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Annex 2

National Heritage Protection Law 6/80
(Official English Version)




Royal Decree No. 6/80

On the protection of National Heritage

e Issued on 10th February 1980
e Published in the Official Gazette, 16th February 1980 , Issue No.(188)

Article 1

On application of this law, (National Heritage):
a- All kinds of archaeology
b- All transferable cultural property that includes the results of the archaeological excavations, the Antiquities and
the archaeological sites
c- All kinds of archaeological buildings.

Articles 2:

Explanations:

a- The ministry — the ministry of national Heritage and Culture.

b- The Minister-the Minister of National Heritage and Culture.

c- Antiquities — all kinds of ancient buildings, monuments, graves, caves, statues inscriptions on a block of rock
that has a historical,archaeological,and artistic or a scientific value or whose age is not less than 60 years or the
Minister may take a decision to name any object as an Antiquity. The term (Antiquity), means an archaeological
site or a protected site or an artistic piece.

d- The transferable culture property — this is the property that has a historic or archaeological or artistic or a
scientific value. Its age should not be less than 60 years. The minister may consider the object as a transferable
cultural property and takes a decision.

1. The unique examples from the animal and plant kingdom, or from metal or from what is related to paleontology.
ii. Any property related to history.



ii. All kinds of archaeological findings (licensed excavations or unlicensed).
iv. All objects which are part of an artistic monument or a historical site.

v. Inscriptions, historic coins and engraved rings.

vi. Any object that has an anthropological value.

vii. All properties that have an artistic value , examples:

e Photographs, plaques (tables), handOmade paintings on any material.

e Statues, original engravings.



e Inscribed original photographs or drawings, stone engravings.

e All kinds of original assembled marks or artistic fittings.

e Rare manuscripts, old books, documents, historic or artistic scientific or publications. Publications mentioned in

the Royal Decree No.70/1977 remain valid.

e Traditional furniture, glazed ceramics, electrical equipment, jewellery and arms etc.

e. Complex of buildings- any complex of buildings whether separated or close to one another which has a historic
or artistic or scientific value i.e. architecture, uniformity, location, natural view.

t. Archaeological excavations-archaeological excavations whether below or on the surface or in territorial waters.
Inventory

Article 3:

State inventory includes properties of National Heritage characteristics.

A Royal Decree will be issued to specify the procedures regarding the inventory and the body entrusted to carry out
the inventory.

Protection of Antiquities
Article 4:

a. Any authorized person who is the owner or non-owner of an archaeological site is prohibited from engaging in
full or partial excavations or make any amendments or distortion in the site or in the surrounding area. Only
authorized persons with a written permission from the Ministry or from authorized officials are allowed to carry
out excavation works.

b. A person who breaks the law in para (a), the ministry may issue an order to restore the Antiquity and return it to
its former condition at the expenses of the violator. He will be further punished by a fine not exceeding RO50
and/or a prison sentence that does not exceed three months.



c. The ministry has the right to ask its official to carry out excavation work at any time or carry out inspection work
on the sites and write reports.
The official of the Ministry would inform the proprietor of the site 24 hours prior to his visit.

Registered Antiquities
Articles 5:

The minister may himself, or upon a request by the proprietor supervisor, decide to name any Antiquity of a

historic value as a registered Antiquity.
Article 6:

The proprietor or the supervisor should be informed of the decision in para (5). The Ministry would be prepared
to consider any objection against the decision within a period not exceeding 60 days from the date of the

decision.
Articles 7:

A copy of the decision must be placed at the site and another near the site. The Minister, after the expiry of the

00 days period, must confirm or withdraw his decision.
Article 8:

The Ministry must prepare an official test of registered antiquities that should be continuously updated. The list
should include a short description of the object, the geographical location, the protected areas, names and
addresses of the proprietors or the supervisors and the date of registration.

Article 9:

Any person who damages, destroys, transfers, disfigures or is responsible for any loss of registered Antiquity

shall be liable by a fine not exceeding RO200 and/or a prison sentence not exceeding one year.
Article 10:



Without contravention with article (4) which applies to all kinds of Antiquity , registered or unregistered , any
kind of construction adjacent to a registered Antiquity or inside is prohibited unless there is a written permission
by the ministry.

Article 11:

Permission must be obtained on any registered Antiquity before laying an electric wire beneath or on the surface
of the site. The same applies to telephone wires, gas or petrol cables, whether the works are intended for
expansion or restoration inside or outside the site, plastering or carpentry work or smelting or sewage works
apply to the same rule.

Article 12 :

All kinds of propaganda inside or outside a registered Antiquity are prohibited whether in the form of fixed

poster, illuminated signs etc.
Article 13 :

In case of contravention to articles, (10) , (11), (12) , The Ministry may order the restoration of the Antiquity to
its original condition at the expense of the accused who is liable to a fine that does not exceed RO100 and/or a
prison sentence of not more than six months.

Article 14 :

The Ministry should be immediately informed in case of the sale of a registered Antiquity . The transaction
would be considered void.

Preservation, restoration and visits to registered archaeological sites.

Article 15 :

The owner or the supervisor of a registered Antiquity must take the necessary action for the preservation and
restoration of the Antiquity.
Article 16 :



a. The minister may ask the owner or the supervisor of a registered Antiquity to make a written commitment of
the necessary action and arrangement as specified in the article (13).
b. The commitment mentioned in para ‘ a’ includes the following items:
1. The restoration of the Antiquity.
ii. Specifying the duties of those guarding or overseeing the site.
iii. Facilities should be made for the visit of the public and for the inspectors of the Ministry.
iv. The sale of the site to the Sultanate’s Government should be valued on the basis of current rates or in
accordance with the law of Expropriation for the general interest.
v. An authority is to be appointed by the Ministry to deal with any dispute that may raise as a result of the
said commitment.

Article 17 :

a. The ministry if requested by the owner of supervisor responsible for the preservation of the registered
Antiquity to carry out the restoration , will share in the total coast.

b. The financial assistance of the Ministry is to be determined by the condition of the site, the nature of the
restoration in relation to the financial contribution of the owner and the other parties.

Article 18 :

A contract should be made between the parties specifying the nature of the restoration, how it should be carried
out and the financial contribution of each party and the payment terms and conditions.
The Ministry should supervise the restoration work and it’s technical department may carry out the restoration.

Article 19 :

In case the owner of the registered site fails to restore it satisfactorily in accordance with Article (15) , or in case
of his refusal to abide by Article(17) , then the Government may decide to confiscate the site without
compensation. However , if the failure is due to the lack of finances of the owner, the site shall be confiscated
with payment of compensation in accordance with the law of expropriation.

Excavation work:



Article(20):

Archaeological excavation are permitted only with written permission of the Ministry.

a.

The said permission specifies the conditions and exploration rights , duties and rights of the owner and the
duration of the permission.

b. Without breaching the law on compensation or expropriation, any contravention of Article 20(a) carried a

maximum fine of RO100 or a maximum jail sentence of six months, or both.

Article 21 :

a.

If an antiquity is found by chance during construction works or otherwise, the discover and the owner of the
land must immediately inform the nearest Government administrative unit , which will in turn contact the
Ministry.

The discoverer and the owner of the land will be held responsible for the safety of the finds until they are
handed over to the official unit.

Without breaching any compensation right, the failure to inform about the chance discovery will result in a
maximum fine of RO100 being imposed, or imprisonment not exceeding six months, or both.

Article 22 :

a.

b.

All archaeological finds, whether found by chance or not, will be the property of the state, whatever the legal
status of the land or the location.

The license for excavation may include a clause that allows the excavator to have a certain number of similar
tinds.

The finds mentioned in (b) should be returned back after a certain period of time. They are to be returned to
a museum or any other scientific centre open to the public. If the borrower refuses to abide by the law, then
all the finds will become the property of the state.

In accordance with article 21 of this law, the state must pay a reasonable reward to anyone who finds by
chance an antiquity and informs the authorities.

Article 23 :



If during excavation or by chance a site is found on a plot of land not belonging to the state, the government
may take over the site and the owner shall be compensated . The amount of compensation is to be calculated
according to the value of the land. This is to be done either by consent or in accordance with the Law of
expropriation in the general public interest.

Article 24 :

If the ministry decided to conduct an excavation by itself or with a team of archaeologists on a piece of land
not owned by the state, if the Ministry is unable to reach an agreement with owner , then it may decide to
confiscate the plot temporarily according to Article 25 below.

Article 25 :

The Ministry must determine the duration of the temporary confiscation. Upon confiscation . a description

of the state of the site must be made by both parties. Temporary confiscation shall be carried out according

to the Law of Expropriation. After the expiry period of the confiscation-in the case of immovable antiquities

these are to be excluded-the site must be returned to its former condition by the Government.

Article 26 :

All excavation works should be conducted under the supervision of the authorized Government unit.

Protection and preservation of Transferable Cultural Property

Article 27 :

a. The owner or any other person is prohibited from committing an act of destruction or disfigurement or
painting to a Transferable Cultural Property.

b. Item (a) of this article does not apply to the restoration of a Cultural Property if the Ministry grants
permission to that effect .

Article 28 :

It is absolutely prohibited to export any cultural property without an official written

permission from the Ministry. When the permission is granted, a detailed description of the exported objects
must be made



Article 29 :

In case of contravention of Articles 27 and 28 , the person shall be liable to a fine that does not exceed
RO100 or a maximum jail sentence of six months, or both.

Article 30 :

No restriction is imposed on the export of modern artistic objects made by national craftsmen. No export
permission from Ministry is required unless the Ministry is being requested by the owner to stamp the items
for purpose of ownership or else.

The registration of Transferable Cultural Objects

Article 31 :

The Ministry has the right to prohibit the export of any cultural property of historic, artistic or scientific
value on the grounds that the export might cause a loss to the national heritage. The Ministry has to inform
the owner or the supervisor of the decision. They have the right to object to the Minister’s decision . The
Minister must confirm or withdraw his decision after expiry of 60 days from the date of the decision.
Article 32 :

The Ministry has to record and retain a detailed description of each registered cultural property . The list
must be updated regularly . The description should include the location of the site and names and addresses
of the owner or the supervisor .

Article 33 :

a.  Registered items classified as “Transferable Cultural Property” are prohibited for export.

b.  The Ministry may decide to allow the export of the objects on loan abroad. This loan would be on a
temporary basis that should not exceed six months . The temporary loan is for foreign countries , Cultural
organizations, or foreign museums to display objects for the general public or for educational or research to
return the objects, and after insuring it against all possible dangers and theft.

Article 34 :
a. The owner of the registered cultural property or the supervisor is obliged to insure the objects and to keep
them in good conditions.



b. In case of the loss of the above property, the owner or supervisor should immediately inform the Ministry ,
which will take all necessary steps to present their illegal export or their sale, and should recover them and
stop the sale and return them back home.

Article 35 :

State ownership of cultural property is continuous and cannot be abolished, unlike individual ownership.
An individual who wishes to sell some of his objects must inform the Ministry at least two months prior to
the sale. He has to supply the Ministry with the names and addresses of the purchasers. The Ministry may
use it’s Shufa i.e. right of pre-emption during those two months.

Article 36 :

In case of contravention of articles 33 and 34(b) a person shall be liable to a fine that does not exceed
RO200 or jail sentence not exceeding one year, or both. In addition , the registered cultural property will be
confiscated by the State without compensation.

Purchase and Sale of Transferable Cultural property

Article 37 :

a. No one without permission from the Ministry is allowed either to sell or purchase a transferable Cultural
property. If the person is a money lender, he is not allowed to accept such a property as a guarantee or as
a mortgage.

b. The permission granted by the Ministry is for one year, and must be renewed on an annual basis against a
payment of a set free. The rate of the fee will be reviewed quarterly. A person who has permission from
the Ministry is known as a “Licensed Dealer in Transferable Cultural property”. The Minister has the right
to cancel the permission should the holder commit a violation of the law.

Article 38 :

Any licensed person must keep a record according to the rules and regulations issued by the Minister. The
record may include details of the cultural property, the name of the salesman, the purchaser and the
source and origin of the object. The record should be available to Ministry Inspectors, who will usually

make inspection visits within reasonable daily working hours.
Article 39 :
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Announcements in Arabic and English of the law on the Export of Transferable property should be placed in a
prominent place in the offices of the licensed salesmen.

Article 40 :
In case of contravention to Articles 37,38 and 39 , the offender shall be liable to 2 maximum fine of RO20 or a

maximum prison sentence of three months, or both.
Article 41 :

Articles 37,38,39 and 40 will not be enforced immediately. It is keft for the Ministry fix the date of enforcement.
Protection of buildings and sites

Article 42 :

a. The Minister has the power to declare that a complex of buildings with historic and artistic or scientific value
be registered as such.

b. The declaration of the Minister must be placed in a visible place near the building complex. The Minister
shall accept any objection and must review it within 60 days.

c. After the end of the 60 day period, the Minister will either confirm his decision or withdraw it .

Article 43 :

The Ministry must keep an official record of the registered Complex with a short description of the building, it’s
geographical location, the protection zone that surrounds the complex, names and addresses of the owners or
supervisors and the date of registration

Article 44 :

Without contradiction to the laws that regulate buildings and the rules and regulations of the municipality or the
development of cities, the registered complex of building are subject to Articles 45,46 and 47 of this law.

Article 45 :

It is absolutely prohibited for any person or owner to make any amendments to Registered Buildings , in or
around them, without written permission from the Ministry.

11



The prohibition includes in particular work, cutting down trees, laying electric wires or telephone cables on the
surface or under the earth , the installation of gas or petrol pipes, any additional buildings, restoration, outside
painting, carpentry or sewage works.

Article 46 :

Owners remain responsible for the maintenance of the Registered Buildings and the Registered sites . If the
government decides that major maintenance or improvements are necessary , it will in this case contribute to the
total expenses and reach an agreement with the owners on the direct maintenance process.

Article 47 :

Any advertising inside the area of the Registered Buildings or within sights of them is prohibited, whether it is in
the form of banners, announcements or illuminated advertising-sound or visual. Signs inside licensed shops are
excluded under certain conditions.

Article 48 :

In addition to the obligations in Articles 45 and 47 , the violator shall be ordered to restore the site at his
expenses and would be liable to a maximum fine of RO100 or a prison sentence that does not exceed six
months, or by both.

Article 49 :
The magistrate Courts in the sultanate are entrusted to settle any breach of this law.
Article 50 :

All previous legislation that contradicts this Law shall be considered void.

12
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BIBI MARYAM RESTORATION PROJECT.

Structural behavior

Visual inspection of the structural behavior in Bibi Maryam reveals that the general decay of the Mausoleum in the period of many
centuries of abandoning is mainly related to natural causes instead of possible destruction caused by earthquake occurred in the region
despite many authors frequently report. The solid massive square design structure topped by a pointed dome now missing has suffered
a complexity of factors basically linked to its prolonged abandon, weathering factors, wind erosion, absence of regular maintenance
and possible man vandalism, manifesting no signs of earth quake defect which are not visible at all in the structure of the Mausoleum
At is well known that in a building seismic forces produce interaction between ground motion and response characteristic of the
structure.

In fact the seismic forces are dynamic forces changing with time and prolonging inertia forces resulting in distortion by both
earthquake motion and lateral resistance of the structure causing sub horizontal cracks in the fabric, out of plumb of the walls,
detachment of crown of the arch and ring of dome to lead the progressive collapse of the structure, phenomenon which is not evident
in Bibi Maryam. The progressive collapse of the Bibi Maryam is a reaction of failure following damages only to a relatively small
portion of the structure .The elements, which are stressed initially in uniform forces, must remain perfectly straight if it is in
equilibrium and it has only a pure compressive stress. Any tendency like wind lateral forces, progressive erosion on structural fabric
defect in cohesion and on building material then enhances the tendency to undergo large detachments manifested in reduced areas of
surface in the bottom of each corners, lateral displacement of top corner. Also the wind erosion on building material on the dome rings
has presumably reduced the lateral load stability causing the collapse of the dome .Few portion of the dome now remain to enable us
to perceive geometrical design of it by similarity occurred in other dome of the same period but we are convinced to respect aesthetic
and the original value of the ruin so we are not proposing the reconstruction of it.

The restoration methodology to be applied in Bibi Maryam has to enhance the value of the cultural identity and the esthetic value of
the society that produced it. The form, the material, the embellishment, the architectural and structural solution of the construction
reflects without any doubt the peculiarity of the man skills related to the time of its construction, it is very often the only tangible
message of past. Briefly the conservation in its actual status could be considered the only aspect to understand and transfer to the
future the sign of the past .For these historic esthetic, technical and cultural documentary with its corresponding symbolic and spiritual
value, each element should be preserved without altering its authenticity in form and texture design as only tangible source
contributing to identity and continuity of national and above all to the universal heritage.

Now it is an opportunity to approach a programme of ruin restoration, consolidation the ruin based on respect of the building
authenticity based on structural and architectural evidence avoiding hypothetical reconstruction and focusing only in consolidation of



the old structure, the plaster patina and the existing decoration where ever structurally is possible, restoring structural feature avoiding
the habit of chipping away old plaster and old decoration motive and also avoiding the habit of reconstructing hypothetical element
which may inflate the cost unnecessarily and will destroy the authenticity .

The consolidation of Bibi Maryam will be based on work focusing on consolidating the internal and external surface by installation of
pin in side the weak area and corner at terrace level and on the ground strata and also to pin the dram of the dome and the remains of
the shells by diamond core rotary drilling system. This system has to be used in order not to have vibration to avoid damages. This
operation will create a unit on the building, which has more or less lost its cohesion. This will regenerate homogeneity and cohesion
on the building structure and this work will be associated with toothing and stitching on the elevation the missing and weak area and
damaged portions, bonding the new upgraded area with the old off course using the material and technology matching the existing
texture. No demolition no reconstruction, no alteration, no additional work has to be done .The building has to be preserved for the
future from being deteriorated and kept as a ruin in its perfect status of conservation. The consolidation of the existing plaster which is
an important feature of the building has to be executed by skilled people by the possible use of resins and the detached areas of the
plaster is not to be chipped of but they have to be reinstated injecting behind the surface in the void hollow liquid mortar or silicon
product that will grip the pealing of skin. To visualize the difference between the new and old texture the new applied plaster has to be
slightly rough and colouring slightly darker than the original .The thickness has not to exceed the original one, preferably has to be
lower than it was in the original status .The flooring has to be as per sample existing in situ suggesting to complete missing part of the
flooring without adding new tiles or layers but only filling the patch .Out let for water has to be created and a walk able cover should
be created for the crypt in order to prevent intruder to destroy the existing chamber .Possible iron gate could be fixed to prevent
intruder to go inside to avoid any damage to the building.

Dr. Enrico d’Errico.
06.03.04
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QALHAT ARCHAEOLOGICAL SURVEY 2003
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The team comprised a number of specialists, as well as representatives from the Ministry of Heritage who were present as observers and trainees.
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Helen Kirkbride Director’s Assistant, Accountant
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Jana Stefan Islamic Art Specialist

Anne Joyard Islamic Archaeologist
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Consulting specialists (not on site)
Bernadette Bhacker

Dr Axelle Rougeulle

Dr Birgit Mershen

Dr Heinz Gauber

Dr Birgit Mershen
Dr Monique Kervran
Robert Jackson

Local Workers

Salim Khamis Al-Shaibi
Musallem Treef Al-Shaibi
Awad Salim Al-Shaibi
Treef Al-Shaibi

SCHEDULE

The first field season of the Qalhat Archaeological Survey ran from 18 January to 31 March 2003. During that time a core team was on-site at all

History Specialist

Islamic Archaeologist

Archaeologist, Sultan Qaboos University
Islamic Archaeologist, architectural
specialist

Oral history specialist

Islamic Archaeologist

Hinterland Site Surveyor

Khamis Jumah Al-Shaibi
Jumah Rashid Al-Shaibi
Abdullah Gabish Al-Shaibi

time, while various specialists were present for shorter periods of time.

THE SITE:

The site of Qalhat has been the focus for millennia for settlement, trade and conflict. For at least 2000 years the site was central to rivalry

between Persian and Arab settlers, and the attendant political struggles.

Historical records speak of the importance of Qalhat as a trade emporium. One of the principal exports from Qalhat was horses, thousands being
shipped annually to India. Horse trading was a lucrative business, with good Arabian horses fetching as much as 100 pieces of silver, while a



male slave brought only five.

The great Islamic navigator Ahmad bin Majid noted that ships can travel as many as five times in one year from Qalhat to Makran and Gujerat,
indicating the energetic level of regional trade activity that was extant.? Qalhat would have been a base for trade to more distant lands as well.
The wealth of Chinese and SE Asian material found at Qalhat is testimony both to the geographical extent of its trade contacts as well as to its
prosperity.

Oral history from present inhabitants of Qalhat records that the area of the city fronting the beach used to be known as ‘bandar’ (Persian, ‘port”)
and that trading ships used to anchor there. The bay here is sheltered from the prevailing northerly wind. It was noted that when the north wind
blew hard, the tugboats from the Oman LNG plant tended to anchor in this bay, in the lee of ancient Qalhat. Oral history further states that the
wadi anchorage was apparently mainly used by local fishing vessels.

Three years ago, a sandbar created by a huge storm closed the seaward entrance to Wadi Hilm. Prior to this, the wadi had been accessible from
seaward by small boats at high tide. Bathymetric soundings off the wadi mouth have confirmed that the bedrock is deep enough for small ships
to enter the wadi, providing there is little sedimentation, or the berms such as built up by the storm.

Within the boundaries delineated by Wadi Hilm, the foothills of Al Hajar ash Sharqi, the main (inner) city wall, and the sea, the site comprises
approximately 37 hectares of extensive ruins. Included in these ruins is the mausoleum of Bibi Maryam, as well as a large cistern with partially
collapsed arched cover. The area south of the main ruins, bounded on the north by the inner city wall, the mountains, the sea and the southern
city wall comprises approximately 22 hectares. Ruins are less extensive, but comprise graves (Islamic and non-Islamic), built platforms, heavily
built structural foundations, and mounds of small stones that may be collapsed walls (Figure 1).

On top of the mountain are a number of ruins which appear to be watchtowers. On the slope are other small ruins, as well as a small cistern.
Shards of late Islamic pottery were noted near the ruins and on the slope.

On a mound bounded by the debouchment of Wadi Hilm on the south and the wadi branch to the north of new Qalhat, Islamic pottery as well as
flints were noted. A finely-worked black flint blade was found on the surface (Figure 2), dating to the 5th millennium BC, or latest 4th
millennium. It is probable that, like so many sites along this coast where a wadi intersects the sea, there was a Chalcolithic or Bronze Age site

Y Information from Ms Bernadette Bhacker.
2 Historical information from Bernadette Bhacker.



here.

The southern side of this mound holds a number of Islamic graves. Near the beach to the east are the remains of several stone-built structures,
some with a powdery fine grey mortar. South of this, near the beach and extending to the shore of Wadi Hilm are the remains of other structures.
Large quantities of Islamic, Chinese (Sung and Ming) shards are found in this area, as well as some fragments of glass vessels, beads, coins and
bracelets (Figures 3-6). On the northern side of the wadi are additional ruins, with concentrations of local Islamic, Persian, Chinese and other
foreign artefacts (coins, glass, beads and ceramics). There are significant amounts of slag present, and some wasters, which may indicate kiln
sites. (Note that slag and wasters could also have been used as fill in the construction of the structures that now lie in ruins). Also noted were
areas of darkened soil and sand. Further to the north of the northern wadi, near the beach, are Islamic graves and some ruins. The area between
the two wadis to the east of the school comprises many graves as well, including the modern cemetery.

On the northern hill overlooking new Qalhat are the remains of walls and small structures, plus two watchtowers.

Although the site has been exposed to both environmental, animal, and human activities for hundreds of years, there are still some remarkable
finds surviving on the surface. In any case, the wealth of surface material does provide important clues to what lies beneath. Of course, we have
no way of knowing how much richer in artefacts the surface may have been in the past decades.

Clearly, most of the surface material reflects the later occupation of the site, and thus serves as a terminus horizon. It was evident, however, that
some small pottery shards had been reused in the construction of some of the buildings, as a fill in the mortar, or as the infill between inner and
outer stone-built wall surfaces. It may also be that some of the Chinese underglaze blue & white pottery, not uncommon on the site, may have
been used as decorative elements in walls, such as at Bait al Kabir in Ibra, or numerous buildings in Mudayrib.

By their state of collapse and deterioration, particular structures within the ruins may indicate relative dates of use. The aerial photographs (see
below) show marked differences in the state of preservation of buildings, some structures being barely discernible, while others are very obvious
(Figure 7). The relative preservation, however, of the mausoleum attributed to Bibi Maryam and the nearby cistern probably reflect more their
importance than their relative date. It is thought that the mausoleum was built in the late 14th or early 15th century, and is thus contemporary
with many of the other structures on the site which have fallen into complete ruin.

Qalhat (Calaya, Caliate, Caljate, Calayat, Kalhat, Kelhat, Kilhat) appears on European-produced maps from 1548 until at least 1880. It is
impossible to know, however, whether these names in the later centuries refer to the original old Qalhat, or the new settlement. It should be



noted, however, that pottery from as late as the nineteenth century has been found on the surface of ancient Qalhat.

MAPPING
All positions are given in UTM coordinates, grid system WGS 84. The differential GPS positions for the underwater survey are accurate to + 4
metres, with most accurate to +£3 metres. GPS positions on land are not generally as accurate and should be used only as a guide.

The north arrow indicator on drawings and photographs points to WGS 84 (Q40 grid series) North, unless noted as ‘magnetic north’ or ‘MN”.

AIMS

The aims of field season were to:

Identify ruins, cemeteries, and other structures not recorded before.
Establish a surveyed grid system for future topographic reference.

Make, as far as possible, a topographical survey and mapping of the ruins
Produce an aerial photographic documentation of the ruins.

Conduct a surface survey of artefacts and ruins in order to better understand the international economic activity of the site, and to
ascertain the uses and dating of various sectors of the ancient site.

Make sondages (test trenches) to establish some chronology of the site.

Begin to investigate the water supply and usage systems for ancient Qalhat.

Conduct underwater surveys in search of shipwrecks, anchors and artefacts.

Core in Wadi Hilm in order to establish chronology of the sedimentation, and investigate whether the wadi served as a commercial
harbour.

Establish the extent of the outlying ruins.

e Provide training for Omani personnel in the use of specialist equipment and additional experience in archaeological field technique.

EXPEDITION ACTIVITIES
The specific activities carried out in the course of fieldwork are described below.



As the ancient Qalhat is so large, and most of the team had never seen it before, team members made a general walk over the site in order to
begin familiarisation. This also provided an opportunity to make a surface collection of artefacts, primarily pottery shards, in order to obtain
preliminary data on what type of material was present, where on the site it was located, its provenience and date. The surface collection also
served as a teaching tool to familiarise people with the types and dates of artefacts which could be expected.

TOPOGRAPHICAL SURVEY

The primary aim of the topographical survey was to lay out a measured grid which could in future be used for complete and accurate mapping of
the ruins. Other objectives were:

To map the positions of ruins, graves, and other notable structures.

To produce a three-dimensional topography of the site.

To survey a perimeter of the site.

To survey the positions for fencing to protect important structures.

To determine levels and positions of significant features, structures and artefacts noted during survey and excavation.

The topographical survey was linked into a number of pre-existing points which had been surveyed by either the Ministry of Housing or the
Ministry of Transport. These key points provided accurate baseline position information from which to expand the topographical survey using
TotalStation.

Using TotalStation, an array of benchmarks were laid out on the site from which to coordinate the mapping of the ruins. Each of these permanent
benchmarks comprised a steel rod set in concrete. A selected number were painted white for visibility, particularly in regard to the aerial
photographic survey (see below).

This matrix of benchmarks provided an array of points which can be used for mapping ruins anywhere on the site. The ruins in the vicinity of the
Bibi Maryam mausoleum were surveyed.’

The TotalStation equipment was also used to record positions of artefacts and structural levels in the excavations. Lists of these levels appear in
the Appendix.

% It should be noted that due to a computer hardware failure post-expedition, these points are not included in this present report. They will be
available when the hardware returns from repair.



Additionally, TotalStation was employed to map the positions of all the visible graves in cemetery C1, and their levels recorded (Figure 8).

AERIAL PHOTOGRAPHY

To enhance the topographical survey, and as an aid to the recognition of structural features, we planned an aerial photographic survey by means
of kites and digital cameras. There was a possibility of using a helicopter for a few hours for the same purpose, but that option turned out to be
too expensive and logistically problematical.

The aerial survey was done by Mr Yves Guichard using two Samsung SE 210 digital cameras and kites. The Samsung cameras had a unique
feature called ‘interval shooting’ which allowed an entire electronic card of about 100 photos to be taken automatically at a set time interval. The
interval chosen was 30 seconds. The method used was to get a kite flying, then suspend the camera in a bracket from the line. The shutter was
pressed, triggering the interval shooting, and the kite allowed to take the camera aloft. Then the site was ‘walked’, pulling the kite and camera
across the site as the shutter snapped a picture every thirty seconds. The camera could thus be left flying for approximately 50 minutes.

Each run was then downloaded onto computer for image transfer and processing. These images could be used singly to examine specific
features, or assembled into a photomosaic for a greater overall picture (Figures 9 &10). Topographical control points on the ground were painted
white and will be used to rationalise the photographs to make a complete and accurate representation. This process requires special software, and
will take several months.

Unfortunately, one has to depend on the wind for this system to work effectively, and there were not enough days with suitable wind to complete
the entire survey. The expedition did manage, however, to map about 2/3 of the surface.

The abilities of this approach to provide new visual perspectives, and to discover structural features never noticed from the ground level
viewpoint remain its greatest strengths.

GRAVE SURVEY
Several of the Omanis undertook to survey the cemeteries of Qalhat, documenting the numbers and types of graves. In all, they identified eight
cemeteries (C1, C2a&b, C3 through C7) and logged nearly 1000 Islamic graves (Figure 1). Cemetery C1, to the west of the Bibi Maryam



mausoleum, was accurately mapped, and a number of headstones recorded (Figure 8).

HINTERLAND SURVEY

A survey was undertaken in the hinterland, to investigate the relationship between the post of Qalhat and the interior. The objectives of the
survey were as follows:

To establish the location of and photograph the tombs above Kebda.

To establish the locations of any ancient buildings, towers, wells, or other structures in Wadi Manqal.

The determine whether Wadi Mangal served as a major transportation route between Kebda and Qalhat.

To determine whether the water supply for the ancient port of Qalhat might originate in Wadi Manqal via falaj system
To collect pottery samples from al Isites.

During a two-day trek, eight sites were visited. Their positions are given below, and noted on the Ordnance Survey Map (Figure 11).

Easting Northing
1. 735826 2509169
2. 735679 2508421
3.738879 2509510
4.739146 2509355
5. 739523 2509350
6. 739968 2509357
7.742417 2509976
8. 742538 2511106
Beehive Tombs (Site 2)

Grid Reference

40QGL 35826 09169 (Ruined tombs)

40QGL 35679 08421 (Beehive tombs)

40QGL 38879 09510 (Abandoned cultivated area)
40QGL 39146 09355 (Abandoned cultivated area)
40QGL 39523 09350 (End of terracing)

40QGL 39968 09357 (Abandoned cultivated area)
40QGL 42417 09976 (Abandoned cultivated area, east
side of Wadi Hilm)

40QGL 42538 11106 (Modern palm grove)

Numerous tombs dot the landscape along, or within site of the road from Qalhat to Kebda. However, on the high ridge above Kebda three
beehive tombs are visible. Foot access (there are no roads in the vicinity) to them is via a steep rock-fall in the southern wall of Wadi Manqal



just west of Kebda. The climbs takes 2-2.5 hours. Along the way are at least eight small tombs (Site 1). The single shard found near Tomb 2 is
Iron Age.

Atop the ridge, two of the beehive tombs are in excellent condition, while the third is heavily damaged. The tombs presently stand about 3
metres high. They feature east-facing entrances, lintels, and intact roofs. Top the south (183°) about five kilometres away three more beehive
tombs are visible.

Site 3. A large area featuring a ruined falaj system and a stone structure measuring 9 X 7 X 1 metres.

Site 4. A continuation of Site 3, this terraced area contains at least three cisterns.

Site 5. Marks the end of any visible terracing on the north side of the wadi. At this point the wadi narrows and becomes clogged with enormous
boulders. Foot passage through this area is extremely difficult and hazardous.

Site 6. Terraced area on south side of wadi. Visible are at least one cistern, the remains of small buildings, and a very ruined falaj system.

Site 7. Just opposite the intersection of Wadi Mangal with Wadi Hilm is a large terraced area. There are no buildings, but at least eight caves
with stone walls in the entrances.

Site 8. The first of a series of modern cultivated plots on the final approach to Qalhat.

While their ruined appearance suggests that the agricultural sites are quite old, they may have in fact only ceased to operate during the past few
decades. Much of the pottery form these sites is Late Islamic.

The difficulties encountered during this hike through Wadi Manqal provide strong evidence against the theory that the wadi served as a common
transportation route between Kebda and Qalhat. Despite the cultivated plots, dense concentrations of boulders, precipitous walls, and loose scree
make human foot travel exhausting and dangerous. Although local residents claim it is possible to transit the wadi with a donkey, no sign of a
trail was seen. We must bear in mind, however, that heavy rainfall could lead to situations where the topography is grossly transformed by
rushing water.
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Although several narrow, deep pools of water exist in Wadi Mangal—within a few kilometres of its intersection with Wadi Hilm—they are too
small and remote to have supplied water for the residents of ancient Qalhat. Additionally, no evidence of a falaj which could have served Qalhat
was found in either Wadi Hilm or Wadi Manqal.

SONDAGES
Five sondages were made in order to establish some stratigraphy for the site, and to investigate structures. Of the first two, one was in a building
near the seafront, and the other near the mouth of the wadi (Figure 12).

Sondagel

Sondage 1, at GPS position: 40Q744308E; 2512059N (from aerial photo position) was a trench 4 metres long and 1.2 metres wide. The southern
end extended perpendicularly partway into a linear mound which had once been the wall of a building, while the northern end extended into
what we believed to have been a courtyard (Figure 13). Because of the height of the wall mound, it was considered too dangerous to cut all the
way through to the top of the mound.

The upper layers of the excavation produced the expected Late Islamic and foreign pottery, including Chinese porcelain and celadon. In the
lower layers, the relative amounts of Late Islamic period ceramics dropped off, or disappeared.

Digging near the southern end revealed a series of postholes (Figure 14), an intriguing feature which bears further investigation. These postholes
were not at bedrock level, and represent a later alteration from the original construction.

There was a layer of charcoal (US 138) in the South section end of the trench, which may have been a destruction layer (Figure 15).
Near the opposite end we were surprised to discover a human skeleton. It was lying on its right side, knees flexed (Figure 16). There were
significant amounts of ash associated with the body, perhaps indicating some sort of catastrophe may have befallen the individual. Samples of

bone and charcoal/ash have been taken for C14 dating.

The ceramic assemblage demonstrated that some of the layers were not pure, that is they were contaminated with material from other layers.
Thus, we found instances of 13" and 15" century material in the same layer.

Bedrock was reached less than two metres deep, and very little ceramic material was found in the lower layers.
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Sondage 2 & 2a

Sondage 2

This trench, at GPS position 40Q744333E; 2512259N (by aerial photo position). This sondage, measuring 1.2 X 1.2 X 2.0m deep, was situated
near the top of a mound south of the debouchment of Wadi Hilm (Figure 17). It was thought likely that the mouth of the wadi would have been
the focus of early settlements. While the primary aim was to examine the stratigraphy, structural discoveries became an important element in the
excavation. Approximately 0.7 metres below the surface, a wall was encountered, dividing the sondage almost exactly in half. This wall, running
in an East-West direction abutted two other walls (Figure 18).

This probably was part of a defensive structure, but an expansion of the sondage would need to be done in order to better understand the
structure.

The pottery is primarily Middle and Late Islamic, with the usual Chinese celadon, underglaze blue & white, and brown-glazed storage jars. Both
the sondages produced imitation celadon, that is, the inferior type produced in SE Asia. Also present were shards of Martaban, Bahla ware,
mustard ware from Yemen, Indian, Kunj, and turquoise Persian ware with black underglaze. Not uncommon are sgraffiato shards, which could
be as early as 10™-12" century, but are probably later. It was clear that some layers were not pure, or uncontaminated by anachronistic material.

Sondage 2a, begun 2 metres downslope (north) from Sondage 2, was intended to be a continuation of the stratigraphy for Sondage 2, which
when 2 metres deep became too dangerous to work. The artefacts recovered from Sondage 2a are labeled in the ‘400’ series.

The following two sondages were related to the Wadi Hilm site.
Wadi Hilm Site 1, Trench I. This trench was done in order to establish chronology independent of the primary Wadi Hilm site and to resolve
structural uncertainties related to the site.

Wadi Hilm Site 1, Trench J.
This trench, established to clarify structural and chronological questions related to the main excavation, was later expanded into the excavation
of Room J.

WATER SUPPLY
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Cistern 1

Located across the modern road from Bibi Maryam, this cistern measures 4.4m X 14.1. The depth to the current (silted and rock-strewn) floor is
3.2 m to ground level, giving it a minimum capacity of about 200 cubic metres. The cistern is covered by the remains of an arched roof,
constructed in sections. The walls had been originally sealed with a sarooj plaster, but much of that has now crumbled away (Figures 19 & 20).

Cistern 2

This cistern is the one located near the end of a wadi that meets the sea just south of the inner city wall. It is a stone and sarooj-built structure,
plastered inside, measuring 15m X 17.5m (Figure 21). Its present depth is 1.7 metres to ground level, but there has been significant silting. It is
not known how deep the original cistern was, prior to silting, but probing reached 1 metre below the present level without striking the bottom. It
is probable that the cistern could have held up to 700 cubic metres of water.

Although it is outside the inner southern city wall it is flanked on two sides by the wall and two guard towers, providing a measure of protection.

Unlike Cistern 1, which is on high ground, Cistern 2 is ideally situated in a wadi to catch runoff from the mountains. After one heavy rainfall, the
cistern held 1.7 metres depth of water and would have held more had the water not spilled over through a breach in the wall.

Although the water collected would not be suitable for human consumption, it would provide a ready supply for animals. This lends weight to
the theory that the area between the two southern city walls may have been used to corral horses used in the export trade.

Cores should be taken from both these cisterns in future, to see if anything can be learned of their chronology, and of the contemporary flora
through pollen analysis.

Wadi Hilm Site 1

Related to the water storage system are the water usage systems. The site at Wadi Hilm appeared to be related to water usage and investigations
were initiated. An inspection was made in the vicinity of the well situated to the north of the present road leading from old Qalhat to the new
town of Qalhat (Figure 10). This abandoned well, presently some 11.2 metres deep, from lowest ground level, and filled with sand, rocks and
debris, is structurally related to the city wall, and must be considered contemporary with old Qalhat.

Twelve metres to the east of the well a subterranean structure was noted, the walls of which had been carefully plastered, and the top of which
was supported on closely-spaced stone pillars or parallel walls. Above the subterranean structure was what appeared to be the corner of a
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plastered tub or basin. As access to the subterranean structure would have been difficult between the pillars and walls of the chamber, it was
clear that this was not likely to be a storage area for goods, but might be suitable for water storage. The tops of eroded walls were visible in a
few places above and upslope from the subterranean structure.

Aerial photographs showed that the city wall facing the wadi, a substantial structure in this part of the site, had collapsed, been washed away, or
destroyed in land slippage, down-slope from the structure. It appeared that the slippage had started above the site, with many large boulders
scattered all the way down the slope.

The walls of the structure were exposed, until it became clear that they were the remains of a single building. The building comprised six main
rooms, two large rooms, four small, plus a central ‘courtyard’. These rooms were designated A, B, C (the courtyard), D, E, F, and G (Figures 22
& 23). There were entrances from the courtyard to each of the rooms. An entranceway (H) ran between Rooms A and B, and led to Room C, the
courtyard.

Rooms D, E, F, and G all had small basins at floor level in the NW corner of each room. Rooms A, B, and C all had tubs extending the full
width, or nearly the full width of each room at their on of their ends (Figure 24). The rooms and internal structure such as basins and tubs were
plastered with sarooj.

There was a system of terracotta pipes in each room, to convey water from the room, tub or basin into a drainage system. These pipes were
fashioned in lengths of approximately 45 cm, 8.5 cm in diameter. One end narrowed to a diameter of 6.5 cm, in order that the lengths could be
fitted together (Figure 25). Two of these pipes led from Room J into Room E (Figures 26 & 27). The remains of another pipe led from Area L
into Room F.

There were also vertical pipes, in one corner of each room (Figure 24). These could either have been to direct rainwater from the roof to the sub-
floor chamber, or they may have served as flues for smoke from a sub-floor heating system (see below).

Horizontal pipes were present as well, a system to drain water from each room, toward the wadi (Figure 28). Unfortunately, the wadi (northern)
wall of the structure no longer exists, so it is not possible to see where these pipes led.

Each room was equipped with a door, evident from the socket in the floor in which the door pivoted (Figure 24). From one piece of collapsed
architectural structure, it seems that the doors were covered by arched entrances.
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On the northern side of the site, the walls and floor had collapsed, revealing more of the sub-floor structure. The chamber appears to have been
under the entire extent of the building, although only excavation can confirm this. The floor was supported by a series of parallel walls, spaced
on about 60cm centres and approximately 25cm thick. These walls were pierced at intervals (approximately 70 cm centre to centre) by
triangular-shaped openings formed by two terracotta brick slabs (Figure 29).

The floor comprised a layer of bricks or stone slabs, 5 to 6cm thick, overlaid with stones bedded in mortar, about 10 cm thick, covered with a
layer of sarooj plaster.

As investigations proceeded, human remains were discovered in Room A. The remains did not comprise an entire skeleton, but rather most of
the upper body. The remains were inspected by three physical anthropologists, whose official report we await. Their preliminary findings,
however, are given below:

The preserved portion of the skeleton included the cranium, a mandible, ribs or portions of ribs, vertebrae, the coccyx, one clavicle, a fragment
of femur, part of an ulna and a part of a radius, phalanges and metatarsals (Figure 30). These remains were found in one main concentration, but
it should be noted that parts of a human skeleton emerged from other places in the excavation.

The individual was probably male, between 20 and 30 years old. The individual had suffered from spina bifida, a congenital defect in the
development of the vertebral column giving rise to a hernial protrusion of the meninges. In severe cases, the skin may fail to form over the
meninges, resulting in extreme life-long pain. It should be noted that a great many of the skeletons examined at Ra’s al Hamra, although of much
earlier date, also displayed signs of spina bifida (S. Cleuziou 2003, pers. comm.).

The individual had possibly suffered a broken clavicle (which had healed), and deformations of some of the phalanges were evident. It is not
known whether the deformations were the result of injury or disease. Perhaps most interesting is that the shape of the skull does not conform to
the broad grouping in which Arab skulls are classed.

Sieving the material revealed some ribs and one vertebra of a human foetus.
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As the adult remains comprised only a partial skeleton, it is possible the remains arrived in their present position post-mortem, and that the
individual was not caught in the destruction of the structure.

Possible vectors for the transport of the skeletons to where they were discovered include washout from a grave at a higher level, land slippage of
same, or animal transport. Despite the probability that the adult individual was male, there is of course the possibility that the individual was
female and pregnant at the time of death, thus explaining the presence of the foetal remains.

A test trench (Trench I) was sunk on the western side of the building, to determine chronology and to investigate possible structural links with
the well.

This structure, which is almost certainly a hamam, seems to be of a style unique to Oman. It is the only hamam known on the Arabian Peninsula.
In its provision for under-floor air circulation, it resembles hamams from Syria and Turkey, but is less closely linked to Persian styles. It may be
that the hamam was built during the period of Turkish influence in Qalhat.

We have not yet found any indication that the bricks or pipes were manufactured locally (i.e. in Qalhat) but there is an enormous amount of area
to survey and investigate on the site. Certainly there were ceramic manufacturing activities at Qalhat, as there are wasters on the site, and a
significant amount of clay slag.

From the pottery that was recovered, the structure appears to have been in use over only a few centuries, from perhaps the 13" into the 15" or
16" century. However, it’s use changed rather dramatically from the initial intended use as a place of ablutions. It is evident that by the time of
occupation by the individual whose partial skeletal remains were found inside Room A, the structure had not been used for its intended purpose
for a very long time. A deposit about 0.5 metres thick had already accumulated inside the structure. The recovery of fish bones, animal bones
and charcoal in the levels associated with the skeleton (and others) indicate occupation as a living space. But whether or not the individual was
living there at the time of his death is not known. As noted above, the remains may have arrived by any of a number of other vectors.

The entire structure is quite complex and sophisticated. Area L may have originally served as the ‘boiler room’ [the Roman ‘caldarium’] to
supply hot water to the rooms. Such an arrangement is known from Turkish, Roman and Greek examples. A very deep layer of charcoal was
found in the lower levels of Area L, beneath the remains of a ledge which may have been part of a structure to support the water heating
apparatus. It should be noted, however, that significant quantities of fish and animal bones were found within or near this charcoal deposit,
which suggests the area may have been occupied at a later date, and used for cooking rather than heating water. The possibility exists that the
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occupation was much later, after the structure had ceased to operate in its original capacity.
Area J was probably the cold water room — feeder pipes lead t0 other rooms and basins.

The presence of burnt stones and earth in Area K could be related to an under-floor heating system, or a sign of later use as an occupation level.
Further excavation needs to be done in the subterranean chamber in order to determine how far this burnt deposit extends into the subterranean
chamber.

Radiocarbon dates from charcoal and bone samples will help determine a more accurate chronology and history of the structure. Samples will be
sent to the radiocarbon laboratory at Waikato University, New Zealand.

The stratigraphic matrix suggests the probable sequence of events associated with the structure, based on the evidence currently available (Figure
31).

GRAVE 1
Team member Sultan Al Bakri identified what he believed to be a Samad period grave on the coastal cliff south of the main (inner) city wall.
GPS position: 744435; 2511387 (Figure 1).

Under the direction of Luca Belfioretti, an investigation of this site was undertaken. The project asked permission from Biubwa Al Sabri
(Director of Antiquities, Archaeology Section) to extend the investigation of the possible grave beyond a mere test trench. Permission was
granted through Sultan Al Bakri in consultation with Biubwa Al Sabri.

All material originating from this site is catalogued in the ‘300’ sequence of layers.

Before excavation the visible portion of the site comprised two vertical stones approximately 3.2 metres apart, which presumably marked the
ends of the grave, and two rectangular horizontal stones parallel with the main axis (Figsures 32 & 33). The main axis was orientated 80°-260°.
Another smaller vertical stone stood on the northern side of the main axis.

The surface was cleared of small stones and swept back. The initial trench revealed a row of stones parallel with the main axis, along the
southern side of the site (Figures 34 & 35). This was the upper course of stones lining the grave.
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It was decided to take down the surface in thin layers, rather than expand a trench. This would provide a greater level of control over the
excavation. The upper layers (300, 302) produced Islamic Period material similar to that present over much of Qalhat. An exception was a pair
of figurines, cut from flat copper, which was discovered at the inside base of the large stone marking the eastern end of the grave, a few
centimetres below the surface (Figure 36). It is possible that the grave was robbed in antiquity, and the survival of these figurines is due to their
being buried under the overhang of the rock where they were found. The figures, in profile, are different sizes and may be symbolically related
to the fact that there are apparently two graves at this site. One figure is larger than the other, and differs in small detail. They may represent
male and female figures. No parallel artefacts are known.

Further excavation revealed an additional course of stones parallel to the main axis, and stones set transversely across the second course (Figure
37).

After documentation, the transverse stones were removed, revealing a layer of fill that had accumulated over the centuries. It was also evident
that some of the transverse stones had collapsed into the grave.

With the removal of the fill, a few fragments of bone began to appear. Samples were taken for C14 dating, and the excavation stopped for the
season.

As mentioned above, it seems that this site is actually two graves, as a smaller chamber, covered with transversely-laid stones lies adjacent to the
first, on the northern side (Figure 38). This chamber was not opened.

This grave displays characteristics of graves spanning a long period of time and a number of cultures. The vertical stones at each end are similar
to many Islamic graves, but the orientation is completely wrong for an Islamic grave. The sub-ground structure of the grave resembles some
aspects of Samad period graves, but the author knows of no exact parallels. Carbon dating of the skeletal remains will perhaps provide the
strongest clues as to the date.

CORING SURVEY
We intended to take core sample up to 6 metres deep in Wadi Hilm in order to provide indications for the chronology of the wadi. The rate and
depth of sedimentation could tell us much about whether the wadi was ever used as an anchorage for trading ships.
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In the event, the sediment was too coarse, and this was not possible. However, several cores were taken at Sur, which will provide information
on sedimentation and sea level changes.

UNDERWATER SURVEY

To properly understand the workings of the port city of Qalhat, it is important to survey underwater as well as on land. Not only can the
discovery of artefacts through underwater survey reveal information about the use of the port, but such surveys might also produce a shipwreck.
The discovery of an indigenous shipwreck would be very significant, not only for the information it could impart, but also because not a single
indigenous wrecksite, predating the arrival of the Portuguese, has been discovered in the entire western Indian Ocean.

The expedition intended to use three remote sensing methods to make a preliminary survey.
Side-scan sonar

Sub-bottom profiling

Magnetometer

A comprehensive underwater survey using this range of equipment would normally cost up to $45,000 per week, and we are grateful to the team
who accomplished the survey with a minimum of cost to the expedition.

Where the environment is high-energy, as near the shore, there is serious danger that shipwreck sites would be destroyed by wave action. The
only hope of preservation is that a portion of the wreck is quickly buried after the sinking, and thus protected in the sandy seabed. In deeper
water there is more of a chance for preservation, but of course actually working on the wreck becomes more problematical.

The first task was to try to locate the stone anchors discovered and mapped during the 1998 expedition (Figure 39), of which there are three main
types (Figure 40). It was noted that many of the anchors were now buried under an accumulation of sand, pebbles and small rock. This is of
course a danger in shallow water, where the bottom topography is readily affected by storms and currents as noted above.

All of the anchors in the main 'pod’ off the beach at Qalhat had been connected with green polypropylene line at the end of the 1998 survey, so it
was possible to follow this line to at least some of the anchors. A few were too deeply buried to be revealed.
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For the remote-sensing elements of the underwater survey a local boat was hired and modified by the addition of a temporary cabin and
mounting brackets for the instruments and sensors. The instruments used were:

1. Marine Magnetics proton magnetometer

2. GEM-18 proton magnetometer

3. Garmin GPSMAP-85 differential GPS and echosounder system (positioning and
bathymetry)

4. IBM i1412 Pentium |11 laptop computer

5. Knudsen 320 B/P echosounder with accessories (sub-bottom profiler)

6. Acer Pentium laptop computer

7. Honda EU1000i Generator

8. Sportscan side-scan sonar

The search patterns were guided and recorded by differential GPS (Global Positioning System), normally accurate in real time to +3 metres. In
running the search grids, 1800 linear kilometres were covered in a period of 9 days. Spacing of the search lanes was dependant on the type
of remote sensing equipment being used and the depth of water.

Side-scan Sonar

Side-scan sonar creates an acoustic picture of the seabed, in which natural as well as man-made features are detected. The sonar unit is towed at
a pre-determined depth, and produces an image of a swath of seabed on either side of its path. The sonar unit was towed in a grid pattern
controlled by differential GPS, and the paths recorded. At the same time, the depth of water was recorded by the echosounder, and an underwater
topographical relief map created (Figure 41).

This bathymetry showed that about 600 metres offshore, the depths increase rapidly (50 metres +). These deeper portions were not examined
during this mission, but will be in the next season, using an underwater video mounted on an ROV (remotely-operated vehicle). In this deeper
water, the likelihood of shipwrecks being preserved is greater than near the more environmentally active shallow depths.

The side-scan sonar revealed a number of anomalies on the seabed, five of which appeared interesting enough to be investigated visually by

divers (Figures 42 & 43). Three of these were dived, but it was not possible to yet determine what the features were. All will be investigated in
more detail in future.
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Proton Magnetometer

The magnetometer detects anomalies in the earth’s magnetic field. These anomalies can indicate natural features (such as concentrations of
magnetic rock or mineral sand), but are more likely to suggest the presence of man-made ferrous objects. The magnetometer reveals where these
objects are under the seabed, but of course without actually seeing the object, it is impossible to determine what they are. The expedition was
hopeful that the magnetometer might be able to detect iron cannon, anchors, or other ferrous artefacts associated with ancient shipping.

The magnetometer revealed 32 ‘hits’, most of which were concentrated at the northen and southern end of the beach, and near the mouth of the
wadi.

PRIMARY MAGNETOMETER HITS

M-001 744786/2510645
M-002 744627/2511553
M-003 744585/2512447
M-004 744593/2511485
M-005 744620/2512413
M-006 744514/2511362
M-007 744628/2512473
M-020 744770/2511142

As all were under the seabed, without the use of a diver-held underwater metal detector to pinpoint each target, it would have been impractical to
excavate each of these target sites, as enormous quantities of sand would have to be excavated underwater. We therefore began to examine these
through the use of a water jet probe.

The probe, directing a jet of water through a pipe from a pump on board the boat, was able to easily penetrate the hard-packed sand. This helped
to determine the topography of the bedrock under the sand, and the possible presence of large objects under the seabed. Near the southern end of
the beach, the water jet also dislodged several pieces of waterlogged wood from under the seabed. Species determinations will be made on these,
and if funding permits, carbon dating as well. One sample had three holes through it, at least one of which appears man-made (Figure 44). The
largest piece of timber, about 17 cm long, is definitely worked. It has now been cut into small pieces to be distributed for C14 and species
identification.
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Some days were lost during the field season due to ‘magnetic storms’ which create excess ‘noise’ making interpretation of the magnetometer
results problematical.

Sub-bottom Profiler
Because of the unexpected high density of the sand, the sub-bottom profiler was not able to function properly, and a different type of profiler
will be used when the survey continues next season.

CONCLUSION

In summary, the first season at Qalhat produced some surprises as well as some disappointments. The Wadi Hilm 1 site brought to light some
“firsts’ in Oman, and raised a number of questions which need to be answered through further research and excavation. The structure is
especially significant and should be grouped with the other important structures such as the Bibi Maryam Mausoleum, the small domed tombs,
and the cisterns.

The sondages so far have not pushed back the ceramic horizon to before the Islamic period, but this is only a matter of time. With the discovery
of 5th millennium material on the site, and the probable Iron Age grave, it is already clear that Qalhat has been occupied for a very long time.

The underwater work is in its nascent stages, and we are learning how to deal with the specific conditions existing off Qalhat. The magnetometer
produced more targets than expected. More detailed investigation needs to be done on these, using an underwater metal detector to narrow the
search fields, The side-scan sonar hits need to be looked at by a greater number of divers. Searches into deeper water are also attractive, because
of the greater possibility of finding a preserved site.
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