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Understanding how local stones shaped material selection in historical structures is crucial
for preserving architectural heritage and guiding conservation strategies. The current study
examines the role of local materials in the construction and preservation of the Giizelseyh
Pavilion (GP), situated in the Cinar district of Diyarbakir, Tiirkiye. GP is unique not only
for its use of basalt and limestone but also for combining these locally sourced stones into
its architectural elements. This preliminary research assesses the pavilion's current condition
and proposes possible stone sources for conservation. Located at the meeting point of
volcanic rocks and Eocene limestones, the pavilion uses basalt for load-bearing elements
and limestone for both decorative and structural components. The contrast between dark
basalt and light limestone enhances its aesthetic appeal, while their combined application
strengthens its durability. Fieldwork and laboratory studies, including mineralogical,
petrographic, and geochemical analyses, were conducted to investigate the materials and
their sources. Site investigations revealed that the pavilion, now largely in ruins, has suffered
different forms of decay, particularly in its limestone components compared to the basalt.
The analysis suggests nearby volcanic units as a probable source for the basalt, reflecting
characteristics that closely match those of the region. Similarly, the limestone appears to
align with materials sourced from quarries in Bagacik village, suggesting these quarries as
a possible source for the pavilion’s limestone. By identifying these sources, the study offers
practical guidance for conservation architects working to ensure the long-term preservation

of the site.

1. INTRODUCTION

Using locally available materials in historic structures has
long been an essential architectural practice, reflecting
cultural identity, sustainability, and environmental
adaptability across diverse regions [1-3]. These materials
(often known as locally sourced, locally extracted, locally
quarried) are typically resources either naturally found or
produced from raw materials within the region. For centuries,
communities have utilized local resources to construct
functional structures that reflect regional traditions and
respond to environmental conditions. Materials like stone,
timber, wood, bamboo, brick, and adobe have been valued not
only for their durability and aesthetic properties but also for
their ability to resist local environmental pressures while
enhancing sustainability across various regions [4-9].

It is known that ancient builders did not simply choose these
materials for convenience; their selections were guided by a
deep understanding of the materials' behavior under different
environmental and structural loads. This expertise, refined

over generations, informed construction techniques that
maximized the resilience and efficiency of structures [17-20].
Generations of accumulated knowledge allowed communities
to create building techniques specifically suited to their local
environment. As a result, their shelters, religious structures,
and monuments were durable and designed to work in
harmony with the region's climate and geological conditions.
Stone holds a unique position among building materials, not
only for its durability, strength, and adaptability but also as
one of the most abundant resources available on the Earth's
surface. Its role in architecture is unmatched, as it not only
provides structural stability but also contributes to the cultural
identity of civilizations across time [10-12]. Their
accessibility often dictated architectural choices, with stones
sourced from nearby quarries to minimize transportation
challenges. However, the use of stone was not based solely on
practical considerations; it also reflected the cultural values of
the communities. This deep connection between material and
heritage is evident across numerous ancient cultures, where
stone became the foundation of their architectural
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achievements. For example, the Nabataeans expertly carved
the city of Petra into the red sandstone cliffs of modern-day
Jordan, using the soft but strong stone to create impressive
facades that have lasted through centuries of weathering [13—
14]. Similarly, the city of Mardin in southeastern Tiirkiye is
renowned for its distinctive limestone architecture, where
locally quarried limestone, well-suited to the semi-arid
climate, provides both insulation and durability for historic
buildings [15]. In Italy, Roman structures like the Colosseum
were built primarily with local stones like travertine and
volcanic tuff, indicating the Romans' skill in using these
materials for both strength and aesthetic appeal [16].

The relationship between natural stone and architectural
heritage extends beyond material availability. Abundant local
stone fostered a tradition of skilled craftsmen, including stone
carvers and masons. In Mardin, the skilled stone carving
traditions reflect the community’s deep knowledge of
limestone’s workability and weathering properties, enabling
artisans to create buildings that are both durable and
artistically impressive [15].

Sourcing building stones for conservation projects has long
been a challenge. Conservation architects frequently consult
geologists on how and where to obtain compatible materials
[3]. Even when suitable stones are locally available, factors
like urbanization, industrialization, or legal protections can
limit extraction. Despite these obstacles, the geology of a
region still plays a key role in shaping the landscape and
determining stone availability. Variations in rock types—
igneous, sedimentary, metamorphic—along with
morphology, petrography, tectonic activity, topography, and
durability, provide diverse materials that influence
architectural practices.

Considering the locally available stone materials, the
convergence of different geological units—refers to the
meeting or interaction of distinct rock formations, such as
volcanic, sedimentary, or metamorphic units, within a specific
region—not only shapes the surface topography but also
allows for the formation of different natural stone types within
proximity. This practice is particularly evident in structures
built near geological boundaries, where the proximity of
different geological units allowed for the use of various stone
types. In this context, the Giizelseyh Pavilion (GP), located
between Diyarbakir and Mardin, serves as a unique example
of how local geology influenced material choices.

This study aims to define how the local availability of
different lithological units is reflected in the GP's architecture
and suggest proper material sources for its conservation.

2. STUDY AREA

The subject of this study is the GP, located in the Cinar district
of Diyarbakir province, Turkey. The pavilion has been
officially protected by the Diyarbakir Regional Board for the
Conservation of Cultural Heritage since June 6, 1990 [21];
however, notable work on the site has been limited. Aside
from Meltem-Tekin's [22] conservation-focused
documentation and Yaris's [23] study on ornamentations, the
site has received little significant attention to date. There is no
clear documentation identifying the exact date of construction
or the builders of the GP [24-27]. However, the Diyarbakir
Regional Board suggests that the pavilion was built
approximately 150 years ago by Assyrian stonemasons from
Mardin, though the evidence supporting this claim remains
uncertain. An Ottoman-period document from 1898, cited by
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[26], indicates that the building was used as both a madrasa
and a pavilion in the early 20th century. Another perspective
is proposed by art historians, including [23-24], who suggest
that considering the ornamentations and construction
techniques, it was likely built during the Ottoman period and
initially served as an inn or postal relay station. All the
evidence suggests that the structure has existed since at least
1855 [22], [26].

The structure, originally constructed using traditional
masonry techniques, has unfortunately fallen into a state of
partial ruin over time due to prolonged neglect (Figure 1). The
pavilion consists of the ground floor and the first floor. The
ground floor was used as a madrasa, and the upper floor was
used as a pavilion [23]. The ground floor, rectangular and
aligned east-west, is accessed through two entrances in the
same direction. These entrances lead to a central corridor
flanked by 16 rooms. While the rooms on the west side remain
relatively intact, those on the east side have collapsed in places
with damage extending to the foundation level (Figure 1). The
first floor, oriented perpendicular to the ground floor, was
originally accessed by a staircase, which has since been
demolished. This floor consists of two rooms in a rectangular
form along the north-south axis and a central space [23]. The
upper cover of the rooms has been completely demolished
(Figure 1), and portions of the floor have also collapsed. This
transition is significant as it reveals how the building's original
fabric changed over time.

Basalt served as the foundational material on the ground floor,
used on the flooring and in load-bearing walls due to its
strength. On the first floor, dressed limestone became the
dominant material, contributing to the building’s decorative
carvings, ornamentation, and arches, which enhanced its
aesthetic value. The most common ornamentations in the
building are those with plant and geometric patterns. Although
these decorative elements are concentrated on the first floor,
it is possible to see remarkable ones carved in limestone on
the exterior facades (especially on corner borders, portals,
arches, windows, and hood molds) [22-23] (Figure 1).

3. MATERIALS AND METHODS

This preliminary study was conducted in two primary phases:
field surveys and laboratory analyses. The fieldwork involved
site inspections and material sampling. During the site
inspections, the geological context of the site and its
surrounding areas were investigated by examining the
distribution, boundaries, and characteristics of geological
units. Accessible outcrops were visited to assess the sources
of construction materials. Additionally, the conservation state
of the pavilion was assessed to determine the application of
natural building stones and identify major forms of decay. To
characterize and identify the materials used in the construction
of the pavilion, four representative locations were selected for
sampling.

A total of 5 samples were collected, including one basalt
sample from the pavilion (Sample 1), one sample from the
basalt quarry near the pavilion (sample 2), one limestone
sample from the pavilion (Sample 3), one limestone sample
from the Bagacik Village (Sample 4) and one limestone
sample from the Zerzevan Castle outcrops (Sample 5). The
second phase focused on laboratory analyses, which included
mineralogical, petrographic, and chemical characterization of
the collected samples.
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Figure 1. Fagade views and principal construction materials of the GP (Bottom right image sourced from [22]

Five thin sections were prepared for petrographic examination
of the limestone and basalt samples collected from the pavilion
and potential material sources. An optical microscope equipped
with a camera system was used to perform modal analysis and
assess grain size, texture, and rock classification. The major
oxide compositions were determined through X-ray
Fluorescence (XRF) analysis. All petrographic and chemical
analyses were conducted at the Institute of Mineral Research
and Exploration (MTA) Laboratories in Ankara, Tiirkiye.

4. GEOLOGICAL SETTINGS

The GP is located in the transition zone between volcanic and
sedimentary terrains. Understanding this geological setting is
crucial for contextualizing the site's location and construction
materials. Figure 2 provides geological maps of the region and
site derived from those prepared by the Mineral Research and
Exploration General Directorate [26—28]. These maps illustrate
the distribution and age of rock units, enhancing our
understanding of the geological composition and the location
of the GP.

The study area is situated along the northern margin of the
“Arabian Platform” (Figure 2 a), characterized by a Paleozoic
succession with clastic and carbonate layers and a Mesozoic
succession predominantly composed of carbonates. This
platform is tectonically overlain by northward-verging
ophiolitic nappes [29-30]. A distinct structural feature in the
region is the presence of numerous east-west trending fold axes
aligned parallel to the northern thrust fault. These structural
sequences are unconformably overlain by Neogene to
Quaternary sedimentary and volcanic layers. Figure 2 b
illustrates the local geology near the study area, where exposed

rock units include Eocene limestones and continental
sedimentary deposits from the Neogene to Quaternary periods,
interlayered with volcanic rocks. Among these, only the
Eocene limestones and volcanic rocks have been used as
building materials in the GP. The following sections detail
these two units.

Eocene Limestone: This limestone is the oldest exposed unit
within the study area and represents the youngest layer of the
Arabian Platform sequence (Figure 2 b). The limestone appears
in shades ranging from light cream to beige and is generally
massive, with medium to thick bedding; however, in some
areas, it also exhibits a porous structure. The unit includes thin
to thick layers of cream and beige dolomite and several levels
of cherty limestone. Widespread across southeastern Turkey,
this unit has a thickness exceeding 300 meters [27]. The Eocene
limestone, used as a building stone in the construction of the
GP, is also found in the Roman castrum of Zerzevan Castle,
located approximately 20 km south of the pavilion. This same
limestone was used for the fortifications and other structures
within the castrum [31]. However, this unit can show color and
textural variations even in areas close to the study location.

Volcanic Rocks: The second type of building stone used in the
GP is volcanic in origin and dates to the Neogene-Quaternary
period. These volcanic rocks belong to the Karacadag volcanic
complex, which has been widely studied for its mineralogical,
petrographic, and geochemical properties [32-36]. Karacadag
volcanism, characterized by basaltic formations with a shield-
like morphology, covers a broad area in southeastern Tiirkiye.
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Ercan et al. [33] proposed a volcano-stratigraphic scheme
dividing the Karacadag volcanic activity into three main
phases. According to this scheme:

e The first phase, known as the Siverek volcanic
complex, dates to the Late Miocene based on K-Ar
dating and extends over an area of approximately
10,000 square kilometers to the south and west of
Diyarbakir. This phase covers over 80% of the
volcanic complex and provides the possible building
stones quarried for the GP.

e The second phase, referred to as the Karacadag
volcanics, represents the main formation of the
Karacadag Mountain, which reaches an elevation of
1,957 meters. These volcanics cover around 15% of
the complex and include the basalt layers beneath the
Diyarbakir City Wall (Figure 2 b).

e The third and most recent phase, known as the Ovabag
volcanics, consists of fresh-looking basalts along the
southeastern and eastern margins of the complex.
These rocks are distinguished by their dark color,
sparse vegetation, and well-preserved morphology,
including Aa and Pahoehoe lava flows, lava tubes, and
prominent scoria cones on the eastern slopes.

Other exposed units in the area include semi-consolidated to
unconsolidated sedimentary deposits, largely of fluvial origin
and formed in a continental environment. The alluvial deposits
of the Tigris River currently form the eastern boundary of the
Karacadag volcanic complex.

5. RESULTS AND DISCUSSION

5.1. Field observations

Field observations revealed that the pavilion is situated on a hill
at an elevation of 686 meters, offering a commanding view
over the surrounding plain. The geological characteristics of
this location have played a significant role in the choice of the
site. The nearby village of Altinakar, to which the pavilion is
connected, lies on the floodplain of the Tigris River at a lower
elevation of 650 meters (Figure 2). In contrast, the pavilion is
located approximately 3 km northwest of Altinakar village,
within the basalt outcrops. As shown in Figure 2, this area
marks the endpoint of a basalt lava flow. The basaltic
landscape, offering a more stable foundation than the
floodplain’s alluvial deposits, seems to have been a deliberate
technical decision in the pavilion’s site selection.

The primary building materials of the pavilion are basalt and
limestone. The ground floor is mainly constructed from rubble
or semi-dressed basalt, with walls varying in thickness from 95
to 105 cm. Limestone is primarily used on the first floor and
for specific architectural elements such as wall edges, door
frames, floor moldings, and windows. The limestone walls on
the upper floor are slightly thinner, with a thickness ranging
from 60 to 80 cm, reflecting limestone’s unique properties and
load-bearing requirements [22].

The basalt blocks in the masonry are irregularly shaped, with
average dimensions of 22 cm in height, 25 cm in width, and 20
cm in depth. However, these dimensions can vary significantly
depending on their position within the wall and specific
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structural demands. In contrast, the limestone blocks on the
upper floor are typically larger and more uniform, averaging 35
cm in height, 50 cm in width, and 35 cm in depth. These
measurements are approximate, as stone sizes often vary due to
the adaptive construction techniques applied.
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Figure 2. Geological map of the area around the GP [26-28]

The most likely source of the basalt used in the construction of
the pavilion is thought to be the basalt units observed in its
immediate vicinity. In addition to basalt, the region and its
surroundings offer limestone units that are well-suited for use
as building materials. Notably, limestone outcrops in Bagacik
Village, located about 15 km south of the site (Figure 2,6), and
the historically significant Zerzevan Castle, situated roughly 20
km southeast, stand out as prominent sources of stone for
construction. As mentioned in previous sections, field studies
revealed that basalt and limestone were applied in different
forms in the structure (i.e., as rubble and cut stone). The
primary reason for employing limestone as cut stone is its
suitability for carvings and motifs that enhance the building's
aesthetic and historical value. Additionally, limestone is easier
and more efficient to work with than basalt, offering
advantages in terms of both time and labor.

Early written and photographic documents from the
registration records confirm that basalt was extensively used
for the ground floor during the original construction. However,
in later periods, certain sections of the building were modified
with the addition of limestone, particularly in areas where
basalt had originally been used. These changes, likely made
during repairs and renovations, introduced limestone for
architectural features such as door and window frames, wall
edges, and sections of the vaults. Limestone was also added to
parts of the ground floor, especially at the portal and the corners
of the walls. Meltem-Tekin and Oguz [22] also noted these
modifications, pointing out the repeated use of limestone in
various parts of the structure during different renovation
phases.
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The type, extent, and distribution of decay forms were analyzed
as part of the field studies. Although the current abandoned
state of the building limits a comprehensive assessment, an
attempt was made to describe the weathering forms observed
in the remaining standing sections (Figure 3). It was observed
that the basalt, especially in areas in contact with the ground,
showed signs of decay, including discoloration, chipping, and
blistering due to water exposure. On the other hand, the
limestone exhibited more severe deterioration, primarily
characterized by significant material loss.

Discoloration
77 0 e IR

Material loss

Figure 3. Some of the decay forms observed in Giizelseyh (Bottom right image
sourced from [22])

Additionally, the limestone showed signs of chipping, fading,
erosion, discoloration, deposits, fractures, cracks, scratching,
and biological colonization (Figure 3). Although less common,
efflorescence was also noted at certain lower elevations. The
forms of decay observed affected not only the building stones
but also the iconic reliefs. Damage from both human activities
and atmospheric conditions has accelerated the deterioration
process. Today, this damage combines with other forms of
decay, further threatening the surviving parts of the structure.

5.2. Mineralogical, petrographic and geochemical
characteristics

Based on the field studies and petrographic investigations, the
materials used in the GP are classified as basalt (massive and
vesicular) and limestone. The thin section images, illustrating
the textural and structural characteristics of the samples, are
shown in Figure 4. At the same time, the XRF results, detailing
the major oxide composition (in weight percent, wt%), are
summarized in Table 1.

In the hand specimen, Sample 1 (basalt from the structure)
shows some local signs of weathering, while Sample 2 (basalt
from a nearby quarry) appears unaltered. Both samples display
a dark grey to black color, typical of basalt, with a fine-grained,
dense texture and no visible large crystals, consistent with the
characteristics of massive basalt.

The thin sections of the basalts (Figure 4 a, b) reveal a mineral
composition primarily made up of plagioclase, pyroxene, and
olivine. Plagioclase forms the dominant groundmass in the
form of lath-shaped microlites. However, Sample 1, taken from
the structure, shows some signs of alterations, particularly in
the forms of iddingsite and carbonatization.
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Figure 4. Photomicrograph illustrating the mineralogical and textural
characteristics of (a) sample 1: basalt used in the structure, (b) sample 2: basalt
sampled from the quarry, (c) sample 3: limestone used in structure, (d) sample
4: limestone sample from Bagacik Village, (e) sample 5: limestone sample
from the vicinity of Zerzevan Castle (under cross-polarized light (XPL)

Iddingsite formation, a process where olivine transforms into
iron oxides and clay minerals, occurs when olivine is exposed
to moisture and oxygen over time. During this transformation,
magnesium is typically removed from the olivine structure as
part of the alteration process, leading to a reduction in the
original magnesium content of the rock [37-38]. In addition,
carbonatization is observed, which involves the chemical
alteration of the basalt whereby carbonate minerals form in the
voids and spaces between plagioclase laths (Figure 4 a, b). This
process occurs when calcium interacts with carbon dioxide
(CO2) and water, forming calcium carbonate (CaCQs), which
can precipitate within the rock [39]. Limestone, which
naturally contains calcium carbonate, likely accelerated the
carbonatization of the basalt by providing a ready source of
calcium, especially in the presence of moisture and
environmental CO: [40-41]. Sample 2, while showing fewer
signs of alteration compared to Sample 1.

The XRF analysis (Table 1) aligns partially with these
petrographic  observations, highlighting the chemical
differences between Sample 1 and Sample 2. Sample 1 shows
a higher CaO content (11.9 wt%) compared to Sample 2 (7.27
wt%), reflecting the presence of carbonates introduced during
the carbonatization process. This process is likely influenced
by the combined use of limestone and basalt as building
materials, where the calcium content of the limestone
accelerates the carbonatization of basalt. The interaction
between these materials, especially in the presence of moisture
and CO:, has promoted faster carbonate formation within
Sample 1.

Here, it is worth noting that, due to the preliminary nature of
this study and the limited number of samples, these findings
require further validation. Therefore, attributing the observed
CaO variation solely to this combination of materials does not
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fully capture the complexity of the differences noted. While
alteration clearly contributes to the CaO increase, the variation
also likely reflects primary magmatic characteristics of
Karacadag Volcanism, which is known for its CaO variability
[42]. This suggests that both alteration processes and the
original magmatic composition play a significant role in the
CaO levels observed in Sample 1.

TABLE I. Chemical composition (wt%) of samples analyzed by XRF

Oxides Sample Sample Sample Sample Sample
(wt%) 1 2 3 4 5
ALOs 12.6 13.72 0.4 0.3 0.2
CaO 11.9 7.27 29.2 30.2 33.7
Fe203 14.6 14.41 0.1 0.1 0.1
K20 1.1 1.08 <0.1 0.1 <0.1
MgO 8.5 9.63 21.1 20.4 18.7
MnO 0.2 0.17 <0.1 <0.1 <0.1
Na20 2.6 33 0.2 0.1 0.4
P20s 0.4 0.33 <0.1 <0.1 <0.1
SiO2 42.4 47.68 1.8 2.1 0.6
TiOs 2.5 24 <0.1 <0.1 <0.1
Lol 2.75 -0.1 46.9 46.5 45.8

In terms of MgO, Sample 1 has a slightly lower content (8.5
wt%) compared to Sample 2 (9.63 wt%). While the MgO
reduction in Sample 1 may indicate alteration of olivine
through iddingsite formation, the difference between Sample 1
and Sample 2 (nearly 5%) suggests that primary magmatic
variations may also contribute, rather than alteration alone. The
MgO content in Karacadag basalts varies significantly based
on magmatic origin [42], which should be considered alongside
alteration effects. Both samples display similar Fe.Os content
(14.6 wt% and 14.41 wt%), indicating the stability of iron-
bearing minerals like pyroxene and olivine. The SiO- content
is higher in Sample 2 (47.68 wt%) than in Sample 1 (42.4 wt%),
suggesting that Sample 2, having undergone less alteration, still
holds more of its original silica-rich composition. The Loss on
Ignition (LOI) is considerably higher in Sample 1 (2.75 wt%),
confirming the presence of volatile components, such as
carbonates formed during the alteration process.

The results suggest that Sample 1 and Sample 2 likely originate
from the same volcanic source. However, their varying degrees
of alteration, influenced by both environmental factors and
primary magmatic composition, set them apart.

The petrographic analyses of the three limestone samples
collected from the structure (Sample 3), Bagacik Village
(Sample 4), and a quarry close to the Zerzevan castle (Sample
5) indicate considerable similarities as carbonate rocks, yet
certain variations are observed in terms of texture and mineral
content (Figure 4 ¢, d, e). In both the hand specimens, Samples
3 and 4 show more remarkable similarity to each other
compared to Sample 5. Samples 3 and 4 hand specimens are
more compact, with fewer visible voids and a massive
appearance than Sample 5. Both share a light-yellow color and
a fine-grained texture; in contrast, Sample 5 is visibly more
porous and lighter in color, with a yellowish-white tone and a
slightly different texture in the hand specimen.

The petrographic analysis of the three samples reveals that all
of them are classified as limestone. Despite this shared
classification, minor differences in texture and mineral content
are observed across the samples. Samples 3 and 4 exhibit a
clastic texture with fine-grained carbonate minerals and
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micritic cement as a binder (Figure 4 c, d). The voids present
in these two samples are related to dissolution processes, with
Sample 3—taken from a structure—showing a higher degree
of porosity. This is likely due to long-term environmental
exposure and weathering (Figure 4 c). Dolomite is present in
both samples as scattered grains within the micritic matrix,
with Sample 3 displaying more visible alteration features than
Sample 4. In contrast, Sample 5 is also a limestone but differs
due to its cryptocrystalline to microcrystalline texture and a
more porous appearance. Some of these voids are partially
filled with secondary carbonate minerals (Figure 4 ¢). This
suggests that Sample 5 has undergone a different diagenetic
process compared to the first two samples, with more calcite
crystallization occurring in its pore spaces. Additionally,
Sample 5 is noted for its lighter color and visibly more porous
hand specimen, setting it apart from the more compact
appearance of Samples 3 and 4.

The XRF analysis provides further insight into the composition
of the samples and helps to clarify the differences observed in
the petrographic study (Table 1). Samples 3 and 4 both contain
significant amounts of CaO and MgO, indicative of substantial
dolomitization. Sample 3 has 29.2 wt% CaO and 21.1 wt%
MgO, while Sample 4 contains 30.2 wt% CaO and 20.4 wt%
MgO. These values align with the petrographic evidence of
dolomite in both samples, further supported by the clastic
texture and the fine distribution of dolomite grains within the
micritic matrix. The slightly higher MgO content in Sample 3
reflects its greater dolomite presence, which corresponds to the
higher degree of alteration observed in the petrographic
analysis. The XRF results reinforce these observations by
showing similar CaO and MgO concentrations in Samples 3
and 4, further supporting their close relationship in terms of
mineral content and dolomitization (Table 1). Sample 5,
however, diverges both petrographically and chemically, with
higher calcite content, fewer dolomite phases, and greater
porosity, indicating a different diagenetic history. Thus, when
considering both the petrographic and XRF analyses, it is clear
that Samples 3 and 4 exhibit a much closer relationship to each
other in terms of texture, mineral content, and diagenesis, while
Sample 5 stands apart due to its calcite-rich composition,
greater porosity, and different textural features.

5.3. Possible sources for stone materials

Selecting the most appropriate stone materials is crucial for any
conservation or repair work on the GP. Even when replacing a
single stone, it is essential that the new material aligns perfectly
with the original in terms of texture, color, and composition.
This careful matching is vital to preserve both the aesthetic and
structural integrity of the pavilion, as mismatched materials can
lead to further deterioration or compromise the historical
authenticity of the structure. Following established practices in
heritage conservation, the identification of suitable stone
sources becomes a key element in ensuring the long-term
sustainability of conservation efforts [43-44].

Based on the mineralogical, petrographic, and geochemical
characteristics of the stone samples, two primary stone groups
emerge as possible candidates for conservation works. For the
basalt used in the pavilion, geological investigations confirm
that the structure is built upon a basalt unit from the Karacadag
volcanism, the only source of basalt in the region.
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Figure 5. Limestone-built structures and potential quarry sources in Bagacik
village

Petrographic and geochemical analyses have revealed that
Sample 2, collected from the massive basalt layers of the
Siverek phase of the Karacadag volcanic complex, shows
similar characteristics to the basalt used in the pavilion. The
dense, fine-grained texture and mineral composition—
primarily plagioclase, pyroxene, and olivine—indicate that the
basalt in the pavilion is likely derived from the same volcanic
activity phase, making it a possible option for future repairs.
The limestone used in the pavilion is part of a widespread
Eocene-aged carbonate formation in the region. However,
despite the formation's overall continuity, the sediments
display lateral variations. In this context, two specific levels
with building stone potential were identified—one near
Zerzevan Castle and the other in Bagacik Village. Petrographic
and geochemical analyses identified Sample 4 from Bagacik as
a potential match for the pavilion’s limestone. This sample
shares key characteristics, such as color, texture, and mineral
composition—including dolomite content—making it a
possible choice for future repairs. Moreover, field observations
confirm the presence of quarries in Bagacik that historically
supplied building stones for local structures, like the village
houses (Figure 5).

6. CONCLUSION

This study examined the role of locally sourced materials in
shaping the architectural features of the GP, located in the
Cinar district of Diyarbakir, Tiirkiye. The primary objectives
were to investigate the influence of the region's geology on the
selection of building materials, assess the current condition of
the pavilion, and propose potential stone sources for future
conservation efforts. Situated at the intersection of volcanic and
sedimentary terrains, the pavilion reflects the practical use of
basalt and limestone in its construction. Field observations
revealed that basalt was primarily used for structural elements
such as the foundation and walls, while limestone was selected
as the principal building material for the upper floor and
decorative elements. Field studies identified various types and
distributions of decay affecting the building's basalt and
limestone components. Basalt, particularly near the ground,
exhibited decay in the form of discoloration, chipping, and
blistering due to water exposure. At the same time, the
limestone showed more extensive damage, including material

loss, erosion, and biological colonization. Human activities and
atmospheric conditions have accelerated these decay processes,
posing additional risks to both the building stones and carved
reliefs. The combined effects of these factors continue to
endanger the remaining parts of the structure. Mineralogical
and geochemical analyses suggested that the basalt used in the
pavilion may originate from basalt units of Karacadag
Volcanism, while the limestone resembles samples from
Bagacik Village, indicating potential sources for the pavilion’s
limestone. However, these findings are preliminary and require
further validation due to the limited number of samples and
analyses. Findings from this study reveal the need to use
compatible materials in conservation efforts to preserve the
pavilion's structural stability and historical integrity. By
identifying possible sources of basalt and limestone, future
research can provide essential recommendations for local
authorities, architects, and conservators tasked with
maintaining the site. Comprehensive investigations involving
systematic sampling (both from the structures and geological
units) and advanced analytical techniques, including isotope
analyses, will enhance our understanding and support more
effective conservation strategies.
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