Geoarchaeological investigations at the site of Julfar
(al-Nudud and al-Mataf), Ras al-Khaimah,
United Arab Emirates: preliminary results from the borehole survey
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SURVEY METHODS
In order to gain some understanding of the spatial limits and depth of
stratigraphy associated with the former lagoon (and related channel
delta) two transects of augerholes were decided upon, running both
parallel to the present day shoreline (to pick up the margins of the
main outflow channel), and perpendicular landwards from the high
ground of al-Nudud (to discern the landward limits of the island and
potentially identify the ‘back-beach’area) (Fig 2).
Augerholes were drilled with a “Cobra TT” power auger fitted with 60
- 100 mm window-sampler cores (Figs 3). Where possible the distance between the augerholes was uniform, however, the nature of
the disturbed ground and location of modern features dictated to
some extent the distibution of these interventions.The augerholes
were drilled to a depth of between 1.5 and 3.0 m which was the limit
of the machines capabilities given the soft and waterlogged conditions of the deeper sands and silts.
All augerhole locations were located in 3 dimensions using a Trimble
5600 robotic total station, and off-site these were plotted in two
transects (Fig 4). Transect 1 displayed a composite section along the
coastline to elucidate the partially buried channel which was the most
likely to the main in/out-flow of the lagoon. Transect 2 was aligned
perpendicular to the coast running landwards from a high point on
al-Nudud close to the initial focus of archaeological excavation.
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INTRODUCTION
The medieval port town of Julfar, situated on the south-eastern side
of the Gulf, is associated with the archaeological sites of Kush, alMataf and al-Nudud (Kennet 1997, 2003; Velde, 2009, in prep) (Fig
1). Though these sites have been excavated as separate entities, they
are most likely the expression of the same administrative centre
which served not only the port, but also the fertile arable land
(Shimal) situated on the toe of a large gravel fan complex which
brought water from the Ru'us al-Jibal to the east and north. It has
been speculated that these geographical migrations of the urban
centre were primarily driven by geomorphological processes (Velde,
in prep). These processes are associated in particular with changes in
relative sea level (RSL), which resulted in marked changes in the
coastal geomorphology, and sediment availability, driven partly by
human activity and resulting in sediment infilling of a large lagoon
and delta environment.
Two observations are important in this respect: i) Kush, the earliest
'incarnation' of Julfar, is situated c. 3 km from the coastal locations of
al-Mataf and al-Nudud, and ii) a significant lagoon and navigable
channel once linked the area around Kush with the coast. This
lagoon, for millennia the focus of human activity in this area, is now
largely in-filled with sediment, and it is likely that this silting up, and
the resulting disconnection of Kush from the coast, meant that the
port administration moved to al-Mataf (and possibly later alNudud),and ultimately the modern town of Ras al-Khaimah, taking
the urban core with it.
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Figure 1: Location of the main area of study showing the two sand islands of alNudud and al-Mataf, with the channel and entrance to the former lagoon indicated
by the blue arrow. Water still drains along the route of this former channel. The
blue line represents the probable course of at least one of the now infilled channels
which would have traversed the lagoon/delta environment

RESULTS
The two borehole transects are show in Figure 3. In very broad terms,
the sub-surface sediments encountered relate to deposition in a number
of depositional environments. Sediments have been grouped together
into facies which describe similar environments of deposition. The main
facies are:
• Facies 1: dark greenish/bluish grey (5BG 4/1) fine sands and silts:
deep water, marginal environment, probably at lagoon edge with highand low-stands represented by change in grain size and concentrations
of shells
• Facies 2: dark greenish/bluish grey (5BG 4/1) medium to coarse
sand with occasional dense shell lenses: in-channel sedimentation, deposited in relatively deep water
• Facies 3: Pale brown to brownish yellow (10YR 7/4 – 6/6), well
sorted medium sand with absence of shell fragments: in-channel sand
deposition, moderate to shallow water.
• Facies 4: Light yellowish brown to brownish yellow (10YR 6/4 –
6/6) poorly sorted medium to coarse sands, very rich in crushed and
whole shell: beach sands
• Facies 5: Yellow (10YR 5/6) to reddish yellow (7.5YR 6/6), loose,
fine to medium sand with absence of shells or shell fragments: dune
sands
• Facies 6: Light reddish brown (5YR 6/4) to light brown (7.5YR 6/4)
sand and fine gravel with occasional ceramic fragments, charcoal and
mud-brick: archaeological layers
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Figure 2: the study area showing the locations and names of the augerholes drilled
in two transects
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Figure 4: composite sections (transects) of the sub-surface sediments recorded
during the geoarchaeological augerhole survey. Facies have been linked, where
possible, to gain an understanding of the depositional environments present at the
site through time.

Figure 3: cores being drilled into the sub-surface sediments (left), and subsequently
jacked out by hand (right)
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Figure 5: aerial photograph taken in 1930 looking NNE. In the foreground is the
lagoon which was (and is still) present in the area of modern day Ras al-Khaimah City,
with barasti dwellings on the mainland and on the sand spit. This lagoon is still evident in the modern landscape, though it is partially infilled and covered by mangroves.
In the middle distance is the now almost totally infilled lagoon which is the focus of
this study, with the islands of al-Nudud (nearsest) and al-Mataf quite clearly discernable. To the upper right of the photograph are the Ru’us al-Jibal mountains; and
arcing down the right hand side is the fertile crescent, nourished by waters draining to
the toe of a gravel fan, which was occupied by the extensive palm gardens of Shimal
and Nakheel. Kush was situated on this fertile land somewhere between the right hand
edge of the photo and the mountains at the top

DEPOSITIONAL ENVIRONMENTS OF JULFAR (Al-NUDUD)
There are a number of insights that can be gained from the preliminary
results of the augerhole survey.
At the base of the sequence, the earliest sediments of Facies 1 and 2 were
deposited in a relatively deep-water, anaerobic environment. At this time
the area to the east and to the north of al-Nudud comprised alternating lagoonal and in-channel environments, the dominance of which was a response to changes in relative sea level (RSL), sediment availability and
human activity occurring within the catchment such as the building of a
town wall in the 12th Century, or even earlier (Velde 2009), of which the
substantial ditch most likely had an impact on drainage patterns in this
area. There was probably a network of channels associated with the drainage of the lagoon, and during high and low tides (and on a longer scale,
marine transgression and regressions) channel and lagoon environments
would have been more or less dominant. In this respect, lowering of RSL
would have resulted in the entrenching of deeper channels, whilst higher
RSL is likely to have caused the flooding of the lagoon and the inundation
of the channel network. Higher up the sequence, channel sands laid down
in shallower water (Facies 3) testify to the gradual silting up of the lagoon,
probably caused by interplay between changes in RSL, tectonics and sediment flux to the catchment (possibly relating to irrigation of the palm gardens of Shimal and Nakheel.
Beach sands (Facies 4) are common at the edges of the islands of al-Mataf
and al-Nudud and indicate periodically exposed/inundated shorelines surrounding the islands. Where they are observed overlying deep channel
sands in AH12 this may indicate a seaward migration of one of the channels
of the delta, possibly as the lagoon silts up and flood waters draining the
mountains to the east erode the landward side of the al-Nudud sand island.
To the north of the island, beach sands (Facies 4) interdigitate with channel sands (Facies 3) which indicates a very marginal environment in which
subtle changes in RSL and alluvial geomorphological processes would have
resulted in profound changes in the coastal geomorphology in the littoral
zones of the study area.
Facies 5 dune sands were observed at the highest elevations, often overlain
by archaeological deposits (e.g. AH9 and AH14). In AH9, following a
period of human activity on al-Nudud, there was another phase of dune
sand deposition which punctuates the two periods of archaeological activity. In AH1, a thin layer of humic, black sediment directly overlies the dune
sands (Facies 5), which is in turn overlain by channel sands (Facies 3). This
may indicate a marine transgression at this time which has inundated the
margins of the sand island. The dark band is indicative of shallow, stillwater pooling at the extreme margins of a channel, most likely occurring
during the initial phases of the rise in RSL. The channel sedimentation
could reflect migration of one of the now partially infilled lagoon outflow
channels. Beach sediments overlying these channel sands would indicate
either the migration away of the channel, or infilling as a response to further sea level rise and encroachment of the shoreline.
The archaeological activity (Facies 6) seen at the top of the sequence in
AH1 has taken place on the beach at the margins of al-Nudud, most likely
reflecting the possibility that the margins of the island were used as areas
to land and moor boats, and could have also accommodated small barasti
(areesh) structures such as storage huts, workshops and simple dwellings.
Archaeological activity also occurred on the other side of the channel on
the southern edge of al-Mataf, though at a much lower level,
possibly
suggesting that this activity was earlier than that seen at al-Nudud. At the
highest point of al-Nudud, observed in augerhole AH9, Facies 6 archaeological sediments (including mud brick and fragments of ceramic material)
directly overlie dune sands indicating the use of the relatively stable interior of the island as a focus of human activity.

DISCUSSION AND CONCLUSIONS
The geoarchaeological augerhole survey has shown that the environments in the area of study (the margins of al-Nudud and al-Mataf islands) have changed
markedly through time. At this preliminary stage we do not have the advantage of a robust geochronology to tie these changes in to, but it is likely that they
would have been significant to the evolution of ‘Julfar’. It should be noted that the area covered by this pilot geoarchaeological study is obviously too small to be
able to answer any questions regarding the extent of the lagoon in relation to the occupation of Kush (c. 3 km inland). Further work will target a wider area to endeavour to demarcate the extent and depth of the lagoonal (and fluvial) sediments. A number of conclusions can be drawn:
• A significant water depth was once present to the north and east of the sand island of al-Nudud. This was associated with a lagoon and deltaic environment
existing on the landward side of the islands, and at its greatest extent probably extended inland as far as the ancient settlement of Kush (which may have been
the earliest incarnation of ‘Julfar’)
• Through the complex interaction between changes in RSL, neo-tectonics and sediment flux to the catchment, the lagoon began to gradually infill with sediment and shallow channels drained the lagoon area, probably with still significant channels flowing around the back-beach area of al-Nudud
• These changes in the coastal geomorphology were driven by both anthropogenic and natural processes; the former occurring due to irrigation of the palm
gardens of Shimal and possibly the building of the city wall which also acted as a conduit for drainage water, and the latter in response to a rise in RSL
• The changes in the coastal landscape around the Julfar area would have necessitated changes in the position of the administrative centre (the core area of
the port town), especially as the navigable waterways in the lagoon area silted up and boats could only make it as far as the islands of al-Nudud and al-Mataf
• Recent rescue excavations carried out by Oxford Brookes Archaeology and Heritage (OBAH) on al-Nudud will help elucidate the importance of this part of
the Julfar complex, and will help in our understanding of the chronology of the development of this major coastal town.

