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The gypsum mineralization occurred in the form of Satin Spar and Selenite in the
south and southwest of the Fars province in the folded Zagros zone. In this region,
Satin Spar mineralization has been formed as stratiform between the red marl and
siltstone units of Late Miocene—Pliocene in Agha Jari, Bakhtiari, and the Gachsaran
formations. The reserves of Satin Spar in this area are at least 200,000 tons. Satin Spar
due to its chatoyancy, has been able to distinguish itself from gypsum. This beautiful
light phenomenon (chatoyancy) results from the regular and parallel arrangement of
the Satin Spar fibers. The mineral was first identified by its physical properties, and
then by the X-ray diffraction analysis. They were also examined by scanning electron
microscopy for its structure and also the structure of fiber crystals and their optical
properties. In order to examine the polishing condition of Satin Spar, several samples
of this gemstone were also selected for fantasy and Cabochon cut. For the first time in
Iran, the exploration of Satin Spar gemstone in the Fars region can be a model for its
discovery in the other evaporative formations in the country.
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1. Introduction

Nowadays, in the mining sector, it is very
important to have a sufficient and an accurate
knowledge on the type of mineral and its
applications. The use of a mineral may be limited
to a particular industry and market for years due to
the lack of sufficient information, and therefore,
the value of that mineral is not maintained.

In Iran, the evaporative and clastic formations are
widespread. The exploitation of these reserves,
regardless of their true value and their principal
uses, is, in fact, a form of spoiling mineral
resources. For example, the profits of using
calcium carbonate (specifically with high purity) in
the construction industry are not comparable to
those in the pharmaceutical and medical industries.
Likewise, the use of calcium sulfate reserves such
as gypsum and selenite in the construction industry
has a much less revenue and value than the export
earnings and its use in the jewelry and artistic
industries.
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Exploration of the Satin Spar gemstone deposit
in the Fars province (Iran) and using it in jewelry is
a clear example in explaining such issues, and can
pave the path towards the discovery of more
deposits of this gemstone in the other parts of the
country.

2. Materials and Methods

In order to prospect and identify the Satin Spar
gemstone, field surveys were first conducted in
several stages, and several samples with different
qualities were taken from the exploration area. The
samples were first examined based on the physical
properties and then analyzed using the X-ray
diffraction (XRD) analysis in the central laboratory
of the Shiraz University. Besides, in order to
examine the cutting and polishing conditions of
this gemstone, several samples were selected for
fantasy, and cabochon cuttings and making
decorative items.
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Scanning electron microscopy (SEM) was used
to study the structure and arrangement of the Satin
Spar fibrous crystals and to find out the cause of
the chatoyancy phenomenon (also called the
floating radiance) at the central laboratory of the
Shiraz University.

3. Discussion

There was no significant plutonism and
volcanism activity in the tectono-stratigraphic zone
of folded Zagros; therefore, the gemstone deposits
are associated with igneous activities, and
hydrothermal systems have not yet been reported
and explored in these areas [1]. The gemstone
resources discovered in the Fars province include
the radiolarian cherts in the Nairiz ophiolitic zones,
siliceous nodules, some extent Jasper-Agate
gemstones in the formations such as the Shurjistan
Group [2], and the veins of rutilated quartz in the
northeast of the Fars province (Jian Cu deposit) [3].
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The folded Zagros zone in the Fars region mainly
consists mainly of evaporite, clastic and carbonate
formations. In the south and southwest of the Fars
province, Satin Spar mineralization has been
formed as stratiform between the red marl and
siltstone units of Late Miocene—Pliocene in the
Agha Jari, Bakhtiari, and Gachsaran formations;
gypsum mineralization has occurred in the form of
Satin Spar and selenite gemstone. The length of
these crystals is more than 150 cm and the width is
about 50 cm in the studied area. Below are different
types of Satin Spar gemstone with different
qualities in the exploration area located in the Fars
region (Figure 1).

Then tectonic activities caused faulting and
displacement of the layers. Based on the layers
shape, the thickness of the layers and their
estimated total reserve, the potential resources of
the Satin Spar in this area are at least 200,000 tons.

Figure 1. Extraction of Satin Spar mega-crystals, Fars province, exploration area.
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4. Satin Spar

In modern usage, Satin Spar is a compact fibrous
variety of gypsum. Satin Spar can be cut into very
striking chatoyant cabochons. Historically, the
name Satin Spar was first applied to a variety of
calcites. Other names for the Satin Spar gemstone
are namely Seidenspat, Sericolite, Atlas Spar,
Plaister Stone, Satin Stone, and Satin Gypsum. The
name 'Selenite' is mostly synonymous with gypsum
but has been used historically to describe the
transparent variety, as opposed to Satin Spar
gypsum for the fibrous variety and alabaster for the
fine-grained massive form. The original name was
given by J.G. Wallerius in his 1747 book
"Mineralogia, eller Mineralriket", as 'selenites' [4].
Named from the Greek (oceinvr) the moon,
probably from its pale bluish reflections, Selenite
is named after the Greek word for the moon,
referring to the moonlight effect from cleavage
surfaces. Selenite is a variety of gypsum that occurs
in transparent crystals or crystalline masses. It is
often colorless with a vitreous or pearly luster [5,
6]. The Satin Spar's specific gravity is equal to 2.2
and its hardness is 2. It has a silky and pearly
luster, and crystallizes in the monoclinic system
[6]. Selenite and Desert rose are also gypsum types
that differ from Satin Spar in terms of strength,
crystal transparency, and crystalline arrangement.
In the definition of a gemstone, hardness,
durability, and beauty are important components,
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but sometimes an optical property and a
gemological phenomenon in a mineral can be very
significant and place that mineral in the gemstone
group [8].

Gypsum cannot be considered as a gemstone due
to its low hardness (hardness 2) but the Satin Spar
with the same composition and hardness, can be
distinguished from gypsum due to the Cat's eye
effect [6].

The hand-sample of Satin Spar gemstone is very
similar to the Ulexite mineral, a member of Borates
when polished; these specimens become the well-
known "Television Stone" or "TV Stone". The
optical effect exhibited by Television Stone is
caused by each one of its individual crystal fibers
acting as fiber-optic cables, transmitting light from
one surface to the other [7, 8]. Since all the fibers
are parallel and compacted together, any image
below is transmitted through each crystal fiber to
the top surface (Figs. 2 and 3).

For example, texts placed under the stone appear
on its surface (Figure 2). Both hand-samples, Satin
Spar and Ulexite minerals have almost the same
appearance and optical phenomena, and are
difficult to distinguish from each other in
appearance. However their chemical composition
is quite different, there are also differences in the
specific gravity and the internal reflection of light
in the fibers [9, 10, and 11] (Tablel). Figure 3
illustrates these two minerals.

Figure 2. Satin Spar crystals from Iran. Different optical properties in two directions crystals.

Table 1. Satin Spar vs. Ulexite [9]

Satin Spar

Ulexite

Print underneath gets blurry at even slight angles
Not quite so low specific gravity (2.2)
Clearer but sometimes has cracks
View through side of 1" specimen is translucent

Print underneath is visible at angles up to 30°
Very low specific gravity (1.95)
Small whitish, brownish, blackish inclusions

View through side of 1" specimen is mostly opaque
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Figure 3. A. Cross-sections of Satin Spar and B. Ulexite viewed at a 20° angle C. Satin Spar sinking and Ulexite
floating in a liquid of specific gravity 2.1 (created by mixing bromoform with methylene chloride).

In the present work, the Satin Spar gemstone was
first identified on the basis of'its physical properties
in the field studies, and then it was analyzed using
the X-ray powder diffraction method (Figure 4).
The chatoyancy phenomenon caused by the regular
and parallel arrangement of Satin Spar fiber
crystals was investigated by SEM in two directions,
one perpendicular to the fibers (cross cutting) and

the other parallel to the fibers (parallel cutting).
The Cat's eye effect occurs only in the parallel
cutting (Figure 5).

The chatoyancy is not observed in the cross
cutting but in this condition, the crystals act as
fiber-optic cables and any image below is
transmitted through each crystal fiber to the top
surface (Figs. 6 and 7).
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Figure 4. XRD peak from Satin Spar minerals (shown as gypsum) in the Fars region.
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Figure 5. SEM images of Satin Spar samples from the Fars region. A- Cross-section of the Satin Spar crystals
(magnification x32) B- The fibrous structure of the Satin Spar crystals with parallel arrangement (magnification
x19).

Figure 6. A- Cabochon cut (baguette cut) of Satin Spar with Cat's eye effect B- Investigation of the Cat's eye
effect in two directions of fibers.

Figure 7. The Cat's eye effect in the Satin Spar rough samples in the Fars region.
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Figure 8. Types of Satin Spar cuts in different directions (mples of Fars region).

Thus in order to investigate the polishing and
cutting of the Satin Spar crystals in the discovery
region, several examples of this gemstone were
selected for the cabochon, fantasy, and carving
cuts. For example, if one cuts the long diameter of
an oval perpendicular to the Satin Spar fibers, the
cat-eye phenomenon appears at its maximum
(Figure 8, part 1). Now, if the long diameter of the
oval is in the same direction as the Satin Spar
fibers, 50% of the cat's eye phenomenon appears

ST |
Figure 9. Cabochon and fantasy cuts and decorative products of Satin Spar gemstone from the Fars region.
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(Figure 8, part 2), and if cutting is done in the cross
section of the crystals, these gemstones are
transparent, and they lack chatoyancy (Figure 8,
part 3).

Other applications of this gemstone include its
use in gem therapy, meditation, and engraves,
making a variety of decorative objects, and also
used in a variety of lapidarian methods (Figures 9
and 10).
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5. Conclusions

The Satin Spar gemstone, due to its chatoyancy
phenomenon (cat's eye effect), has been able to
distinguish itself from gypsum. This beautiful light
phenomenon (chatoyancy) that results from the
regular and parallel arrangement of the Satin Spar
fibers has made this mineral a favorite.

For the first time in Iran, exploration of the Satin
spar gemstone in the Fars region can be a model for
its discovery in other evaporative formations in the
country, and also provides raw materials for the
market and workshops of gemstone-related
products in the eastern Asian countries like China,
India, and Thailand. Also by constructing the
gemstone workshops and using the simplest tools
to produce all kinds of lapidarian products and
decorative objects related to this gemstone,
permanent employment will be created in the
country.

Another point is that the required quantities of
this mineral for gemstone uses are much less
compared to the other industrial uses, and these
have lower extraction costs. Therefore, it prevents
its widespread sale of raw materials for other uses.
Exporting this mineral as a gemstone will bring
more income and currency to the country.

Figure 10. Carving cut of the Satin Spar gemstone from the Fars region.
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