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The second IMTO’S campaign of 2006 (SUMO06B), dieectby prof. A. Avanzini, started on
04/11/2006 and finished on 07/12/2006.

IMTQO’s activities were focused in different fieldsanks to the participation of scholars of difféaren
subjects.

The two main projects concerned archaeology andadmation of the ancient masonry structures.
Excavations were conducted, under the directiorthenfield of prof. A. Sedov, by dr. V. Buffa, dr.
Said al Mashani, dr. B. Bottoni, dr. |. Montanado, |. Rossi and dr. F. Wiig. Dr. R. Santoni was th
responsible of the topographic survey. Dr. F. Maitevas the responsible for the archaeological
documentation. The interested area were: areasdd@mntial area and city gate), area B (small gate t
the sea and area in front of the storehouses) r@adEa(outside the city wall).

The catalogues of small finds were completed by-dderica Matteini and dr. Vittoria Buffa.

The updating of the general plan and the completihthe different plans relating to the different
phases of the city have been made by prof. A. Seddwr. R.Santoni.

S. Martelli was the draftman of the small finds.

The team dealing in consolidation was under theewsugion of prof. M. Sassu (Department of
Structural Engineering, University of Pisa) and wasstituted by eng. M. Andreini, eng. C. Cei and
eng. A. Soru.

From 01/11/2006 to 10/11/2006 an intensive survethe area of Khor Rori has been made by dr. M.
Benvenuti and dr. L. Chiarantini from the DeparttnehEarth Sciences of University of Florence and
by dr. P. Pallecchi, geologist from ArchaeologiBaperintendence of Tuscany, Florence.

Palinology analysis were made by the archaeobdsaoidJniversity of Florence, dr. Marta Mariotti, G
Lippi, on the site of Sumhuram and on the territoearby from 01/11/2006 to 10/11/2006.

The work of IMTO has been possible thanks to thH&lboration of the Office of the Adviser of His
Majesty the Sultan for Cultural Affairs in Muscatdain Salalah.
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ARCHAEOLOGICAL PRELIMINARY REPORT (SUMO6B)

November-December 2006

During the campaign in the autumn 2006 (SUMO06B)icWistarted on Novembef"4and finished on
December ¥, the field activities were focused on the diggimgghe ancient town of Sumhuram. The
excavations were concentrated in several aredheidrea A to the south of the Gate Complex, in the
Area B in the south-eastern part of the city, anthe Area E outside the north-western defence ovall
the ancient town.

The main objectives of the present campaign weoahtinue wide scale explorations of different part
of the ancient town, to arrange the most conveniegpassing roads for visitors, to beautify the
general view of the site.

Area A (trenchsupervisor V. Buffa).

Excavations were concentrated immediately soutth@Monumental Building 1, west of the ruins of
Building BA5. A new room of apparently a new buidiwas excavated here.

Room A85

The room, rectangular in layout and 3.25x2.50 mine, was located west of the ‘tower’ M174 of the
Building BA5S (fig.1). Its perimetral walls are theall M17 of the Monumental Building 1 to the NE,
wall M192 to the NW, wall M191 to the SE and wallL®B to the SW. The entrance to the room, 0.70
m wide, was located in the center of wall M193. Tlber of the room, US214floor, was reached at the
elevation of 28.07 m. The floor was well plaster@d.the floor one bronze coin (Co397) and two large
fragment of vessels were found. A complete whalktebea was also present. The filling above the
floor (US214), only 0.15 m deep, consisted in gshyyfoam mixed with few small stones, charcoals and
animal bones. The following objects were recovdreth US214: two complete upper stones of hands
mills and a fragmentary one laid on the floor (§3,081040, S1038), together with several stone tools
two pestles (S1032, S1041), two polisher (S103838), two whetstones (S1033, S1034) and four oil
lamps made fronChlamys townsendshells (Sh282, Sh283, Sh284, Sh285). Just aboZl4J&
charcoal sample has been taken for analysis.

Soon after the room seems to have gone at ledsdllyaput of use. The deposit above US214 has been
denoted as US209. It was 1.30 m thick. It consigtedomogeneous, rather compact reddish brown
loam mixed with a quantity of mud-bricks and fragntseof mortar. A quantity of pottery with a high
percentage of amphorae (Dressel 2-4 type) in l&agments was recovered together with a kitchen
bowl with arch handle with an incised drawing. Vé&w animal bones and shells were recovered. The
filing US209 most probably represents the collapdethe upper floor of the room and of its
furnishings after abandonment or of installationstite Monumental Building 1. A number of objects
were found in the deposit US209: grindings storg009, S1011, S1019), whetstones (S993, S1006,
S1010), polishers (S1024, S1026, S1027, S1030joree did (S994), two fragments of soft-stone
vessels (51025, S1029), bronze objects (a spoor2RBxpin MB420, a rivet MB421, a nail MB431),



oil lamps made fronChlamystownsendishells (Sh277, Sh278, Sh279), a fragment of glassel
(G88), a fragment of offering table (S1028). Numesrdronze coins were also found (Co382, Co386,
Co387, Co388, C0390, Co391, Co0395). At the enti@formation of the filling US209 the wall M195
was built. It consisted of only one row of limestaolocks. It lower elevation was at 29.35 m, itpermp
one 29.55 m.

The finds allow to date the room A85 to tHépghase of the existence of Sumhuraffi 32" cent.
BC).

Street A75
In this campaign the street A75 was excavated dovitoor US22.

In the western part of the excavated area, squairthe floor US22 had covered the ruins of roons A8
Over wall M192 the floor was reached at the el®ratf 30.27 m; over wall M191 at the elevation of
29.90 m. To level the area over the ruins of thenro a filling was set above US209, a kind of
preparation for the floor US22 (US206). It congistd reddish homogenous loam mixed with few
pottery fragments and animal bones. The followitgects were found in US206: a bronze clamp
(MB413), a glass bead (G81) and a polisher (S981).

The floor US22 had been greatly disturbed by tlygidig of a large pit (US203) that transformed the
area in a garbage dump, filled with many ashesyrcoads, burned stones from fireplaces. The
following finds were recovered from US203: bronzens (Co374, Co375, Co378), a fragment of a
soft-stone vessel (S972), fragments of glass \&$&¥2, G73, G77, G78, G79), a fragment of a
crucible (G71), a grinding stone (S976), an irool {d11113), a net sinker (S980).

Over US22 and US203, US21 was removed in the diremnsisted of a thick layer of crumbled
reddish brown loam mixed with a large number ofgldy dressed limestone blocks and smaller stones
fallen from wall M17 of the Monumental Building hé a quantity of fragments of mortar from the
same wall. It incorporated a small quantity of pottshards, animal bones and shells. The following
finds were recovered from US21: bronze coins (Co&3865, Co366, Co367, Co368, Co369, Co370,
Co371, Co372, Co373), a fragment of a bronze plésiB107), two whetstones (S973, S983).

In the eastern part of the excavated area, squdiethe stratigraphic sequencestfata already found

in previous campaigns above floor US22 was confirme

The floor was raising from East to West and fromtNdo South. On floor US22, hard packed grayish
loam, and its filling (US22), the following objectgere found together with fragments of pottery and
animal bones: a glass bead (G83), a crucible (GB#ge bronze coins (Co379, Co380, C0399). The
channel running in the SW-NE direction was cleared.

Above US22, floor US 29 consisted in reddish brdeam; the floor was trumped with small stones
and sometimes with small sandstone slabs. It wacshesl at an elevation of 29.52 m. Few finds were
present in US29: some pottery fragments, shellspalnbones, and a fragment of a bronze plaque
(MB436).

The excavation of the pit US191, found during théVB®5B campaign, was completed. It had been
dug for the setting of the flooruS29 and filled lwiburned stones, ashes and bones; some pottery
fragments were also found. Two fragments of safhstvessels were recovered in US191 (S1046,
S1047).

Above US29, US21 have been removed in the SW gattteotrench. US21 consisted of crumbled
grayish brown loam mixed with limestone blocks amaorphous stones. Floor US21 consisted in hard
packed brownish loam, sometimes trumped with srs@hes. The floor has been reached at an
elevation of 29.74. Few pottery shards were rea/ddS21 covered the wall M219 discovered in the



SW part of the excavated area, belonging to a robennew building. Wall M219 has a door 0.95 m
wide.

Area B (trench supervisors S. al-Mashani, B. Botton\W\g)

Excavations were concentrated in several partkeftea: in the square A77 and in the storage-rooms
(the so-called ‘bins’) on both sides of the square.

Square A77

The entire square located between two complexd¢leoktorage ‘bins’ and east of the building BB1
was unearthed during the present campaign (fig.2l] W167 from the north, walls M186 and M 141
from the south, and walls M163 and M168 from thestwdelimited the square (from the east it was
delimited by the city-walls M139 and M140 with tlse-called ‘Small Gates’). The stratigraphy of
cultural deposits determined in the A77 during pinevious campaigns was confirmed in the present
excavations.

A complete bronze weight (MB402, see Object cardy iound on the US183 floor; a fragment of
bracelet (MB403), a fragment of ring (MI 112) andgtane bead (S968) were also found in the stratum.
A fragment of stone vessel (S978; S979), a softestiead (969) and a bronze object which is probably
a key (MB404, see Object card)) were found in tiS841956.

An iron hook (MI114), a bronze coin (Co 377) anftagment of crucible (G80) were found in the US
198

Finally the US202 revealed a number of small fiadeh as fragments of bronze (MB414, probably a
bronze vessel;MB416;MB417MB439), a fragment of glé&85, see below); a fragment of crucible
(G87) fragments of stone vessels (S898;S996;S98Vaatone bead (S988).

The total size of the deposit excavated during¢himpaign in the square A77 is 6.1x11.7-11.8 m. The
‘Small Gates’circa 1.0 m wide, was located in the city-wall M139/M1d@se to the SE corner of the
square. Another doocjrca 0.7 m, was located roughly in the middle of the Nl M164/M168 of

the square and led to the city interior. A steempacirca 1.0x1.6 m in size, made from roughly
dressed stones, was built above the bedrock (U&R0Pfin front of the door. A retaining or
supporting wall M187circa 7.1 m length and 0.5-0.6 m wide, made from onerswf roughly
dressed stones, was built parallel to the wall M@86he bedrock in the SW part of the square A77. |
ends with flat stone, which was probably used base of a pillar. One more pillar's base, 25x30itm
size and 20 cm high, was mounted on the US202fiaathe same line in SE corner of the square, at
the distancecirca 6.0 m from the end of the wall M187. As we knoveually such retaining or
supporting walls were built as foundations of thiapbases. If it is so, we can suppose that & afor
roofed gallery was constructed in the square Aon@lits SW wall M141/M186. The width of such
gallery wascirca 2.3-2.5 m, and probably the inner door of the ‘Br@ates’ led straight to this
‘gallery’. The ‘gallery’ was existed during thé' period of occupation of A77 (US198floor) and was,
probably, destroyed during the next constructiopiahse: at least no remains of any pillars were
recorded on the US195floor.

The so-called ‘mint’ and ‘bins’ excavated by AFSMssion in 1952-53 were cleaned in order to draw
their real plans.



Room A81 (1 XK15)

The room, roughly trapezoidal in layout and 4.1x6.8 m in size, was situated immediately south of
the SE corner of the square A77 (fig.3). Walls M181298 and city-walls M140 and M199 delimited
the room. F.P. Albright interpreted it, togethetiwadjacent room located southwards, as ‘mint’. The
floor of the room as well as lower parts of thelsalas plastered. Number of limestone blocks, nine
them rounded and five — rectangular, were foundteseal on the floor of the room. Only four
rectangular blocks werm situ while the rest of blocks were definitely from allapsed structure.
Shallow round pit or better to say ‘imprint’ in tlil@or was discovered roughly in the centre of the
room. We may suggest that a pillar to support #ieng was once stood here. In this case the round
blocks could be considered as trunks of this cetdppillar. The rectangular blocks fouimdsitu may
have been, as Albright suggested, “tool standsase$ for the craftsmen to work on”. An ‘imprint’ of
low ledges 10 cm high and 60 cm wide was tracedgalbe city-walls M140 and M199.

Two entrances to the room were determined. @inea 1.0 m wide, was located roughly in the middle
of the wall M141 and connected the room with theesq A77. Its threshold was about 0.5 m above the
floor of the room. Later the entrance was blockeith wasonry. The second door, situated in the wall
M198, once connected the room with adjacent presi@sated southwards. It was 0.8-0.9 m wide and
circa 0.6 m above the floor. As the previous one it lagked with stones.

The deposits unearthed in the room above the flo@l were denoted as US204. It was mostly blown
up sand. The US204 revealed fragments of metalctshjguch as a fragment of a bronze vessel
(MB411), two iron nails (MI115 and MI116), and fragnts of iron tools (MI117, MI119, MI120,
MI121).

Room A82 (1 XL15)

The adjacent room A82, also trapezoidal in layout 8.0-4.5x3.1-5.0 m in size, was located south of
the room A81 (fig.4). Walls M197, M198 and city-\&aM199 and M200 delimited the room. An
‘imprint’ in the plastered floor roughly in the ndté of the room also suggests that a base of ar pdl
support the ceiling was once stood here. Contionadf ‘imprint’ of low ledges was traced in the
interior along the city-walls M199 and M200, whishggested that once it was a single unit without
partition wall M198, which was constructed later.

The deposits unearthed in the room above the fn@l were denoted as US205. Like in previous case,
it was mostly blown up sand. Fragments of irongd®i122, MI123 and MI124) were also found in
the stratum.

Room A83 (1 XK13)

Long storage-room, the so-called ‘bin’, was loca8 of the square A77 and W of the rooms A81
and A82 (fig.5). It was narrow long room, 2.0-2.1x3-11.5 m in size. Walls M141, M197, M202 and
city-wall M200 delimited the room. The floor of theom and the interior walls were heavily covered
with cement-like plaster (plaster preserved onlytenlower parts of the walls).

The deposits unearthed in the room above the {ld6207) were mostly blown up sand.
Room A84 (1 XK11)

Long storage-room, the so-called ‘bin’, was loca®l of the square A77 and W of the room A83. It
was narrow long room, 2.tkcall.0-11.5 m in size. Walls M186, M202, M203 angr-eitall M201



delimited the room. The floor of the room and theefior walls were heavily covered with cement-like
plaster (plaster preserved only on the lower parthe walls).

The room was only partially excavated by AFSM nassiThe untouched deposits in the unexcavated
part of the room were denoted as US208 directlywalibe floor level and US213 above that to the
surface.

US208 is a fine light brown soil packed with manyadl pebbles and large stones. It's average
thickness wagirca 0.70. At the southern end of A84 plaster floowesy disturbed by medium and
large stones collapsed from walls M201, M202 andOB12A whetstone (S998), a grinding stone
(S1005), a very small fragment of broken glass (GG&8@ragment of anortar (S1001), a fragment of an
offering table (S1002), a worked bone or horn pehdB46), a fragmant of crucible (G90), three
bronze coins (CO391, C0O392, CO393) as well asgnfeat of clay with an imprint of a woven basket
or mat (D24) were found in the US208.

US213 is a harder packed light brown soil mixedhwitany roughtly dressed limestone blocks and
fragments of mortar. It's average thickness wiasa 0.50 Only part of the room, for a lenght of 6.50
from wall M201, was excavated till the floor. USRfevealed another fragment of an offering table
(S1080), a stone bead (S1022), a fragment of deu¢iB89), two possible shell pendants (Sh280,
Sh281) three fragments of bronze plaque (MB429, B#BMB438) and a fragment of a bronze ring
(MB437).

Room A94

Long storage-room, the so-called ‘bin’, was localéfl of the square A77, NW of the storage-room
A93 partially excavated by IMTO in 1997-98 (see grapf D. Morandi Bonacossi in theport ). The
width of the room was 1.5 m, the appr. length wiasa 11.0 m. Walls M167, M211, M214 and M216
delimited the room.

Only small part of the room, for a length of 1.7fram M167, was excavated. The deposits were
denoted as US211 and it is made of very compagigirérown loam and stones mixed with roughtly
dressed limestone blocks,from the collapse of thkkswThe US was excavated down to the elevation
of 28.74 m.

Two bronze coins (Co389 and Co394) and a fragmienaib (M1 127) have been found in the stratum
together with some pottery shards, a large amounbies and few sea shells.

Room A95

Long storage-room, the so-called ‘bin’, was localéfl of the square A77, NW of the storage-room
A94. The width of the room was 1.4 m, the lengtrswiaca 11.0 m. Walls M167, M214, M215 and
M216 delimited the room.

Only small part of the room, 3.50 m length, wasamated. Two layers were distinguished in the
accumulation of the room.The top layer designatedJ§212 is the natural accumulation after the
abandonment of the city and is made of compact geay and loam mixed with stones and some
roughly dressed limestone blocks. It's averagektiess wasgirca 0.80-0.60m. Large amount of bones
and sea shells and few pottery shards were founded.

Under US212 the stratum US 210 was excavated dowvimet elevation of 29.12 m. US210 is the late
accumulation inside the room and is made of vempgact greyish brown loam and some roughly
dressed limestone blocks,from the collapse of tAswAlong the walls M167, M214, M215 large
traces of fire (from which samples of charcoal hdeen taken) were visible. A coin (C0398),
fragments of bronze object (MB424;MB435) and a bloaedle (B47) were found in the stratum.



As we can judge from the results of the excavatitims huge storage complex was located in the SE
corner of the ancient town. The core of the comples square A77, from which apparently the long
storage rooms, the so-called ‘bins’, were accesslbhfortunately, the entrances to these rooms were
mostly not determined, but this was, probably beeahey were situated quite high up from the floor
of the square. At least in one case (room A94 abese) the entrance to the room from the square A77
was found in 0.6-0.7 m above the initial floor bétsquare (fig.6-7). It seems that blocked entratae
the rooms were also determined by AFSM excavatinrthe rooms A81 and A89. Later, when the
floor level in the square A77 was raised up, theeaitrances were blocked with masonry and the new
ones were apparently constructed on the high lgéh’t preserved because of the poor preservation
of the walls).

The total dimensions of the storage complex wasac20.0x31.0 m. Seven storage rooms (A89, A90,
A91, A92, A93, A94, A95) were located to the NEtbé square A77, and four storage rooms (A83,
A84, A86, A87) were located to the SW of the squarg@. The layout of the rooms (long narrow
premises) and its interior carefully covered widment-like lime plaster well suggested that theyewe
used as magazines to store some products, mosahlpyofsankincense. Interesting item (D24) was
discovered in the filling of the room A84 just aleats plastered floor — a piece of mud with impoht
palm basket. As we know such containers were usexdore and to transport frankincense from the
production areas in the mountains. There is algoaa parallel — Hanun storage complex with similar
layout.

The functional purpose of the rooms A81 and A88ds clear. Albright’s supposition that it was the
‘mint” was not confirmed during our excavations. Way suggest that both rooms were either storages
or a sort of working rooms where, for instance,ragog or similar fiscal practice took place.

It seems that the room A88 with central row of fpitars was added later to the complex. It coudd b
also a storage room.

The storage complex was quite isolated from theriot of the city, and was accessible only throagh
narrow passage with the ramp and high thresholdtoseted in the NW wall M163/M168 of the
square A77. It had a separate passage towardsleuls city, the so-called ‘Small Gates’. As far as
we can judge from the available material, the caxplas built during the *Lphase of the city
existence (see fragment of glass alabastel"é"3cent. BC of Egyptian (?) provenience (G85) found
above the bedrock in A77 as well as early serienofage from US198). It was also in function dgrin
the following phases of Sumhuram occupation (US49% US183 in the A77), although underwent a
series of modifications (see several layers of vation of the cement-like floors and walls’ plasiter
the long storage-rooms).

Area E (trench supervisor A. Sedov).

The work at the Area E was carried out in orddoaautify the external view of the ancient city dad
determine the phases of construction of its fadifion system. To match these objectives, the dumps
remained outside the city-walls M133-M89 as welldasnps against the SE wall of the corner-tower
A62 were removed (fig.8-9).



The overall impression is that the city-walls M13489 and the corner-tower A62 were built
simultaneously during the®onstructional phase. Even the extension of theecetower A62, which
enlarged the square of tower in north and easttitwes is contemporary construction in spite of the
fact that the masonry of the extension didn’t béredmasonry of the SE wall of the tower.

The foundation of the SE corner of extension of theer was reached at the point 22.58. The
foundation of the corner between extension and&tevall of the corner-tower A62 was reached at the
point 23.22. It means that the outer walls of esi@mwere built on the slope, and in spite of digant
efforts of its consolidation (see below) the elevatwvas quite significant and caused the forthcamin
destruction, especially in the SE corner of extamsi

Before the construction of the corner-tower aneéitension, the natural slope was consolidated aith
thick (8-10 cm) layer of cement-like lime plast&he lowest rows of the masonry of the corner-tower
and its extension were placed on this layer. A gblime pavement was constructed also on the slope
started from the lowest row of masonry.

An almost complete bronze lamp (MB418, see the @lgjard) and large lime-stone incense-burner
(5999, see Object card) were found in the cornendd by the wall M69 and the SE wall of the corner
tower A62 (US157). A bronze coin (series with eaCo385) was also found in this layer. The same
US157 revealed a triangular anthefix (S1023) made fime-stone (it crowned the top of the corner-
tower A62), a toe of amphora Dressel 2-4 type,rfragt of kitchen bowl with arch handle. All these
finds could date the construction of the cornerdow6?2 and its extension close to theperiod of the
city existence (8-2" cent. BC).
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Fig. 1: Area A, room A85, view from north east



Fig. 2: Area B, room A77, view from north west



e -t
; i W

.I _..._‘:.. .. r.lh:-‘.:.

Fig. 4: Area B, room A 82, view from north



Fig. 5: Area B, room A83, view from south west



Fig. 6: Area B, entrance to the square A77 frommr@4

Fig. 7: Area B, entrance to room A94 from squaré Albcked with masonry



Fig. 8: Area E, view of M133 and M89

Fig. 9: Area E, corner tower A 62



Object Index Card

Registration Nr.
SUMO06B
US183,13 floor
MB402

Provenance
Area B, A77

Drawing code Nr.

Definition State of Measures Shape

Weight preservation| . 5 composite
good W. 3.5

Material Preserved |h. max. 5.2 Section

Bronze part th. rectangular
complete diam.

Description

Complete rectangular shaped weight. On the toastd handle, placed in the middle of

short sides. The handle is rounded in section. @h Weight’'s sides there are probably sg

SA letters, but the object needs to be restored.high of the rectangular body is 2.5.
The weight of the object is 370 gr.

his
me

Responsible
Federica Matteini

Date
07/11/06




Object Index Card

Registration Nr.
SUMO06B
US195,6
MB404

Provenance
Area B, 0 12-13, A77

Drawing code Nr.

13

ES

] R
1 A O R L

Definition State of preservation| Measures Shape

Key? good . max. 9 Composite
W.

Material Preserved part h. Section

Bronze Complete th. max. 0.4 Rectangular
diam.

Description

Bronze object, probably a key, made from a rod ewmlded at one of its extremities. T|
other extremity is flattened and worked in ordeh&we a rhomboidal shape with a little h
(d. 0.3) in the middle.

This object is very similar to MB352 and MB357, fmuiduring SUMO5B.

he
ole

Responsible
Federica Matteini

Date
09/11/06




Object Index Card

Registration Nr.
SUMO06B
USs157,3
MB418

Provenance
Area E, corner tower
AG2

Definition State of preservation| Measures Shape
Lamp fair l.

w.
Material Preserved part h. Section
Bronze Fragments th.

diam.
Description

The object has been found at the corner of M89A#611

Fragmentary bronze lamp, broken in five fragmettis;handle is missing. The object need

to be restored.

Responsible
Federica Matteini

Date
22\11\2006
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Object Index Card

Registration Nr.

SUMO06B
uUsi157,4
S999
Provenance
Area E
Definition State of preservation Measures Shape
Incense burner fair l. 41
W. 20
Material Preserved part h. Section
Whitish compact Complete th.
limestone covered by a diam.
yellowish-brown patina

Description

Complete incense burner with a high truncated pidashaped base (41x20; at his

10x13), surmounted by a projecting cuboid elem&8k18, th. 14), broken on two sides.
the top there is a recess, partially preservedhowittraces of burning. The rim (2.5x2.5), v
damaged, is straight. The surface of the objemtughly dressed: only the base is worke
form of a fluted column with a rectangular base.e(side of the object is particula
damaged: breakages are visible at the lower edgé¢hefcuboid element and at the
corresponding edge of the base; the entire sidtheofbase is worn. Other breakages
visible at the other side of the base.

The object has been found at the corner of M69tawer A62.
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Federica Matteini
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23\11\2006




Object Index Card

Registration Nr.

SUMO06B
M15,1
GI1
Provenance
M15 (filling)
Definition State of preservation| Measures Shape
Crucible good l. 4 Conical
w.
Material Preserved part h. Section
Vitrified clay complete th.
diam. 3
Description

Complete conical-shaped crucible, the base is poirfthe rim’s thickness is 0.3 cm, the
external surface is clearly vitrified and blackciwlour. Some traces of bronze are visible

inside.
Responsible Date
Federica Matteini 2\12\2006




Future investigations

The results of the excavations carried out at Suarhiby the Italian Mission to Oman (IMTO) during
more than ten campaigns have already made an iamparontribution to the general understanding of
the history of site and also to its presentatioth® general public. For further studies the folloyv
suggestions might be considered.

For academic research:

1)

2)

In order to understand more fully the history o #ite the wide scale excavations at the Area A
and Area F should be continued. The main objectifdbese excavations will be to determine
the real planning of the most important parts o #ncient city: around the Monumental
Building 1. At the areas the excavations of thédmig BF6 closing the temple square from the
east should be completed; the streets A68 and ABQld be excavated down to the earliest
strata, which give us as well as excavations ot structure representing by the room A85
an important contribution for characteristic of timest ancient period of the city existence. At
the Area B it is the most important to completeamations of at least one of the long storage-
rooms NE of the square A77 (for instance, the rod®). It is also important to start the
cleaning of the old excavations of AFSM. As we g¢adge from the similar works at the
Building BA6, the majority of the structures exctach by AFSM were not very well
understood. In addition, all these structures mhestdocumented (descriptions and plans)
according to the modern standarts of excavatiohes& works could be planned for 2007-2008
seasons.

The works inside the Monumental Building 1 to ursti@nd fully the purpose of its construction

(if it was not a temple, for which purpose such anomental edifice was erected?), to

determine its constructional phases and to coad¢lam with building activities in other areas

of the ancient city should be also started. Butmiist be stressed that archaeological
investigations, especially excavations inside thenivinental Building 1, should be carried out

simultaneously with consolidation works of the momnt (the inner facades of the walls M17

and M18 should be rebuilt prior the excavationd)e§e works could be planned for 2007
(excavations outside the building) and 2008-20@%ases (consolidation works and excavations
inside the building).

For presentation to general public:

1)

2)

Consolidation of the city-walls M15, M133, M89 artde corner-tower A62 should be
scheduled in the next seasons.

The eastern part of the city-wall as well as themeastern corner of the tower A6 of the Gate
Complex requires more attention in the nearestéutiis restoration will beautify significantly
the general view of Sumhuram especially from thieteaia. A trench along the foundation of
the wall M3 should be excavated previously any obdation works of the masonry will start.
This work of restoration, asked by HE AbdulazizRdwas to IMTO, should be scheduled in
the 2007A season.
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PREFACE
In relation to the archaeological campaigrdhwy the Italian Mission to Oman in the site of Kho
Rori from November the"5to December the™ and managed by prof. Alessandra Avanzini of the
Department of Ancient History of the University Bisa, structural restoration interventions were
programmed on collapsing or collapsed masonry yailh the aim of achieving a satisfactory level of
safety to permit further studies and the openintpefsite to public visitors.
The programmed restoration interventions mainlyscgrd in:
- dismantling and reconstructing of the collapsivest corner of M15;
- removing of the steel structure made at the enthe 90’s with the aim of supporting the
collapsing corner;
- dismantling and reconstructing of the collapsimgestern side of wall M15, between the
corner and M19;
- restoration of the “small gate”, located in tloeith-eastern side of the city complex, between
M139 and M140.
Restorations were done following the same procesdiof the past campaigns, according to the
UNESCO issues.

1. GENERAL DESCRIPTION OF THE INTERVENTION

1.1.Restoration of wall M15

M15 wall is a masonry structure belonginghe tity complex. It is characterised by a rectaagul
footprint, with a longer side of 4,6 m and a snralee of 3 m; the height varies along its borders,
reaching a maximum of 3.30 m. The eastern sidehefwall had been consolidated in the past
campaign and just needed to be covered with srmades and mortar (“beautification”).

The crucial part of the intervention was tle@solidation of the west corner behind the west sifd
M8 and the subsequential removing of the steel @iupdhe corner was in a very bad state of
preservation caused by the pushing of the fillitay cA steel pipe structure was made at the enteof
90’s with the aim of supporting the wall and stbp spread of the high rotation of some stones. This
structure was 7.3 m long and 2.8 m high and wedjhtere than 60 ton.

Beyond achieving a satisfactory level of sgfdahe structural integrity of the wall has been
improved, and particular attention has also begeg#o respect the historical aspect of the wall tan
give it a pleasant appearance, consistent witlotther ancient walls of the site.

In order to achieve this purposes, it has garmined the most adequate construction techniqu
to reproduce as closest as possible the type obmmasised in the past, on the base of what was
observed on the wall itself and on the surroundings. The ancient building technique and the stones
arrangement haven’t been changed, excepted ontiidse areas where some problems of stability and
duration have been noticed.

In this outlook, the earth used in the pasinio adjacent stones has been replaced by limeamor
the lateral surface region, to realise a more atifi resistant structural system. A proper mix thesen
chosen to reproduce as closest as possible thercofothe old stones. The rebuilt part has been
separated by the old undamaged one by using axgdéotém inserted in the first mortar joint.

On the other hand, small stones and lime mbesge been employed in rebuilding the inner pért o
the wall, with the only difference that the mortaas been done with no colors and using bigger
granulometry sand to increase the mixture cohearmhreduce the possibility of the loss of internal
transverse strength during the raining seasongedlize the upper closure of the wall, some stones
have been put in an irregular arrangement, saltleawvall looks similar to the others in the site.

The dismantling of the damaged part of the correr $tarted from the top down to the integer level,
which was the same level of the stone above tlet stpport.



This intervention has so consisted in four difféngmases:
- numbering of the stones which needed to be retdwethe mean of a graphite stick;
- removing of the stones of the corner and of thg mner part;
- removing of the steel support;
- rebuilding of the corner.
After the restoration of the corner, the restoratid M15 western side has been done. As in theabov
described restoration of the corner, the programmeztvention has involved static, historical and
aesthetical aspects, since it was aimed to putviikein safety conditions, besides to endow it wath
pleasant appearance, consistent with the othermrmastructures in the site. To attain this purpase,
first phase has been prescribed, in which the daethpgrts of the wall have been dismantled, whige th
integer ones have remained unmodified. The remst@ues have been heaped nearby, in the outlook
of their future usage during the rebuilding phas®this operation has been fulfilled, the wall lbagn
rebuilt, using the same technique already descriibedhe corner restoration. The reached level
constitutes an authentic estimation of the miniineight the wall featured in the past, using the
collapsed stones removed before, and thereby mpeean attainable level in terms of archaeological
correctness. Prior to the wall rebuilding, a narigeo-textile strip has been applied on the uppes fa
of the old stones on the external surface, to rkrntiae separation between the unmodified ancient
masonry and the new part introduced with the prtasstoration.
For this reason the intervention program has bearacterized by the following aspects:
- rebuilding the masonry structure according thgioal order;
- preserving the original aspect of the wall, adaog the UNESCO issues;
- denoting the rebuilding phases by way of a gddéebayer between the unimpaired wall and the
reassembled part.
To realize the upper closure of the wall, someesddmave been put in an irregular arrangement,ato th
the wall looks similar to the others in the site.

1.2 Restoration of the SMALL GATE

The so called Small Gate is a gate locatetiensouth-eastern side of the city complex, in tfian
the sea, between M139 and M140. Since the gatethomggh the external walls of the city complex, it
is characterised by two openings; the one on theriside is 0.60 m large while the one on the outer
side is 0.80 m large. The thickness of the extewsl, which means the distance between these two
openings, is 2.0 m. Even if this part of the walldn’t show significative structural problems, a
restoration intervention was required because efhilstorical importance of the small gate, which is
also planned to be one of the parts of the cityglemwhere visitors are allowed to go.
The problems which have been noticed in the snedl gre the almost complete collapse of side M140,
both in the inner and outer corners and in theraépiart of the wall, and the partial collapse loé t
outer and inner corners of side M139.
So the intervention consisted in removing the rafvstones which were crumbled down, until a level
where the stones showed structural integrity apdoger arrangement. Then, a film of geotextile has
been posed in the first mortar joint, with the afirseparating the new rebuilt part of the wall frdme
old one. The wall has then been rebuilt by usimglistones found on the environment around, wigh th
same building technique described in § 1.1. Pddiccare has been given to the positioning of the
angular stones, which bounded the small gate boitis inner and outer side, in order to give, asafa
possible, a reasonable historical appearance tatibée gate.
The reached level constitutes an authentic esiimaif the minimal height the walls featured in the
past, and thereby represents an attainable leeinms of archaeological correctness.



At the end, in order to realize the upper closurthe walls, some stones have been put in an ilaegu
arrangement and linked together with mortar, so ttiea walls look similar to the other ruined ones i
the site.

2. WORKS ACCOUNT

2.1. Restoration of wall M15

2.1.1. Used materials

As in the past campaigns, walls have beeniltalming local stones, earth and a particular arort
mixture.

- Mortar mixture The mortar mixture has been determined by makegral tests (see annex
A) with different proportions of colour and limeaitwo kind of sand in order to obtain the rightaxol
The chosen mixture was essentially determined IBgmiing the outcomes of the mixtures previously
employed in the site of Khor Rori. On the base wéhsassessments, it was decided to give up the
cement component and neither to employ naturaheaithdrew from the ground, according to the
UNESCO issues. This because many mixtures contathiose elements showed in the past sensible
colour variations, reasonably as a consequencheshical reactions which led to formation of mineral
salts. In this aim, artificial brownish sand, prodd crushing local stones, was selected; and the 1:
mix proportion was regarded as the most suitabthighcase.

After these tests, the natural colours proportias heen set to: 1 part of yellow, 0,5 part browh, 2
parts of lime. So the standard mixture was madé Watur buckets of sand and one bucket of the
previous mix of lime and colours.

- Stones arrangementhe masonry units were withdrawn from the heapsegmein the site,
resulting from dismantling phase.

- Surface refinemenffter rebuilding the wall for a certain lengthnet external surface was
adjusted filling carefully the leaks between thensts with mortar, and then, as soon as the moatér h
became enough consistent, smoothing the joints soth brushes. Finally, the stones external faces
have been cleaned with sponges and clear water.

2.1.2. Dismantling phase of the corner

The restoration works on the corner of wallMbegan on November th& @ith the surveying of
the collapsed zone of M15 corner and the numbaeririge stones which needed to be removed.
The crumbled material has been removed startingh ftbe top of the wall, by means of hand
instruments. Ten rows of stones have been remawead the two sides of the corner. The stones and
the earth forming the wall body were heaped nearbyhe outlook of a following usage during the
wall reconstruction. No stone was removed from ¢hparts of the wall featuring structural integrity
and a proper masonry arrangement.
After the removing of the stones has been termihdtes steel support has been removed by knocking
on it and pulling it down with ropes. It has theeeh lifted and put away by the help of the motor
scraper (JCB). All these operations have been teteil on November the 1.2

2.1.3. Rebuilding phase of the corner

On November the 13 after the removing phase had been terminatedrebuilding operations on
the corner of wall M15 have been started and tlesebeen terminated on November th8 @&h the
completion of the upper closure. The reconstructiorks mainly concerned the following issues:



- Outer sides They have been rebuilt on the wall outer strieguremained essentially
undamaged over the centuries, which were savetiandismantling phase, and they were realized
according to the abovementioned procedure, eladgabtarough the wall sampling. A film of geotextile
has been posed in the first mortar joint to sepata new rebuilt part of the wall from the old one

- Inner part The wall body was rebuilt using stones and moittae latter made by using a
different kind of sand then the one used in therma sides and with no colours. This kind of migtu
instead of local earth which had been used foother walls in the past campaigns, has been chinsen
order to give more strenght to the restored corner.

- Upper closurelt was realized arranging stones irregularlygjoroduce the appearance shown
by the tops of the other walls. At the end, eveslelamong the stones has been closed with mortar,
and the joints have been then smoothed with saofif@s, as usual.

2.1.4. Dismantling phase of M15 western side

The restoration works on the western side all M15, between the corner and M19, began on
November the 18with the surveying of the wall.
It has been decided to start this operations befoee rebuilding phase of the corner had been
completed because it has been seen that the disrmgaoit this part was also useful for a easier and
more safe reconstruction of the corner, which csalghroceed at the same time.
In front of M15, on its very western side, it haeh found another smaller and less tall wall, boik
second phase, with the aim of retaining the coifaperiginal one. Both walls were in a very badeta
of preservation, showing high rotation, and leanadthe big embankment in front of them. In the
outlook of following excavation and removing of tembankment, it has been decided to remove also
the higher step of the embankment, up until rearlirreasonable high. The crumbled material has
always been removed starting from the top of th#, g means of hand instruments. Ten rows of
stones of the wall M15 have so been removed buttowes of the retaining wall in front of it have
been removed. Certain amounts of the earth ofillirgfhave also been removed, with the aim of both
lightening the pushing body of the wall and cregigmough space for a later easier reconstructioa. T
stones forming the wall body were heaped nearbthernoutlook of a following usage during the wall
reconstruction.
This phase has been terminated on November the 26

2.1.5. Rebuilding phase of M15 western side

On November the 6 after the dismantling phase had been completetitree beautification of the
corner was almost completed, the rebuilding ph&sleeowestern side of wall M15 has started.
A film of geotextile has been posed in the firstrtapjoint to separate the new rebuilt part of Wl
from the old one. The stones used to rebuild th# were the same ones which had been removed
from the outer side and heaped nearby, as desdrilfed.1.4.
After the ten rows of removed stones have beeniltetith the same technique described in § 2.1t3.,
has been decided to built an additional row of asowith the aim of better retaining the earth behin
The wall body has always been rebuilt using staaes$ mortar, the latter being made by using a
different kind of sand then the one used in themel sides and with no colours.
On December the'3 all the eleven rows of the wall have been conepletind then the realisation of
the upper closure has been started. Small stortemartar have been used to realise the upper @psur
which has been shaped with a light slope towardstiter region of the wall, in order to facilitdhe
rainwater runoff. The upper and back part of tlwesgie reaches the highest level of the wall behind.
All these operations have been completed on Decethbe.



2.2. Restoration of the SMALL GATE
2.2.1. Used materials
The same materials and the same procedurestolsin § 2.1.1. have been used.

2.2.2. Dismantling phase

The restoration works on the Small Gate began oveNber the 28 with the surveying of the
walls.
The crumbled material has always been removedrgidrom the top of the walls, by means of hand
instruments. Three rows of stones of the wall Mhd0e so been removed, and only some stones of the
corners of wall M139, in order to create enoughcep@r a easier positioning of the angular stones.
Certain amounts of the earth of the filling of M14@ve also been removed, with the aim of both
lightening the pushing body of the wall and cregi#gmough space for a later easier reconstructioba. T
stones forming the wall body were heaped nearbthenoutlook of a following usage during the wall
reconstruction.
This phase has been terminated on November thalPte same.

2.2.3. Rebuilding phase

On November the 2§ after the dismantling phase had been completedrebuilding phase has
started.
A film of geotextile has been posed in the firstrtapjoint to separate the new rebuilt part of wel
from the old one. Some of the stones used to rlibg wall were the same ones which had been
removed from the outer side and heaped nearby,sanmte others were found in the environment
around. In order to give to the small gate its nmmstbable original appearance, the angular stones
found nearby have been used, paying particulantadteto their positioning.
After the three rows of removed stones on wall Mb&¥e been rebuilt with the same technique
described in § 2.1.3., it has been decided to bthier three additional rows of stones with the aim
better retaining the earth behind and reachingra@l hich constitutes an authentic estimation & th
minimal height the walls featured in the past, #mefeby represents an attainable level in terms of
archaeological correctness. The wall body was awalguilt using stones and mortar.
On wall M139 side, the angular stones have beemigosd and linked together with mortar.
On November the 23 all the stones of the walls M139 and M140 havenbfixed, and then the
realisation of the upper closure has been staBewll stones and mortar have been used to rehkse t
upper closure, which has been shaped with a lighegdowards the outer region of the wall, in orter
facilitate the rainwater runoff. The upper and baekt of the closure reaches the highest levehef t
wall behind.
All these operations have been completed on Novethee2d'.

3. CONCLUSION

When all the abovementioned works have beeccessfully completed, some “cleaning”
interventions have been programmed. In particuilarhas been started the dismantling of the
embankment in front of the western side of M15hwite help of the motor scraper (JCB). But not all
the embankment has been completely removed. Initaanore western side, just the one in front of
the small retaining wall in front of M15, has jlmen reduced giving to it the same shape it haotrbef
in order to retain the abovementioned retainingl,wahich still lays in unknown preservation
conditions.
Then, it has been tried to dismantle the concrase lof the steel structure which has been rematved
the beginning of this campaign (see § 2.1.2.)a#t been tried to remove it by the means of a pneama
hammer and a electric drill, but some vibrationsbgms have been encountered, since the concrete



base was connected to wall M8. It has so been éedd stop the usage of such instruments and
continue the dismantling phase by the only meamaoid instruments, in order not any safety problem
to occur. At the very end, the earth and the stoee®ined in front of the wall after the works have
been removed, and all the working instruments Heaen put to their place.

ANNEX A: MORTAR TESTS
Two groups of tests (Group A and Group B) wagle with the aim of finding the right colour of
the mortar, as close as possible to the colounehttural earth.
In each test an artificial brownish sand has bessduproduced crushing local stones. In the samples
belonging to Group A, the sand had bigger granutojmend lighter colour. The 1:4 mix proportion
was regarded as the most suitable in each test.
Group A consisted in 5 tests:
. Test 1A: 20 parts of lime, 1 part of yellow, 1 paftorown, 1 part of red;
. Test 2A: 20 parts of lime, 1 part of yellow, 0.5tpaf brown;
. Test 3A: 20 parts of lime, 1 part of yellow anddrtpof brown;
. Test 4A: 20 parts of lime, 0.5 parts of yellow dngdart of brown;
. Test 5A: 20 parts of lime, 2 parts of yellow an8l Parts of brown;

Group B consisted in 3 tests:

. Test 1B: 20 parts of lime, 1 part of yellow and pasts of brown;
. Test 2B: 20 parts of lime, 2 parts of yellow an8l Parts of brown;
. Test 3B: 20 parts of lime, 1 part of yellow.

At the end, the mortar tests have been comparddamitient stones and natural earth and the test 1B
has been chosen as the most suitable color.

ANNEX B: ADDITIONAL WORKS

In this campaign some coverings and beautifineof three walls have been completed, fixing the
stones of the top with mortar and brushing thetgoimith a wet brush. These works referred to M8,
M15 and tower A61, already restored and consolidatehe past campaign SUMOGA.

Salalah, December 162006

The staff of the Department of Structural Enginegr University of Pisa:
Mauro Sassu (co-ordinator), Marco Andreini, Chiatai, Alessandro Soru.



M15 before restoration

M15 after restoration



SMALL GATE before restoration

SMALL GATE after restoration



Mortar test
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ARCHAEOMETRIC ANALYSES ON POTTERY, STONE VESSEL AND PLASTER OF THE ANCIENT TOWN OF
SUMHURAM (DHOFAR, SULTANATE OF OMAN)
Report of the season October December 2006.

Pasguino Pallecchi
Geologist, Archaeological Superintendence of Tuscany. Florence, Italy.
Salalah, 2 — 10 november 2006

A great amount of archaeological evidences of extliaary variety were discovered in the excavation
of the ancient town of Sumhuram. This allowed tartsa detailed analytical survey on the different
kinds of objects, in order to define both the cosippon and the technological features. Such a study
gives results that are of primary importance fanidfying which raw materials were used to produce
the various handworks. Ceramic pots and stone lease the most significant materials; their study
enables to reconstruct the relations between mdreawironment, and also the import-export trading
routes.

The present expedition gave an opportunity to eRanai significant portion of ceramic materials and
stone vessels from the ancient town of Sumhuramas possible to carry out a preliminary sampling
on amphorae, jars and common pottery. The analysebese materials will give valid information
about the production techniques and the hypotHgircaenance of ceramic handworks.

Some samples were taken also from vessel stoned,bmcks and plaster, in order to point out
probable interactions in the supplying of raw materfor the different kinds of objects. A geolagjic
survey in the surroundings of Khor Rori alloweddke samples of hypothetical local raw materials.

Sampling

Sampling concerned the following findings, depegdam the observation of macroscopic features of
different materials.

Anphorae:
SUM 01A US79 nn. 10, 11, 12, 13

SUM 02A US 99 n.6

SUM 02A US100 n. 8 (fig. 1 and 2)

SUM 02A US113 nn. 2, 3, 10

SUMO03AUS3n. 4

SUM 03A US 125 nn. 17, 45, 49, 53, 54, 56

SUM 04A US 114 n. 8

SUM 00B US 48 n.8

SUM 00B US50 nn.19, 20, 21, 22, 23, 24, 26, 27, 38

Pottery, area A, 03A e 06A:

SUM 03A US 56 nn. 14, 18, 19, 21;

SUM 03A US 80 nn. Street, 9, 11, 16, 19, 22, 27,331
SUMO03AUS 119n.1

SUM03AUS 120nn.1, 2,7, 8;

SUM 03A US 121 n. 3;

SUM 03A US 126 n. §;



SUM 03A US 127 nn. 6, 7, 8;

SUM 03A US 132 n. 1;

SUM 06A US 106 n. 22

SUM 06A US 153 n. 3

SUMO06A US 172 nn. 4,5,6,9

SUM 06A US 187 n. 6

SUM 06A US 195nn. 1, 2, 4,6, 8, 17, 23, 26, 28
SUM 06A US 193 n. 3

Sampling of pottery suggested by Prof. Sedov:
SUM O0A lucerna;

SUM 00A US 48 n. 10;

SUM 00A F47/1, US 29 n. 5;
SUMO00B US 48n. 2, 7;
SUM 00B US 56 n. 4;

SUM 00B US 58 n. 9;

SUM 03A US 29 n. 3;

SUM 03A US 93 n. 29;

SUM 03A US 122 n. 1;

SUM 03B US 84 n. 70;

SUM 03B US 93 nn. 35 e 30;
Sample s.n.

Jar. Comparison samples suggested by Prof. Sedov:
Jar, Ain Humran (preislamic). Sample 1, 2, 3, 4,55hisr.

Local alluvional deposit :

Some samples were taken to identify the raw materiahe local ceramic production.
Red silf Khor Rori (Fig. 8),

Clay, West Khawr and Tagah areas.

At the present time we are analysing amphorae’spksmn the other samples will be examined
afterward.

The sampling for the provenance study of ceranodypcts will be arranged on the base of the analysis
results.

Stone Vessel

SUM 03A US22 S543 (fig. 3, 3a);

SUMO4A US 54, 4 S711;

SUN 01A S193;

SUN 01A S175 US90;

US 85 (2 fragments);

Khor Rori 01A, Room A22;

The preliminary survey on these materials pringypsthows that ophiolite comes from the southeastern
Oman. In fact, the vessel stones consist in greatsore of serpentine (fig. 3, 3a). Only one spetime
is made of mica-schists near Mirbat.



The research on raw materials even provided thelgagnon walls coating materials, as well as on a
mud-brick with the respective filling. Analyses timlese materials might improve and complete the
information about the raw materials provenance.

Mud-brick and plaster

SUMsite 1  Mud-brick

SUM site 2 Mud-brick filling.

SUMsite 5 Plaster (fig.5)

SUM site 7  Plaster (fig. 6, 7)

SUM site 9  Plaster, Monumental Building B1 M17 (f&)

The analyses on these samples might suggest wdicmaterials were used for the production of the
town walls mud-bricks, as well as those used feritiside walls coating.

Analyses results will also be revealing of plastamsservation state.

Fig. 1. Fragments of amphorae SUM 02A US100 n. 8.
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'Fig. 2 .Amphorae SUM 02A US100 n. 8: sample forlysia.

Fig. 3. Fragment of vessel stone SUM 03A US 22.
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Fig a Saning electron microscope photograptseggentine (Vessel stone SUM 03A US 22).



Fig. 5. SampIeSU site 5, plaster.



Fig. 7. Wall made of roughly worked stones ssemurg and
plaster: samples of stone (1), coating (2) aasgtpt (3).






Report of the Preliminary Field Survey at Khor Rori, November 2006

Dr. Laura Chiarantini, Dipartimento di Scienze dgellerra, Universita di Firenze, Italy

Our research team at the Department of Earth Sesetuniversity of Florence, is currently involved i

a number of archaeometallurgical projects in Tugcand elsewhere mainly focussed on the
characterization of metallurgical processes anggmance of smelted metals.

In the framework of a cooperation with Alessandraadzini and coworkers, one of us (Laura
Chiarantini) took part in a preliminary field sey (10" November 2006) at Sumhuram, (Khor
Rori, Oman). Our main task has been the inventamgcroscopic description and preliminary
classification of slag samples excavated in thesmof recent (2000-2006) archaeological campaigns
and stored in the Al Balid Museum. The main goalswo obtain a preliminary, general view of
metallurgical production at this site by analydislag’s macroscopic features (colour, textureppity,
weight, etc.).

IRON

Most of the investigated slags can be ascribetidaron production chairhis basically includes two
main step: the bloomery process (by which iron aresreduced to raw iron metal, the bloom) and the
smithing process, during which the final iron oltge@re produced by hot-working the bloom
(including heating, quenching, and hammering). Tiglosmithing not only the external shape, but also
the inner structure, composition (and hence phigoaperties) of the raw iron bloom are deeply
modified.

All iron slags from Sumhuram so far analysed carat@buted to the smithing step. They are plano-
convex slags, (Fig. 1la), formed by accumulatioriused material (metallic particles, slag inclusion,
fluxes, furnace lining fragments, charcoal...) in lbwer part of the smithing hearth (Fig. 1b).
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Fig fa - Tvpical plano-conver siag from Sumbiram (section amd top views) |
Fig b - Formaion of plato-convex slog on tie boirom of smivhing hearih.

Macroscopic investigation of samples allowed usetmgnize different types of plano-convex slags on
the basis of their shape, texture and thicknesghétmoment it is not possible to relate one giype

of plano-convex slag to a specific smithing step.example if they are related to purification oir

iron ingots rather than to shaping and/or forgihgan tools. Further mineralogical and compositb
analyses could eventually help to refine the meatgital interpretation of these slags.



About 50 kilos of smithing slags have been foundirdu2000-2006 archaeological excavation. In
general the total weight of slags is a good indicat the “amount” of metallurgical work carrieait

at a certain site, and not of the “type” of workiagjivity.

Only scanty evidences of furnaces have been idedtiThis is not surprising, since in most ancient
sites metallurgical structures are only poorly preed. Thus we could observe “in situ” only the
remains of one smithing earth, located in the Bxadoeilding BB1, on the ground floor of room A78. |
consists of a fireplace dug into the floor. It waselongated furnace (0.75 m long, 0.44 m wide and
0.26 m deep) made by stone blocks (Fig. 2). Theakte was completely filled with light grey ashes
mixed with few burnt bones, marine shells and @exfecharcoal.

Some slag portions was still attached to furnadéama abundant hammerscales were scattered
around the furnace. This finding suggests the piesef very simple organization of smithing
workshops. Furnaces were probably partially exeatto the soil and made up with stone blocks.
From the size of plano-convex slags we can dechatete inner size of these furnaces should have
been comparatively small.

Fig. 2 — The smithing heart found in Room A73

COPPER

Very few slags related to copper metallurgy havenbeecognised, especially if compared with the
abundant copper/bronze findings.

Due to the scarcity and small size of copper stagsnot possible to ascertain (at least at thage of
the research) what type of metallurgical procesy tielong to. Nevertheless the copper slags we have
analyzed (only from a macroscopic point of viewgrseto be more properly related to post-reduction,
copper alloying or metal working processes, rathan to primary copper smelting. However, further
laboratory analyses will be necessary to confiris llypothesis.

A number of crucibles probably employed for coppemize melting and refining have been also
identified. We have sampled small portions of thetah residues adhering to crucibles’ internal
surfaces for chemical analyses, which could prowadditional information on refining processes at
Sumhuram.

We could not find any fragment of copper or iroeoamong metallurgical wastes. During a brief field
survey in the surroundings of Sumhuram, togeth#r wolleagues Pasquino Pallecchi from
Soprintendenza per i Beni Archeologici della Tosgaand M.G. Benvenuti from the Department of
Earth Sciences of Florence), we did not find amackvidence of ore showings. These facts, together



with the absence of process indicators of smelityities, seem to suggest that the Sumhuram
inhabitants imported row metals (copper/iron) fozdl production from elsewhere.
Further indications could come from lab analyse$fature developments of the research.



PALYNOLOGICAL RESEARCH — Report of field activity 2 006

Marta Mariotti, Tiziana Gonnelli, Giovanni Lippi

During 2006 (March and November) samples for pdbygioal investigation were collected from three
different stratigraphic sections in Sumhuram.
The sections are located inside the city wall:

1. section A68, located in area F, near the temple

2. section A 80, area F, near the previous one

3. section A77 area B
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In March, samples were collected every 10 cm canfall the stratigraphic unité&68: US193, US 174,
US 162, US 172; US 18A80: US 201, US 196, US 187, US 8977: US 202, US 198, US 183, US,
188).

In November, a new collection was carried out ftie middle part of the sections A68 (US 174 and
162) and Al12.

The aim of the study is to verify the first resuftem the previous analyses and to acquire a better
detail in the history of the city. In fact, the wés from the pollen analyses carried out durin@120
2005 indicate that the city of Sumhuram was inseltea landscape characterized by a rather rich.flo
The occurrence of significant pollen percentageplafits of wet environments and the low values of
halophytes indicate a wider extension of the fieaker-conditioned habitats, probably due to a great



amount of precipitations and/or water supply froradi Darbat. A decrease of the pollen percentages
of several wild shrubs is evident in the spectetipularly in the sequence collected inside theaar
area. This impoverishment of the local flora may di&ributed to the human activity in the
surroundings of the city or it may be considere@ aof the first consequences of a climatic trend
towards dryness.

However, the trend toward dryness is not continudws interrupted by evident gaps: during some
span of time, in fact, a reversion of this tendeang an increase of the plants of wet environment i
clearly readable in the pollen spectra. The new psancollection carried out in November has
deliberately the aim to detail the timing and théent of these interruptions of the general climat
trend.

The occurrence of pollen belonging to cereals ahéracrops testifies the exploitation of the soil f
agricultural purposes. The grains are not equakgent in all the levels. An accurate detectiothefr
presence and amount may improve our knowledge dbelditvelihood in Sumhuram during the time.

During March, a collection of flowers &oswellia sacravas carried out with the aim to study the
reproductive biology of this plant.

The sampled material from Wadi Dowka and Al Mughaas immediately treated with fixative
solutions (glutaraldehyde or FAA solution). SamgtasScanning Electron Microscopy and
Transmission Electron Microscopy were then postfixe2% OsO4 in a phosphate buffer. The same
buffer was also used for washing the material. ddteydration was carried out until 30% of water.
Subsequent treatment phases were performed in Italy

The material will be analyzed also at light micrgsg, particularly after using fluorescence staining
methods, useful to evidentiate some important dyctive stages.



Report of Field Activity at Khor Rori and coastal Dhofar, November 2006
Dr Marco Benvenuti, Dipartimento di Scienze deléar@, Universita di Firenze, Italy

In the field mission to Khor Rori, carried out fromovember 3 to november 10, preliminary
geomorphological, stratigraphic and sedimentoldgideservations have been performed. Fieldwork
has been subdivided in three major themes:

1) overview of the general geomorphology and geplofyjthe Dhofar with special reference to the
coastal area included between Mughsayl to the arebHasik to the east.

The survey has been carried out starting from dstirg geological maps published by the Ministfy o
Petroleum and Minerals, Sultanate of Oman (shealal&", scale 1:100.000 and Geological Map of
Oman, scale 1:1.000.000, Fig.1).

The survey, involving also a botanist (Prof. MaMariotti Lippi, University of Florence) and two
further geologists (Dr Pasquino Pallecchi, Sopndanza ai Beni Archeologici della Toscana,
Florence; Dr Laura Chiarantini, University of Flaoe), benefited of a multidisciplinary discussibatt
introduced the group into the different aspectthefDhofar physical and biological environments.
Discussion with Prof. Mariotti Lippi, involved siac2001 on IMTO research activities, outlined the
relations between vegetation cover, present clinzatd geomorphic gradients across the Dhofar
landscape. In particular the arid environmentBaiswellia sacraat Wadi Doka and the ecologic
distribution of vegetation in the Khor-type esteari(Figs. 2, 3) were presented and discussed with
special reference to the setting and history of IQunam.

Fieldwork with drs Pallecchi and Chiarantini focedsn the recognition of geo-lithological unitsg&:i

4, 5) possibly exploited as raw materials for pgtfgoduction and metallurgy at Sumhuram.

A specific goal of this overall survey was alsddoalize and preliminarily describe upper Quateynar
coastal deposits (Fig. 6) for comparing the strapgic and sedimentological features of similar
deposits described at Khor Rori (Hoorn & Cremasz0i4).

2) preliminary high-resolution geo-morphologicalnsey of the Khor Rori nearby the Sumhuram
citadel.

A detailed survey of the landforms and depositsunaeg on the left bank of the estuary has been
started (Fig. 7). Field observations have beenallgiacquired through a GPS device connected to a
pocket pc. Data have been automatically georeferemt UTM coordinates and plotted on a high-
resolution satellite image downloaded from GoogietlE Taking as a reference the geomorphological
survey published by Hoorn and Cremaschi (2004¢n&tin was paid on fluvial and estuarine deposits
of presumed Holocene age. In particular a cobblddes lag flanked by overbank sandy silts,
identified NW the Sumhuram citadel, points to higagnitude Holocene flood events. This evidence,
if supported by some future datings, could opearedting perspectives for understanding the human
presence and activity outside Sumhuram in relatmmhe fluvial dynamics. The external temple,
erected few meters above the flood gravels ansl $ilgs. 7, 8), apparently was used by the Sumhuran
people in the early stage of the settlement andlesug abandoned (V. Buffa, pers. comm., 2006).
Such an abandonment could have been forced by dteemgtion of hydraulic risk following large
floods which could have damaged or partially dggdothe temple. The hypothesis of large floods
during the late Holocene is in agreement with #rgd river discharge suggested for the Khor Rori
during the lifespan of Sumhuram (Hoorn & CremasgBD4), an referred to a climate moister than the
present.

3) detailed stratigraphic and sedimentologic lofjsaetected archaeological sections of the Sumhuram
citadel (Fig. 9).



After a presentation and discussion on the urbarctsire and development of Sumhuram given by the
archaeological team, three sections were selecteddtailed analysis. This selection was discussed
with Prof. Mariotti Lippi who had already collectsdmples for palynological analysis during thedfiel
mission to Sumhuram of March 2006. Thus, the fieldkwvas concentrated on sections A68, A80 and
Al12: in sections A68 (Fig. 10) and A80 (Fig. 1Ietarchaeological stratigraphy was re-examined
following a sedimentological approach based on rijesan of sediment texture, bedding and eventual
depositional structures. For section A12 (Fig. BP)archaeological stratigraphy was lacking. Sampl
of sediment and charcoal were collected in theetlsiextions respectively for further palynologicadl a
radiocarbon analyses.

Despite the complex and variable stratigraphic isgcture, a common feature of the three sections is
the occurrence of graded, cm-mm thick, beds of fimads and silts indicating tractional currents,
interbedded with anthropogenic debris. This evidepaints to some flowing water which in specific
periods may have partially flooded the streets aitér open spaces in the north-western portion of
Sumhuram. An additional evidence of flowing waterprovided by laminated fine sand and silt
pockets between stones in the walls flanking theti@es (Fig. 13). These deposits possibly
accumulated during the waning of “flood” events/oids emptied of the loose and dry earth originally
used to fill the stony framework of the walls.

Basing on the available topography (Fig. 9), thanexed part of Sumhuram is 5-3 meters lower than
the surrounding areas, suggesting an original t@pbdgc gradient of the limestone plateau on which i
was built, that could have regulated an eventuarmal drainage of the town. In agreement with this
consideration, archaeological sections in moreatézl/parts of the town, such as section A77 (Fg. 1
lack such waterlain sediments being exclusivelyrattarized by a complex interfingering of
anthropogenic debris and deposits related to tgeadation and fall of walls.

The possible evidence of flowing water, neverthgle®es not clarify the origin and significance of
recurrent “flood” events. The location of the towstanding 24-28 meters a.s.|, makes highly
improbable direct flooding from the Wadi Darbat-KHeori system. Such giant flood events firstly,
should have been recorded by specific geomorphesliof evidence not observed in the area, and
secondly, would have completely destroyed Sumhursiernative sources of water, thus, has to be
searched for explaining the occurrence of watevifig in the town’s streets.

A local source could have been represented by thké lacated inside the so-called Monumental
Building from which water could have been redisitédl, through canalizations, to different parts of
the town included the examined area. In section, ALfact, a channel is attached to wall M18 {he
external, western, wall of the Monumental Buildingpparently continuing inside as indicated by a
rectangular fissure almost filled with laminatechds and silts (Fig. 12). The latter again reflect
transport and deposition from running water. Takittg consideration this hypothesis, water may have
occasionally spilled out from a distribution netwanvading the adjacent streets. It has still to be
explained why and when the fissure on wall M18 defnitely filled with waterlain sediments.

An alternative hypothesis may invoke periods ofvyeaainfall over the town which generated
relatively large surface run-off along the topodmamradient. This second explanation is apparently
agreement with a climate moister than the preserihgl the town lifespan due to a stronger monsoon
circulation over the southern Oman (Hoorn & Crerhgs2004).

A mix of the two preliminary explanations may beviusly possible. Whatever the causes,
availability of water determined sheetflooding othe streets and consequent reworking and
redeposition of the available debris in the thirddeobserved in the studied sections. Possible
radiocarbon dating of charcoal collected in theheogogenic debris interbedded with the “flood”
deposits will provide arguments to test the différ@ypotheses made above within a, hopefully,
consistent chronology of the deposits burying Suraufmu



Future development of the research

Despite the short visit to Dhofar, and specificaity Khor Rori and Sumhuram, the preliminary
geomorphic, stratigraphic and sedimentologic swsveyovided interesting data which could be
implemented through future field and laboratory\aii¢s. Such extended research should be focussed
on the following specific points:

1) the late Quaternary dynamics of the environmernbsunding the town with special reference to
the relative sea-level variations. A detailed sesitological analysis on upper Pleistocene
“beach rocks” identified in several outcrops aladhg coast may help in understanding the
recent environmental transition of Khor Rori from apen to a close estuary (see Hoorn &
Cremaschi, 2004). This transition reflects the po&t interplay of different controlling factors
such as climate change (i.e reduced river dischargie last 2,000 years, see Hoorn &
Cremaschi, 2004), sea-level rise and tectonic ictivhose mutual roles has still to be assessed
in details. The stratigraphic, sedimentologic amdonologic analyses of upper Pleistocene
coastal deposits should provide information ondigeamic of similar transitions experienced
by the coastal environment of Dhofar in past timRadiocarbon and thermoluminescence
dating of beach rocks could be performed to précisalibrate the timing of past changes and
correlate with the published dataset of the lateat®@uary relative and absolute sea-level
fluctuations.

2) Stratigraphy and sedimentology of Holocene floodad#. Trenches across the landforms and
related deposits preliminarily recognized on thi# kank of the estuary (Figs. 7, 8) could
provide access to detailed sediment description poskible sampling of datable organic
materials to calibrate eventual large flood everdsurred during the Holocene. Survey could
be extended also down- and upstream the estuariysysttm in order to physically correlate
the different landforms and related deposits. Agfolook to the upstream portion of Wadi
Darbat, in fact, revealed the occurrence of latged bars (Fig. 15) on the dry bed of the wadi.
These bars, elongated in the direction of the nflaw and made of imbricated boulders,
reflect high-magnitude discharges which again painta significantly different hydrologic
regime of the river system compared with the presaa.

3) Logging of further archaeological sections. Newtises within Sumhuram, provided by the
progressive excavation, could be surveyed in terhagcurate stratigraphic and sedimentologic
analyses to test and confirm the hypothesis of Istflabd” events punctuating the life of the
town. In this sense the C14 dating of the charcoliécted in the present and eventual future
missions would help in clarify the town chronolognd calibrate the recurrence of small
street’s “floods”.

The laboratory activities, mainly concerning absaldiating, planned under possible future research
activities may involve scientific collaborationsttviltalian and/or foreign research groups in order
to limit costs of analyses otherwise done by concmaklaboratories.

References
Hoorn C. and Cremaschi M. (2004). Late Holocenaguanvironmental history of Khawr Rawri

and Khawr Al Balid (Dhofar, Sultanate of Oman). d&mgeography, Palaeoclimatology,
Palaeoecology 213, 1- 36
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Fig. 1: Sketch from the Geological Map of Oman, scale 1:1,000,000. Blue lines trace itineraries in the zones of Dhofar visited during the November
2006 field mission



Fig. 2: Boswellia sacra at Wadi Doka, not far from Thumrayt. In the foreground a recently planted Boswelia
nursery limited by a fence from other trees in the dry, gravely, bed of the wadi visible in the background.
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Fig. 3: Typical fringe of palustrine vegetation of the Khor-type estuary (Khor Rori) made mostly of Cyperaceae
(Cyp) and Graminae (Gra). The dry bank in the foreground is partially covered by grasses and Chenopodiaceae,
indicative of salty and arid soils



Fig. 4: Dr Pallecchi is examining and sampling the muddy deposits of a small estuary few km
east of Khor Rori for compositional analyses related to the Sumhuram pottery production



Fig. 5: Drs Chiarantini and Pallecchi examine granodiorite intrusion within Precambrian gneiss
looking for eventual copper and lead mineralization. Road from Mirbat to Hasik



Fig. 6: Outcrop of presumably upper Quaternary coastal deposits few km east
Khor Rori, encircled hammer for scale. Faults (red lines, arrows indicate
downthrown blocks) crosscut plane-bedded, calcarenites indicating an ancient
shoreface. These deposits are sharply overlain by a slope breccia unaffected
by faulting. This outcrop reveals an active tectonics at this site in recent times.



Fig. 7: Preliminary geomorphic map of the Late Quaternary surrounding Sumhuram, annotations
are made on a high-resolution satellite image available in Google Earth, numbers in the grid
refer to UTM coordinates. Legend for codes: pf. palustrine fringe; ss; salty soil; fg: flood gravel,
os: overbank silt; sg: loose sand and gravel; af: alluvial fan; a: alluvial; sd: slope debris; as:
abrasion surface; cg: cemented gravel; br: beach rock: Is: limestone
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Fig. 8: River bank north-west of Sumhuram (in the background) charcterized by a cobble-
boulder lag flanked by sandy silt. These deposits are tentatively referred to high-magnitude
floods. The location of the external temple is indicated (arrow).



Al
B)
‘ ’ " ABE
u ¥ r’/i Al2
well
~ 7 ]
- i:"i" 2 i nmﬂ

S 008

Fig. 9: Location and topography of Sumhuram. A) the excavated areas in February-March 2006; B) details of the NW portion with location of the
studied sections
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Fig. 10: Section A68. A) photograph taken on November 2006, rod is 2 m long; B) stratigraphic interpretation and position of the pollen and charcoal samples. The
reference to the US stratigraphy is shown: US 193-172 should record the entire lifespan of the town. US 187 is referred to recent re-occupation or frequentation of the
site. To notice that the US may bear one or more units made of waterlain deposits (WD) whereas periods of frequentation are recorded by debris made by a mix of

sediment, bones, charcoal and other debris related to building waste or to human activities (AD).



Fig. 11: Section A80. A) photograph taken on November 2006, rod is 2 m long; B) stratigraphic interpretation and position of the pollen and charcoal samples:
reference to the archaeological stratigraphy is shown. Codes and symbols as in Fig. 9. In analogy with section A68, US 187 is considered to record the abandonment
of the town. Nevertheless, its internal architecture suggests a complex sequence of events: US187-a outlines a lobe of anthropogenic debris including dispersed large
fish bones, charcoal, lenses of stones free of interstitial sediment; US187-b records a phase of intermitting waterlain and anthropogenic sedimentation (AD*:
anthropogenic debris possibly reworked by some fluidal flows as indicated by the inclined layering in US196); US187-c records a further phase of massive
anthropogenic deposition. In terms of sedimentary features, US187-c strictly resembles US 172 in section A68 whereas US 80 shows a closer similarity with US 187
and appears related to recent wasting of walls.



Fig. 12: Laminated sand and silt in section A12, rod is 1 m long. The waterlain deposits filling the
fissure have been partially excavated during the American Archaeological Mission. A) photograph
taken inside the fissure showing the complete filling by the Ilaminated deposits.



Fig. 13: Evidence of waterlain sediments within the M175 wall, section A68. White arrow
indicates laminated sand and silt which differs in texture and sedimentary structure from the
massive earth (black arrows) originally used to fill the stony framework.



o i~

Fig. 14: Section A77 (south-eastern and more elevated portion of the town) on November 2006, rod is 1,4 m long. The stratigraphic architecture is
characterized by sub-horizontal beds of mixed debris derived from human activity. Large clasts floating in the fine-grained sediment could reflect fall of
stones from the adjacent walls. No clear evidence of flowing water has been detected.

Fig. 15: bouldery flood bar in the Wadi Darbat, road Tagah-Mirbat. Encircled hammer for scale. To notice the imbricate framework of the boulders
pointing to a flow to the right (i.e downstream). The arrow points to the spectacular travertine barrage blocking the wadi upstream.



