time at the lab). 

Therefore, in squares where the sediments are almost archaeologically sterile, like when 

excavating the layer 3 soils above the archaeological layer 4, we adopted a different strategy 

in which only one bucket per spit is sampled.  The sampling method is recorded in the square 

daily excavation pages and is constantly evaluated. When excavation reaches the 

archaeological layer, the sediment is always fully sieved. 

 

 
Figure 3: soil sample sections (carrots) in squares M162 and N162. 
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Figure 4: Sieving sediments 2014 season.  

 

Finds orientation: we have continued the previous seasons method of recording and 

indicating the in situ inclination of exposed large bones and flints. For each of the finds larger 

than 5 cm we record its position similar to all finds at the site. In addition, we record two 

points on the far ends of the find. The points are recorded as the artifact ID umber with added 

a and b. The line between these two points will allow us to quantify the inclination of each of 

the finds and to discuss the taphonomy resulting. 

Bone preservation and restoration on site: bones exposed at the site, and in particular from 

the lower, waterlogged squares, are found in complete form. However, when exposed by 

excavation they form cracks and may, if not carefully handled, collapse into many small 

fragments when extracted (Fig. 5). The unique completeness of the bones is one of the siteôs 

advantages for the zooarchaeology study. Complete bones are rarely found in prehistoric sites 

at the Levant. Such bones, when measured, can provide valuable information regarding size 

of animal and other crucial information. The breakage of the bones prevents these advantages 

and forces the investment of much time and energy in lab preservation and refitting work. In 

an attempt to tackle this problem, and in consultancies by Ms. Gali Bainer, the siteôs bone 

preservationist, we developed and applied a method aiming for the preservation of the bones 

in one unit that can then be preserved at the lab. The unique conditions at the site and in 

particular the wet sediments present special preservation challenge. The bones are actually 

excavated in under-water conditions as water run into the excavated squares during 

excavation as well as during the night and practically ñwashò the glue off the bones. It was 

necessary to find glue that will hold in water on the one hand, and will be easily removable on 

the other hand. Such glue was found by G. Bainer and we experimented its use during the 

2013 season. The selected method involves the application of glue to the bones immediately 

during their exposure (even before they were fully excavated) and rapping the exposed 

surface with gauze pads and glue. The gauze kept all parts of bone together and enabled us to 
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extract the bones in complete form (even if cracked) into lined boxes (Fig. 6). This method 

was proven successful and saved great deal of conservation work. The method was applied 

during the 2014 season and allowed us to extract very large bones in complete and 

undisturbed form.

 

Figure 5: fractured bone before conservation treatment  

 

 

 
Figure 6: Bones extracted from Square N162.  
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Figure 7: bone preservation in the field. 

 

Jordan River Water Level and excavation conditions: After the extremely dry winter of 

2014, with less than 50% of the annual precipitation, water level in the Jordan River was the 

lowest since we started excavating in2007. Water level measured on August 13 at 08:00 in the 

morning was 58:14. As a result, the excavated sediments were relatively dry and we had no 

events of flooding in the excavated area.  Additional result of the low water level was the 

exposure of some bones on the bank of the Jordan, and in particular two bovid jaws exposed 

immediately north of Area D (Fig. 8 and see below) 

Figure 8: bovid jaw bones on river bank north of Area D 
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The 2014 Season - Report 

 

Opening Area D for excavation ï In accordance to the aims of the excavation season which 

was to expose the entire excavated surface of the basalt of Layer 5 we used a JCB excavator 

tractor to remove all soil from the entire excavated Area D. All the squares that were 

excavated during the previous years were exposed and we enlarged the Area by cleaning a 

line of squares at the south part of Area D. In addition, the squares in the north, at lines 163 

and 164 that were not previously excavated were dug by the tractor to a level of 58:60 cm ï 

some 20 cm above the expected appearance of the archaeological layer in north Area D. This 

was done in aim to excavate the archaeological layer in theses squares without wasting time 

for the removal of sterile soil above it.  

 

Figure 9: location of excavation squares 2014. 

 

For general location of the excavated squares in Area D see Fig. 9. 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 

2014 season was on squares at the northern, southern and western parts of Area D (Fig. 9). As 

this was the final excavation season at NMO, we opened and cleaned the entire excavated 

surface of Layer 5 basalt hill. The aim was to get a complete picture of the basalt hill, its 

topography, extent and height over the surrounding surface. The basalt hill was photographed 

from all angles and directions in an attempt to produce a 3D model (under progress). In 
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addition, a drawn photography of the site was used for aerial photographs of the cleaned and 

exposed basalt (Fig. 10 and see discussion below).  

 
Figure 10: Aerial photography by drone 
  
 

 
Figure 11: NMO ï general view from the south 
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Figure 12: NMO at the end of the 2014 season - general view from the north  
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Figure 13: NMO Area D at the end of 2014 season. Three views from above. 
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  Figure 14: NMO Area D at the end of 2014 season. Three Views from the south-west. 
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Bones at the Jordan River Bank North  of Area D 

Due to extreme low water level in the Jordan River during the summer of 2014, parts of the 

bank were exposed that could not be seen in previous years. As a result, two large fragments 

of bovid jaw bones including the teeth were observed and excavated within the dark mud of 

the river bank (Fig. 15). Few additional bone fragments and one or two isolated flint flakes 

were excavated from the river bank next to the jaw bones. A large piece of wood/charcoal was 

also exposed and taken by total station. The sediment here is the dark mud with many Gingi 

(iron concentrations, see previous reports). The location of the bones, as recorded by the total 

station is presented in Table 1. The bones are found only few meters to the north west from 

the excavated squares of Area D and in approximately the same elevation (58.30 -58.20). It 

seems that they can be attributed to the archaeological horizon excavated at the north part of 

Area D at the same elevation, very rich with bovid bones, possibly of a single individual. 

Future zooarchaeologiacl research may add information on this issue. The bones were treated 

according to the siteôs preservation protocol (see above) and excavated. It should be noted 

that a skull and femur of a lion were excavated from the river bank in similar context during 

the 2002 survey of the site (Sharon et al., 2008).  

 

Table 1: the bones from the Jordan River Bank. 

Bone # Coor. East Coor. North Level Square # Date 

6120 3005.984 1066.443 58.347 G166 06.08.14 

6121 3005.707 1066.195 58.211 G166 06.08.14 
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Figure 15: Bovid jaw bones on the bank of the Jordan River north of Area D 
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Area D North section  

This is a rich part of the excavation at the ñfoot of the basalt hillò. The squares excavated 

during the 2014 season are shown in Figure 16.  

 
Figure 16: Area D north ï location of excavation squares. 

 

Sedimentology and stratigraphy 

 

At this part of Area D, the basalt that was slanting toward the north until the 160 line (see Fig. 

1) seems to ñstraighten upò and keep of a flatter level toward the north. The nature of the 

basalt surface seems to change from a relatively flat ñpavementò with large boulders sticking 

up to a more hectic surface with deep ñholesò between the basalt stones. Inside these holes the 

sediment seems to be almost sterile from Archaeological remains (Figs. 17-23). It seems that 

the archaeological horizon stops at a level of 58:00 more or less where the lower sediment 

inside the ñholesò is almost empty. Almost because a single large and broken bone was 

founds in square K162 and occasional flint flake was recorded (Figs. 19-20). Within the holes 

in the basalt, and in particular in square L162 (but also in other squares) whitish or grey 

sediment is found, somewhat similar to the ñwhite stuffò north of Area D. The structure of the 

light color sediment is of ointment, again very similar to the carbonate sediments to the south. 
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Above the level of 58:00, the sediment is rich in archaeological finds and is comprised of dark 

mud very rich with grey and light color small particles. The layer of ñtuktuksò, observed 

already in previous seasons is tupically found immediately above the basalt of layer 5 and in 

the upper 50 cm or so above it. The light color dots start at a level of ca. 58:50 and their 

frequency increases as excavation surface goes down. Near the basalt of layer 5 the sediment 

becomes almost sandy, full of these ñtuktuksò and rich in archaeological finds. This is not a 

homogenous continues layer but more of a patchy lens nature. In some of the squares a 

contact can be observed between the ñtuktuksò and the dark mud. Present day basalt piles or 

dry river beds running down from the Golan will not be clean and sterile (Figs. 26-24). When 

observed such surfaces are covered by dry vegetation and small pebbles of limestone and 

basalt. It may be, therefore, that the sandy sediment, rich with dissolved limestone, may 

represent a flooded surface where rising water level form kind of a ñhaloò of limestone above 

the basalt (Fig. 23). It is suggested that this sedimentology may resemble a shore line 

environment and some mixing of the sediments along the 161 squares. It is hence suggested 

that this area was the water front at the time of occupation, and water level was around 58:50 

or below (Figs 17-18; 22).  

 

Figure 17: Area D North Squares looking south. Note the different nature of basalt in the north. 
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Figure 18: Area D north. a. close-up of basalt of Layer 5. a. a view from the north west; b. a view from the 

east. 
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Figure 19: Bone at the bottom of ñholeò in Square K163c Level 58:00. Note the weathering of the bone ï 

somewhat ñrolledò in appearance. 

 

 

Figure 20 Figure 21: Bone at the bottom of ñholeò in Square K163c Level 58:00. Draw. 
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Figure 22: Area D north squares end of 2014 season. Note the ñholesò between basalt boulders. 

 

 
Figure 23: ñWhite stuffò under boulder in square L162. 
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Figure 24: Sediment at square L164 at level of 58:45. Note the clean grey sediment and the emergence of 

the first light color dots ñtuktuksò. 

 

 
Figure 25: Sediment at square K162d at level of 58:22. Note the intensity of white particles  
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Figure 26: Sediments at square L161d level 58:35. Note contact between layers marked by arrows. A lens 

of many ñtuktuksò in contact with more fine mud to the west (left). Note white sediment lens at lower left.  

 

In square K162, at the western part of the square a layer of small cobble to pebble size stones 

was unearthed starting at level of 58:30. These small basalt stones are forming a small ñbarò 

like feature and may represent a local concentration within the shallow water of the lake in 

this locality or a continuation of the basalt pile toward the North West (Fig. 27). 

 

 
 
Figure 27: Small cobbles in Area D square K163 (marked by arrow) 
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The finds of the 2014 season at the north squares of Area D, and in particular in the eastern 

squares of M and N line (Fig. 9) contributed much to our understanding of the nature of site, 

sediments and human occupation: 

Wood and botanical remains ï the primary observation to be noted is that this part of the site 

is very rich in botanical remains. Hundreds of botanical finds are scattered in these squares 

ranging in size from few millimeters to twigs and branches up to 30 cm in length (Figs. 30-

40). Many of the botanical remains are clearly found in the form of charcoal while others are 

unburned. In many cases it is hard to distinguish between burned and unburned pieces. No 

clear concentration can be seen among the botanical remains, partly because they are so many 

that the whole area of c. 10 square meters seems to be one large concentration. So no fire 

place could be identify and it was suggested that that such pattern may represent either fire-

place that was washed by water and redeposit in nearby shallow water. Another alternative is 

that the dry vegetation on the bank of the lake was burning and the small fragments fall into 

the water and mud. In some places a group of branches was unearthed forming a small pile or 

concentration. The meaning of these small concentrations is unclear at the current state of 

research. A preliminary study of the botanical remains from the north of Area D indicates that 

many of the remains belong to a monocotyledone plants. It seems that the roots and branches 

of   Lesser Bulrush (Typha domingensis) are a possible candidate for identification. The 

Bulrush plants are growing in shallow water at the margin of calm water bodies and swamps. 

This identification supports the interpretation of this part of the site as the shallow water and 

fine mud on the bank of the Paleo-Lake.  
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Figure 29: Charcoal in sediment square L161 

Figure 28: Charcoal in fine mud at Square M162 level 58:40 

Figure 30: Wood fragments at Square L162 level 58:40 
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Figure 31: Wood ñpileò at Square L162b level 58:40 
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  Figure 32: Wood ñpileò at Square L162b level 58:40. Close-up. 
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Figure 33: Wood ñpileò at Square L162b level 58:40 
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Figure 35: Wood ñpileò at Square L162b level 58:40. Close-up  

 Figure 34: Wood ñpileò at Square L162b level 58:40. Draw. 
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Figure 36: Wood at Square L164c Level 58:45. 

 

 

Figure 37: Wood at Square L164c Level 58:45. Close-up. Note the bark remains.   
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Figure 38: Wood at Square M163a level 58:25. 
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Figure 39: Wood at Square M163a level 58:25. Close-up. 
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Figure 40: Wood at Square M163a level 58:25. Close up. 
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The fauna  

 

The northern sector of Area D is the lowest part of the excavation and the area showing the 

best preservation conditions for the bones (see above). The preservation of bones exposed 

during the 2014 season was indeed excellent apart from the cracking that accrued on the 

larger bones, which in most cases we were able to deal with by applying the method of 

preservation as described above (Figs 43-52). The fauna here consist primary the bones of a 

large bovid, possibly belonging to a single individual. The 2014 exposed bones are the 

continuation of the bones exposed since 2012 in this part of the excavation (Fig. 52). A few 

observations should be presented regarding the bovid bones: 

1. They are numerous and seem to belong to a single individual. 

2. They are large (Figs. 43-50). 

3. They are complete (Figs. 43-50). The majority of the bones are found unbroken. It 

seems that the NMO hunters, at least in the event documented by the bones in this 

northern section of Area D, did not smash the bones as part of the butchering process. 

4. There are clear signs of utilization by human on the bones: cut marks (Fig. 47), the 

fact that the bones are not in articulation (Fig. 50), the association between the bones 

and the stone tools (Figs. 51). 

 

Additional bones of smaller mammals were also found in this area, in association with stone 

tools and wood fragments (Fig. 51). This fact suggest that more than a single species (and a 

single animal) was slaughtered here, making the interpretation of the finds more complicated 

than a simple hunting episode.  
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Figure 41: Square M162 at the beginning of the 2014 season. Bone (rib?) floating in the mud. 
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Figure 42: Bovid r ib bones at Square L162 a. 
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Figure 43: Rib bones at square M162a level 58:25. Note large bone starting to be exposed at the next sub-

square to the east (c).  
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Figure 44: Rib bone at square M162a level 58:25. Draw. 

 

 

Figure 45: Large bovid bones at Square L162c and N162a. Note the completeness of the bones.  
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Figure 46 : Bones in Square M162 during excavation. 
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Figure 47: Cut marks on complete bovid long-bone at square L162. 
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  Figure 48: Large complete bovid bones in Square N162 
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Figure 49: Post depositions fracture on a completely buried bovid bone in Square 

M162c  
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  Figure 50: Drawing of the bovid bones in Area D north season 2014. 
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Figure 51: Square M163a level 58:20. Bones flints and wood. Up ï a vertically standing wood surrounding 

by 2 flint flakes. Bottom ï fragment of a dear jaw. Scale 10cm. 
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The results of the 2014 excavation in the northern sector of Area D and in particular the 

numerous complete bovid bones unearthed, enabled us to reconstruct the presence of a 

(probably) single animal with its bones scattered on the c. 4-5 square meters in this area. The 

bones are found lying on the basalt of Layer 5, the large bones, in particular the long-bones 

and the two scapula are complete. The bones are in excellent preservation state and clear cut-

marks could be observed in the field. This fact indicates a very fast covering of the bones or 

maybe even their sinking in mud. The distribution of the bones is in correlation to the basalt 

arrangement suggesting that the boulders were at their present location when the bones 

accumulated. The potential of this bone scatter to our understanding of human behavior is 

obvious.  

 

The flint from season 2014 at Area D north is similar to the picture emerging from the 

previous seasons. Primary pointed, non-levallois elements, and cutting tools. The numbers are 

Figure 52: reconstruction of the bovid bones excavated in the northern squares of Area D during the 2012-

2014 excavation seasons.  
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not high and the points are similar in technology and typology to the ones excavated in 

previous seasons. Some of the flint tools are found ñfloatingò in the mud in up standing 

positions (Fig. 51). 

  

 

South Section of Area D 

In this section we continued excavating the squares at the top of the basalt hill, exposing the 

basalt and studying the nature of the accumulation of stones and archaeological finds. To the 

south east of Area D, few squares in the easternmost line of the grid, along the N line were 

excavated to complete the exposure of the surface here. For a map of the site with the 2014 

excavated squares see Figure 9. 

 

Sediments and nature of basalt  

 

The sediment here is mostly dark colored fine mud with many red to orange oxidized veins. 

The oxidize horizons probably represent cracks in the clayey sediment that were dried and 

exposed to air in the past 9it is unknown if we see evidences for draying during the 

Pleistocene or only during recent years after the exposure of the sediments to air during the 

drainage operations. The relatively poor preservation of bones and the relative scarcity of 

wood remains support this draying hypothesis.  

Above the basalt of layer 5 it are numerous basalt cobbles and pebbles ñfloatingò in the mud 

covering Layer 5. Such cobbles to pebble basalt stones were not found in the lower, northern 

section of Area D and are typical to the top of the basalt pile of Layer 5. 

Wood dose preserve in this pert but preservation is poor. Not many wood remains were 

recovered and the one that were exposed are probably roots penetrating the sediment from 

above at an unknown time (Fig. 54).  
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Figure 53: The basalt pile of layer 5 from the west. Note the ñsaddleò between the two high points of the 

pile.  

 

 
Figure 54: roots at square N154. Possibly recent roots. 

 

At the top of the basalt pile, at squares L153 and around, some very large boulders are 

standing at the top. The resulting topography is of a shallow ñsaddleò between the previously 

observed high spot at square K152 and here (Fig. 53). The top of the basalt hill was probably 
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somewhat flatter area that might have seen the repeated activity and visits by hominids to the 

site. See discussion below for more details. 

Preliminary observations at the fauna at this part suggest that it is somewhat more diverse 

than the one at the lower section of Area D and the bones are less complete. Yet much more 

study is needed before such observations can be confirmed. It seems that the primary animal 

exposed here is also a large bovid, as was the case in previous seasons. Large bones and in 

particular vertebras were excavated in square K150. This is in agreement with the finds from 

this part of the site in previous years. 

The flint tools from this section of the site are no different from the other parts not in 

frequency (still relatively low) and not in typology and technology. 

 

Description of excavation by squares ï for location of squares see map in Figure 9.  

J150- This Square, at the western margins of the basalt pile of Layer 5 was excavated in order 

to continue the excavation of previous years. The sediment was dark mud attached to the 

small ñcliffò of stones to the east. Not many finds were found. Fig. 55 show the primary finds.  

 

 

Figure 55: Square J150 excavation and finds. 
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Square K149 ï the next square to the south following the western merging of the basalt pile 

of Layer 5 was much richer here. The sediments clearly dried during the last 10 years since 

the drainage operation in 1999-2000. Nevertheless, both bones and wood remains were 

unearthed. At least 2 vertebras of a bovid as well as flint tools and many basalt cobbles and 

pebbles were unearthed. Figures 56-60 present the primary finds. 
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  Figure 56: Square K149 excavation level 59.60. At this early stage finds already starting to be 

exposed. Note the bovid vertebra in the upper right (south-east) corner. 
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Figure 57: Square K149 excavation level 59.55. Note the flints and bones. 


