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Figure 1. Satellite image of the Yazdgerd Castl Qal‘eh-i Yazdigird complex and a site plan showing the location of the
structures within the complex (Keall, 1982; https://qalehyazdigird.artsci.utoronto.ca)
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Figure 2. Location of selected structures on the 3D model of the Qal‘eh-i Yazdigird complex shows (I)the defensive walls, (2)

the lookout posts, (3) the upper fort. (4) the inner stronghold. And (5) the garden of paradise with its ornate palace. (Keall, 1983)
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Figure 3. A selection of stucco decorations uncovered during the first excavation season at Qal‘ch-i Yazdigird in 1965 (Keall,
2016), along with a drawing illustrating stucco details (IKeall,1967)
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Figure 4. Plan of another section of the stucco arrays recovered from the excavations at Qal‘eh-ye Yazdegerd (Keall, 1977; Keall,
1967; Keall et al., 1980; Keall, 1983)
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Figure 5. An example of two niches adorned with stucco decorations uncovered during excavations at Qal‘eh-i Yazdigird (left),
accompanied by a drawing of the stucco frame details of the two niches (right). A combination of two techniques moulding (areas
1c and 3a in the right image) and hand carving (areas 1a and 1b in the right image) was applied on these niches (Keall et al., 1980).
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Table 1. Results of qualitative X-ray diffraction (XRD) analysis

of building materials from the Qal‘eh-i Yazdigird site.
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Figure 6. General view of the excavated section in the eastern Gach Gonbad site of the Qal‘eh-i Yazdigird complex, showing the
uncovered stucco decorations.
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Figure 7. Left: Remaining stucco decorations on the wall surface in the eastern Gach Gonbad site, executed using moulding
techniques, with visible seams between two moulds. Right: Grooves carved into the back of a moulded stucco fragment to
enhance adhesion during installation.
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Figure 9. Stages of cleaning the Stucco Decoration
at the eastern Gach Gonbad site
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Figure 8. Severe surface erosion of the plaster reliefs caused by
environmental factors and the subsequent injection of Primal

and plaster into the cracks for consolidation.
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Table 2. Summary of conservation and restoration measures on the wall stuccoes at the excavation site
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Figure 10. Conservation procedures for the upper section of the wall, including the removal of accumulated soil, the construction

of a supporting brick course using semi-crushed gypsum mortar, and the preservation of the remaining stucco decorations
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Figure 11. Delineation of the boundary between the protective plaster layer and the original stucco surface achieved through the

B

recession and texturing of the protective render
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Figure 12. Final stage of conservation following the completion of the upper framing around the stucco decorations.
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Table 3. Summary of conservation measures on the stucco fragments in the restoration workshop
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Figure 13. Stucco fragment No. ST.1/C.10454 befote and after the removal of deposits
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Figure 14. Stucco fragment No. S ST.9/C.10478 before and after the removal of deposits
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Figure 15. Stucco fragment No. ST.9/C.10478 before and after the removal of deposits
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Figure 16. Stucco fragment No. ST.9/C.10478 before and after the removal of deposits
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Figure 17. Stucco fragment No. ST.3/C.10455 before and after the removal of deposits
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Figure 18. Stucco fragment No. ST.9/C.10454 before and after the removal of deposits
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provides clear evidence of the advanced technological
knowledge and well-organized production methods em-
ployed in the manufacture of architectural stucco deco-
rations during the Parthian period.

Field investigations further showed that the principal
causes of deterioration affecting the in situ stucco dec-
orations are moisture infiltration together with fluctua-
tions in temperature and relative humidity following ex-
cavation. These factors have resulted in sutrface erosion,
increased porosity, delamination, salt deposition, and
crack propagation. To address these problems, a series
of emergency conservation measures, including con-
trolled mechanical cleaning, systematic documentation,
local consolidation, and structural stabilization, were un-
dertaken. A mixture of 5% Primal AC33 and fine gyp-
sum was injected behind detached areas and into cracks,
significantly improving the structural stability of weak-
ened stucco. In addition, the application of semi-fired,
semi-ground gypsum mortar in conservation treatments
ensured compatibility with the original materials while
facilitating the visual interpretation of the architectural
framework. The recessed and rough-textured finishing of
the repair mortar also respected the conservation princi-
ple of distinguishability between the original fabric and
the restored areas.

For the detached stucco fragments, a minimum-inter-
vention approach was adopted. Broken fragments were
cleaned, reassembled using Paraloid B-72, and stored in
standard archival boxes lined with shock-absorbing foam,
thereby providing appropriate conditions for long-term
preservation, documentation, and future research. Over-
all, the findings demonstrate that the successful conser-
vation of Parthian stucco decorations depends upon the
integration of scientific conservation principles, the se-
lection of compatible conservation materials, thorough
documentation, and appropriate environmental manage-
ment. This integrated approach can serve as a practical
model for the conservation of stucco decorations at
comparable archaeological sites.

Conclusions

The Gach Gonbad area within the Qal‘eh-i Yazdigird site
represents one of the most remarkable examples of Late
Parthian art and architecture and contains one of the
richest collections of archaeological stucco decorations
identified in Iran. Archaeological excavations have re-
vealed not only substantial architectural remains but also
a large number of stucco decorations featuring diverse
vegetal, geometric, and mythological motifs, preserved
both in situ on standing walls and as detached fragments
within the collapse deposits. These findings reflect the
high level of craftsmanship and technical expertise
achieved by Parthian artisans in the execution of archi-
tectural stucco decoration. The investigations demon-
strated that these stucco decorations are highly vulnera-
ble to moisture infiltration, temperature fluctuations, and
salt crystallization. Consequently, the implementation of
conservation measures concurrently with archaeological
excavation proved to be essential. Accordingly, the in situ
stucco decorations were stabilised following mechanical
cleaning and local consolidation through the injection
of a mixture of gypsum and Primal AC33. To reduce
moisture penetration, a protective capping layer of semi-
fired, semi-ground gypsum mortar with an appropriate
slope was applied to the tops of the walls. Detached
fragments were cleaned, reassembled, and subjected to
preliminary conservation treatment before being system-
atically packed and stored in purpose-designed archival
boxes, thereby preventing further deterioration and fa-
cilitating future study and reconstruction. The results of
this study demonstrate that integrating conservation in-
terventions with archaeological excavation, together with
comprehensive documentation and long-term conserva-
tion planning, plays a fundamental role in safeguarding
the historical, artistic, and scientific values of the stucco
decorations from the Qal‘eh-i Yazdigird site. The conser-
vation approach adopted in this study may also provide a
valuable model for the preservation of architectural stuc-
co decorations at other archaeological sites in Iran.

Table 1. Summary of Conservation and Restoration Measures Applied to the In Situ and Detached Stuccoes Recovered from the
Eastern Gypsum Dome, Qal‘eh-i Yazdigird Site

Category

Main Conservation and Restoration Measures

Primary Objectives and Outcomes

In situ stuccoes (wall
decorations)

Removal of surface deposits; consolidation of
detached and flaking areas using %5 Primal AC33;
removal of accumulated soil above the wall;
reconstruction of the upper brick course; application
of a protective layer of traditional semi-fired, semi-
ground gypsum mortar

Improved legibility of decorative motifs;

structural stabilisation; prevention of further
deterioration; protection against moisture;
preservation of the visual integrity of the

architectural ~ composition

Detached stucco
fragments (excavated
finds)

Mechanical cleaning and localised chemical cleaning;
reassembly of broken fragments using %20 Paraloid
B72-; consolidation of friable surfaces with %5
AC33;

numbering

Primal documentation and inventory

Enhanced visibility of decorative details;
recovery and stabilisation of fragmented pieces;
systematic scientific documentation; facilitation
of future research; improved long-term storage

conditions
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Introduction

The Qal‘eh-i Yazdigird historical site, located in the Za-
gros Mountains near the village of Ban Zardeh in Da-
lahu County, Kermanshah Province, is one of the most
significant archaeological sites in western Iran. Occupy-
ing a naturally defensive setting between the cliffs over-
looking the Zahab Plain and the Dalahu highlands, the
complex extends over an area of more than 30 km? and
encompasses prominent architectural remains, including
the defensive walls, Gach Gonbad, Meydan, and Jaydar
areas (Keall, 1967; Azarnoush, 2018). The first archaco-
logical excavations at the site were initiated in 1965 un-
der the direction of Edward J. Keall, who, based on the
architectural remains, stucco decorations, and historical
sources, interpreted the complex as a Sasanian royal pal-
ace (Keall, 1966, 1967). However, subsequent excavation
seasons conducted between 1975 and 1979 demonstrat-
ed that the core of the complex dates to the Late Par-
thian period, although Sasanian architectural remains,
including a chahar-taq (four-arched fire temple), as well
as evidence of a rural settlement dating to the twelfth
and thirteenth centuries CE, were also identified (Keall et
al., 1980; Moradi & Keall, 2019). Following a prolonged
interruption, archaeological investigations resumed in
2007 with the survey of the Gach Davar Fire Temple,
followed by excavations directed by the late Dr. Masoud
Azarnoush and Dr. Naser Norouzzadeh Chagini. These
investigations, through the discovery of architectural re-
mains, Late Parthian pottery, coins, and other cultural
materials, provided a more comprehensive understand-
ing of the occupational sequence of the site (Azarnoush,
2018; Khosrozadeh Chagini et al., 2020). To date, more
than 300 stucco fragments have been identified from the
complex, while it is estimated that thousands of addi-
tional fragments remain buried within its archaeological
deposits (Keall, 2002). Displaying a remarkable diversity
of human, animal, vegetal, geometric, architectural, and
composite motifs, these stuccoes represent some of the
finest examples of Late Parthian stucco art (Keall, 1989).
During the first season of the renewed excavations, addi-
tional stucco fragments were recovered from the eastern
and western sectors of Gach Gonbad, highlighting the
urgent need for cleaning, consolidation, and conserva-
tion of both the excavated fragments and the stucco dec-
orations preserved in situ on the standing walls. Address-
ing these conservation challenges constitutes the primary
focus of the present study.

Materials and Methods

This study was conducted using a descriptive—analytical
approach, integrating literature review, field investiga-
tions, and laboratory analyses. In the first stage, informa-

tion related to the Qal‘eh-1 Yazdigird Site, including its
architectural characteristics, stucco decorations, and the
history of previous research, was collected and analysed
through documentary sources and field investigations. To
identify the mineralogical composition of the stucco ma-
terials, representative samples were analysed using X-ray
diffraction (XRD). The fieldwork comprised a series of
conservation and restoration interventions on the stuc-
co decorations, including surface cleaning, consolidation,
reassembly of detached fragments, and the improve-
ment of storage and preservation conditions. Mechani-
cal cleaning was carried out using soft and stiff brushes,
scalpels, and fine dental instruments, while a solution of
ethanol and distilled water was employed to remove hard
encrustations and surface contaminants. Detached stuc-
co panels were stabilised, and delaminated areas and mi-
crocracks were consolidated using a mixture of 5% Pri-
mal AC33 and finely ground gypsum. Broken fragments
were reassembled using a 20% solution of Paraloid B-72
in acetone. Finally, a protective layer of semi-fired, semi-
ground gypsum mortar was applied to improve the legi-
bility of areas with material loss while providing a com-
patible protective treatment.

Results & Discussion

The results of this study indicate that the conservation
of the stucco decorations from the eastern Gach Gon-
bad at the Qal‘eh-i Yazdigird Site requires different con-
servation strategies for in situ decorations and detached
fragments. Stucco decorations preserved in situ are more
vulnerable than movable fragments because they remain
directly connected to the architectural fabric and are con-
tinuously exposed to environmental deterioration. This
finding is consistent with the principles outlined in the
UNESCO Recommendation (1956) and the ICOMOS
Lausanne Charter (1990), both of which emphasize the
integrated conservation of cultural heritage together
with its architectural setting. Therefore, any immediate
measures undertaken to stabilize the structure, while its
original function and overall architectural form are still
being investigated, should be implemented with due cau-
tion and with full respect for the monument’s historical
integrity and spatial context (Ayatollahi Shirazi & Mogh-
adamian, 20006).

The stucco decorations and associated mortars were an-
alysed using X-ray diffraction (XRD). The analytical re-
sults revealed that gypsum and calcite are the dominant
mineral phases in both the stucco and mortar samples,
indicating the use of gypsum-based mortars in the execu-
tion of the architectural decorations. Technical evidence,
including separation joints between decorative panels
and grooves carved into the reverse of certain fragments,
demonstrates that some of the stucco decorations were
produced using the Moulding technique as prefabricated
elements and subsequently attached to brick walls. This
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The stucco decorations of the
Qal‘eh-i Yazdigird site in Ker-
manshah Province constitute one
of the most significant sources
for the study of Parthian art and
architecture in Iran. Nearly three
decades after Edward Keall’s ini-
tial excavations, a new excavation
season conducted during the win-
ter of 2007 and spring of 2008 by
the late Dr. Masoud Azarnoush
led to the discovery of addition-
al stucco fragments. Owing to
the fragile condition of these re-
mains, their in situ conservation
and preservation became a major
concern. Many of the recovered
fragments, which had remained
buried beneath debris and soil,
exhibited
and surface exfoliation caused
by soluble salts, while their dec-
orative motifs were obscured by
salt encrustations, hindering de-
tailed examination. In addition,
the stucco decorations preserved
on the standing walls had suffered

severe deterioration

extensive weathering and surface
deterioration. This study adopted
a descriptive—analytical approach
based on documentary research,
field investigations, and labora-
tory analyses. Conservation in-
terventions included mechanical
and chemical cleaning of surface

deposits, consolidation, reassem-
bly of detached fragments, and
improvement of storage condi-

tions. Representative samples of
the stucco decorations, the brick
masonry behind the decorated
niches, and the bedding mortar
were analysed using X-ray diffrac-
tion (XRD) to determine their
mineralogical composition. The
analytical results indicate that
gypsum and calcite are the prin-
cipal mineral phases present in
the stucco and mortar samples.
The study also demonstrates that
the stucco decorations wete pro-
duced using both moulding and
hand carving, followed by surface
finishing with hand tools and, in
some cases, polychrome painting.
The results further indicate that
the conservation of stucco deco-
rations in open-air archaeological
contexts requires specialised con-
servation strategies and continu-
ous monitoring and maintenance.
Given the large quantity of stuc-
co remains recovered from the
Qal‘eh-i Yazdigird site, the devel-
opment and implementation of a
comprehensive long-term conser-
vation programme are essential
for the sustainable preservation
of this valuable cultural heritage.
Accordingly, several recommen-
dations are proposed to improve
current conservation practices
and enhance future preservation
efforts at the site.
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