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THE EXPERT ASSESSMENT OF SEMI-PRECIOUS STONES
(ON THE EXAMPLE OF THE PEGMATITES OF THE DEPOSITS
OF THE YELISEYEVSKY ORE FIELD)

The purpose of the article is to characterize the problematic issues of regulatory and legal support for the circula-
tion of semi-precious stones with regard to improving the assessment of their quality and value, to propose directions
for their solution using the example of written pegmatites of the Eliseiv field. Methodology. The methodological basis
of the research is general scientific and special methods of scientific knowledge. The method of system-structural
analysis made it possible to investigate the norms of domestic legislation regulating the extraction, production and use
of precious and semi-precious stones, control over operations with them and the rules of their attestation, to express
a number of critical remarks about the lack of regulations, technical instructions and price lists regarding pegmatite
as a semi-precious stone stones of the second order. The use of statistical, mathematical, physical and other special
research methods made it possible to investigate written pegmatite within the framework of forensic gemological
examination in view of its physical, technological and aesthetic properties, as well as to distinguish groups based on
established quality criteria. Scientific novelty. The regulatory and legal problems are identifieded in the legislation of
Ukraine in determining the status, cost, confinement to a specific deposit of semiprecious stones. On the example of
pegmatites of the Eliseiv ore field, the solutions in the expert evaluation of semiprecious stones are proposed, inclu-
ding the identification of quality criteria, the creation of reference collections, the formation of price lists taking into
account the consumer properties of products. Conclusions. The legal framework in the field of regulation of extrac-
tion, production and use of precious and semi-precious stones, control over operations with them and their certifica-
tion was analyzed. The problems of regulatory and legal provision of expert evaluation of semi-precious stones, in par-
ticular, written pegmatite as a semi-precious stone of the second order, are outlined. The cause-and-eftect relationships
of regulatory and legal support for the circulation of semi-precious stones in the context of improving the assessment
of the quality and value of semi-precious stones (on the example of Eliseiv pegmatites) have been proven. Directions
for solving the problems of regulatory and legal provision of expert evaluation of semi-precious stones are proposed
using the example of written pegmatites of Eliseiv field. At the same time, it was established that written pegmatites are
occur in different genetic types, but granite pegmatites are of greatest commercial interest due to their high decorative
characteristics. The quality criteria of written pegmatites (color, size and shape of ichthyoglypts, smoothness, pat-
tern) were defined, on the basis of which decorative varieties of pegmatites were selected: light pink, light brown, dot
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purple, parquet pink, purple tiger, pink leopard, light gray, brown-pink looped). It was established that the absence of
state standards (price lists, technical conditions, quality criteria) for pegmatite creates certain difficulties in observing
the main principles of forensic examination - the completeness and objectivity of research. It has been proven that
currently the most priority task is the development of methodological recommendations for the forensic gemological

examination of semi-precious stones.

Keywords: legislation; forensic hemological examination; expert assessment; semi-precious stones; semi-pre-
cious stones of the second order; written pegmatite; quality criteria; reference collection; price lists.

Introduction

According to the legislation of Ukraine on state
regulation of mining, production, use, storage of pre-
cious metals and precious stones and control over op-
erations with them (Verkhovna Rada Ukrainy, 1997,
Lystopad 18, Pro derzhavne rehuliuvannia vydobutku,
st. 1) the written pegmatites are belong to semi-pre-
cious stones second order. At the same time, the any
normative documents (technical conditions, price
lists) that regulate the conduct of business activities in
relation to it are missing.

In the world market, written pegmatite is not con-
sidered a semi-precious stone (CIBJO, 2020, Colored
stone commission. 2020-12-1, The Gemstone Book,
p. 26). But it has proven itself well as an interior and
souvenir stone, which is widely used in decorative and
artistic products. The written pegmatite is a branded
stone with a bright commercial name for many com-
panies. So, in the collection of the Madagascar compa-
ny «Madagascar minerals» it can be found under the
name «zebrodorite» (Madagascar Minerals®, n. d., Ze-
bradorite Tumbled Stones), and the Italian company
«Antolini» offers elite, highly artistic interior products
from this stone high value (Antolini® ITALY, n. d., An-
tolini Collection / Natural Stone Collection).

At the Ukraine, pegmatites are in more than two
thousand ore occurrences and in seven deposits (Hur-
skyi, Yesypchuk, Kalinin, Kulish, Nechaiev, Tretiakov,
& Shumlianskyi, 2006). The geological and economic
assessment of these deposits was carried out during
the Soviet era and was aimed at the industrialization
of the country, while stone-colored raw materials were
almost not taken into account and were not a priority.

Therefore, these deposits are rated as ceramic,
rare metal and rare earth minerals, although in fact
they are complex, since they almost always contain
decorative writing pegmatites as an accompanying
stone-colored raw material.

Therefore, today written pegmatite as a term has
a legal status, but it is impossible to determine its be-
longing to semi-precious stones, since there are no
criteria for confirming this. That is, written pegmatite
is currently allegedly outlawed.

However, being in an uncertain legal field (Smo-
rodynskyi, 2020; Vasyliev, 2021; Mytoshop, 2022), it
is difficult, if not impossible, for an expert to carry
out an objective expert assessment of written pegma-
tite, to determine its true value. To solve these prob-
lems, research was conducted to identify the main
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quality criteria of written pegmatite as a semi-pre-
cious stone.

The purpose and objectives of the study

The purpose of the article is to characterize the
problematic issues of regulatory and legal support for
the circulation of semi-precious stones in terms of im-
proving the assessment of their quality and value, to
suggest directions for their solution using the example
of the written pegmatites of the Eliseiv field.

To achieve this goal, it is necessary to perform the
following tasks:

to outline the problems of regulatory and legal
provision of expert evaluation of semi-precious stones;

to propose directions for solving the problems of
regulatory and legal provision of expert evaluation of
semi-precious stones using the example of written peg-
matites of the Eliseiv field, for which, to establish the
genetic types of written pegmatites and to determine
the criteria for the selection of decorative written peg-
matites of the Eliseiv ore field, also to initiate quality
criteria for decorative varieties of pegmatites and con-
sider the possibility of compiling reference collection of
decorative varieties of written pegmatites, etc.;

to provide appropriate proposals for the forensic
gemological examination of semi-precious stones.

Presentation of the main material

The problems of regulatory and legal provision of
expert evaluation of semi-precious stones, in particular
written pegmatite. According to the amendments to the
order of the Ministry of Justice of Ukraine dated Oc-
tober 8, 1998 No 53/5, introduced by the order of the
Ministry of Justice of Ukraine dated January 10, 2019
No83/5(Ministerstvo yustytsii Ukrainy,2019, Sichen 10,
Pro vnesennia zmin), Scientific-methodical recom-
mendations on the preparation and appointment of
forensic examinations and expert studies are supple-
mented by section XI (Gemological examination),
which stipulates that «objects of gemological examina-
tion are precious stones, diamonds, precious stones of
organogenic origin, semi-precious stones, decorative
stones and articles of it, jewelry with stone inserts and
raw materials (diamond, amber etc.)» (Ministerstvo
yustytsii Ukrainy, 1998, Zhovten 08, Naukovo-meto-

dychni rekomendatsii, rozd. XI, p. 11.1).
In addition, an approximate list of resolved is-
sues of forensic gemological examination is provid-
ed (Ministerstvo yustytsii Ukrainy, 1998, Zhovten
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08, Naukovo-metodychni rekomendatsii, rozd. XI,

stones), the expert cannot give an answer (Table 1),

p. 11.3), which for objective reasons (there is a lack of =~ which makes it impossible to conduct a complete and

information on written pegmatites as semi-precious

objective forensic gemological examination.

Table 1

Possibilities of forensic hemological examination
(order of the Ministry of Justice of Ukraine of January 10, 2019 No 83/5)

No | List of resolved issues, which are applied during the How can an expert who conducts a forensic
forensic hemological examination hemological examination answer?

1 Are the stones sampled for examination precious, It is impossible to determine the status of the stones
decorative, natural, synthetic, or imitation? If so, which | due to the lack of criteria for the quality of written
one exactly? pegmatite as a semi-precious stone

2 What are the quality characteristics of the stone samples | It is impossible to give an answer about the qualitative
provided for the study? characteristics of the studied pegmatites due to their

absence

3 What is the origin of the stone samples provided for the | It is impossible to determine the origin of the
study? studied stone samples, since at this time there is no

information about the genetic types of deposits of
decorative pegmatites

4 From which deposit was the decorative stone provided | It is impossible to give an answer due to the lack of
for research mined? information about the dating of decorative pegmatites

to specific deposits

5 What is the value of stones provided for research? It is impossible to determine the value of written

pegmatite due to the lack of price lists for it

6 Do the marking data correspond to the actual product It is impossible to determine the conformity of the
characteristics of the stones? marking data with the current product characteristics

of written pegmatite due to the lack of such for it as
a semi-precious stone
7 Does the quality of the stone product meet the It is impossible to determine with the help of

Therefore, it is timely to develop normative do-
cuments, that will allow to evaluate written pegmatite

requirements of standards, technical conditions
according to organoleptic indicators?

(this problem is relevant for all semi-precious stones)

in accordance with the Law of Ukraine «On state reg-
ulation of mining, production and use of precious me-
tals and precious stones and control over operations
with them» as semi-precious stones second order.

Genetic types of written pegmatites. Pegmatite
as a natural stone is formed under certain geolo-
gical conditions and belongs to two genetic groups
- fluid-magmatogenic and fluid-metamorphogenic
(Shavlo, Kirikilitca, & Kniazev, 1984, s. 32; Lv, Zhang,
Tang, & Guan, 2012; Lv, Zhang, & Tang, 2020; Plun-
der, Pourhiet, Réss, Gloaguen, Pichavant, & Gumiaux,
2022).

Magmatic pegmatites are late-magmatic forma-
tions that are close in composition to the original
intrusion. Intrusions with high acidity or alkalinity,
complete differentiation and multiphase introduction
are characterized by the greatest pegmatite bearing.
Among them, four mineralogical-geochemical types

organoleptic indicators the conformity of the quality
of pegmatite products with the requirements of
standards and technical conditions due to the lack of
such for written pegmatite

are distinguished: granitic, hybrid (calcified), alkaline
and ultrabasic.

Metamorphogenic pegmatites were formed at

various stages of metamorphic transformation, main-
ly of ancient Precambrian rocks, in regressive stages
of high facies of regional metamorphism and are not
associated with magmatic complexes. They develop
within granitogneiss blocks of ancient platforms and
are controlled by fault structures. They are represented
by ceramic recrystallized pegmatites and rare-earth
types of granite pegmatites, formed in the conditions
of the andalusite-sillimanite facies, and form tanta-
lum-niobium and rare-earth deposits. This type of
pegmat serves as a source of Li, Cs, Be, Ta, Sn, as well

as aquamarine, heliodor, topaz, etc.
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The majority of pegmatites are associated with

magmatic intrusions of granitoids and are composed
mostly of orthoclase, microcline, quartz, albite, oligo-
clase, and biotite. The following are present as addi-
tional minerals (mainly useful or ore mineralization):
muscovite, tourmaline, garnet, topaz, beryl, lepidolite
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(Li), spodumene (Li), fluorite, apatite, minerals of rare
metals, radioactive elements and rare earths (TR).

These pegmatites are divided into two groups:

simple undifferentiated - composed mainly of
microcline and quartz;

complex differentiated are characterized by a
zonal structure and the presence of several zones and ar-
eas of mineral accumulations (from the periphery to the
center): an outer fine-grained muscovite-quartz-feld-
spar border several centimeters thick; quartz-feldspar
aggregate with a graphic and granite-like (indistinct)
structure; blocks of coarse-grained microcline; quartz
core; anomalous accumulations of quartz, albite, spodu-
mene, manganese minerals and rare metals.

Granite pegmatites include ceramic, mica, rare
and rare earth mineral varieties.

Magmatogenic and metamorphogenic simple
and recrystallized pegmatites composed of K-Na-feld-
spars and quartz are considered ceramic. The ratio of
quartz and feldspars in industrial grades of raw mate-
rials is 1:3. The structure is written, granitoid and gi-
ant-grained. It is developed as a feldspar raw material
for the ceramic and glass industry.

Mica pegmatites are formed at great depths (more
than 6 km) and consist of plagioclase, microcline,
quartz, muscovite, biotite, black tourmaline, apatite,
and beryl. Compared to other pegmatites, they are
poor in mineral species and serve as a source of sheet
muscovite, ceramic materials — microcline and quartz,
which form significant deposits with graphic struc-
tures.

Rare-metal and rare-earth pegmatites are formed
at medium depths (from 4 to 6 km), contain micro-
cline, quartz, albite, sometimes spodumene, musco-
vite, lepidolite, and beryl, as well as colored tour-
malines, columbite, tantalite, cassiterite, plucite, and
plucite-replacement  (albitization, greisenization).
Rare metal pegmatites are represented by magmato-
genic and metamorphogenic metasomatically re-
placed pegmatites. Magmatic deposits form tantalum
and niobium deposits, small deposits of tin, tungsten,
uranium, thorium, and rare earths.

Crystal-bearing pegmatites formed at relatively
shallow depths (from 3 to 4 km) contain microcline,
quartz, as well as albite, muscovite, biotite; serve as
a source of obtaining rock crystal (piezo-optical raw
material) and optical fluorite, sometimes topaz, beryl,
amethyst, which are located on the walls of cavities in
quartz zones of veins.

Of the genetic types listed above, granite pegma-
tites are of greatest interest, in which graphic textures
of large volumes are widely and vividly displayed.

Criteria for the selection of decorative writing peg-
matites of the Eliseiv ore field. In order to distinguish
decorative varieties of written pegmatites among nu-
merous pegmatite manifestations, the pegmatites of
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the Eliseiv ore field of the Western Azov region of the
Ukrainian shield were studied, among which the «Bal-
ka Velikiy Tabor» deposit is the most studied and de-
veloped as a feldspar raw material. It was established
that veins with pegmatite of a graphic structure are
widely developed in the deposit. A detailed analysis
of the works of the past years (Dehtiar, 2006) proved
that the selected written pegmatites were evaluat-
ed as stone-colored raw materials according to OST
41-01-143-79 «Mineraly i gornye porody dlia kollekt-
cii» (Ministerstvo geologii SSSR, 1979, OST 41-01-143-
79), TY 41-07-051-89 «Plitka dekorativnaia iz prirod-
nykh tcvetnykh kamnei» (Ministerstvo geologii SSSR,
1989, TU 41-07-051-84), TY 41-07-052-90 «Kamni
tcvetnye prirodnye v syre» (Ministerstvo geologii SSSR,
1990, TU 41-07-052-90).

Research of the state-owned enterprise Yuzhukr-
geology on the study of written pegmatites with the
aim of using them in the stone-working industry and
the jewelry industry has shown that the yield of con-
ditioned raw materials (size from 50 x 50 x 5 mm to
200 x 300 x 40 mm) is on average 55-56 % of the de-
posit’s reserves. That is, today a full assessment of the
decorativeness of written pegmatites is economical-
ly expedient and relevant, as it makes it possible to
transfer a significant part of ceramic raw materials to
the rank of stone-colored by complex development of
pegmatite deposits without investing huge funds.

In order to determine the main criteria for the se-
lection of decorative varieties of pegmatites from the
«Balka Velikiy Tabor» deposit, their decorative prop-
erties were evaluated. It should be emphasized that
the method of studying written pegmatite involved
field, chamber and laboratory work. That is, the de-
corativeness of pegmatites was first assessed directly
at the deposit during field observations, and then lab-
oratory studies are conducted to adjust the category of
decorativeness as new information about the stones is
obtained.

During the gemological evaluation of written
pegmatite, the physical and technological (hardness,
cracking, cleavage, smoothness, geometric parameters
- size and shape) and aesthetic properties of natural
stones (color, texture pattern, various surface effects)
are determined, which determine its true value.

Our research has shown that, due to the high
hardness of the rock-forming minerals (quartz - 7,
microcline - 6, on the Mohs scale), the written peg-
matites of the studied deposit are well amenable to
processing with a diamond tool (cutting, grinding and
polishing). Even minor defects in stone (cracks and
fissures, which complicate the technological process
of processing) determine the method of its processing.
For example, some difficulties during the processing
of written pegmatites are caused by the perfect clea-
vage of feldspars (stones can chip along the cleavage
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planes in the process of processing, causing the for-
mation of a rough surface), which requires the selec-
tion of diamond powder according to the size of the
fraction and hardness. That is, the polishability (the
ability to take mirror-smooth polishing) of this stone
and the absence of cracks determine the suitability
of written pegmatite for use in the stone-cutting and
jewelry industry. The polished surface enhances its
textural pattern, formed by intergrowths of clear and
smoky quartz in feldspars. The quality of polishing is
expressed by the percentage of the area of the mirror
surface and makes it possible to distinguish three va-
rieties of written pegmatite as one of the criteria for its
decorativeness (Fig. 1).

Fig. 1
Scheme for determining the quality (grade)
of pegmatites

Thus, the 100 % polished surface and the absence
of cracks prove that pegmatite belongs to the first
grade, which enables its use in the jewelry industry in
the form of jewelry inserts.

The second grade of pegmatites are varieties with
a minimum number of cracks, their polished surface
is 70-90 %.

The third grade is characterized by pegmatite
with a polished surface of 30-60 % and cracking that
does not violate the integrity of the stones.

Therefore, the set of physical and technological
properties (hardness, cracking, fissure, geometric pa-
rameters — size and shape, smoothness), which made
it possible to classify written pegmatites by grade, is
one of the most important quality criteria of written
pegmatites of the Eliseiv ore field.

At the same time, the shape and size of fragments
or samples of written pegmatites also significantly affect
their qualitative characteristics. This criterion makes it
possible to assess the possibility of using written peg-
matites as a material for decorative and artistic prod-
ucts, distinguishing the following size groups: 1-2 cm,
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2-5 cm, 5-30 cm. Fragments of written pegmatites are
presented in various forms: isometric, lamellar, elon-
gated and irregular. That is, the shape and size of the
stone-colored raw materials actually determine the
shape and size of the finished product.

In addition, when clarifying the scope of applica-
tion, the size of texture-creating elements (quartz ich-
thyoglypts) is taken into account. According to the size
of the quartz inclusions in the feldspars of the written
pegmatites of the Eliseiv field are distinguished: gi-
ant (from 10 to 30 mm); large (5-10 mm); medium
(2-5 mm); small (up to 2 mm); elongated (length
5-10 mm or more, width 1 mm).

The aesthetic properties (pattern, color) of peg-
matite carry beauty and artistry, and directly affect the
cost of stones and products made from it.

The studied written pegmatites of the deposit are
distinguished by a variety of patterns and shade vari-
ations of pink-red and light beige colors, which is due
to the presence of microcline, often with a pearly tint,
characteristic of cleavage planes of feldspars. The color
of microcline depends on the presence of impurities of
chromophore elements in the mineral structure (Pla-
tonov, Platonova, & Geleta, 2000, p. 5): the pink-red
color of microcline is given by trivalent iron oxides,
and yellowness and reddish-brown the shade corre-
sponds to its hydroxides — goethite. A decrease in the
concentration of pigmenting phases leads to discolo-
ration. The appearance of a lilac shade is caused by an
admixture of titanium.

The colors of written pegmatites are light pink,
pink, light red, deep pink with a brown tint, deep pink
with a purple tint, and light beige colors. The color of
the pegmatite is closely related to the color of the quartz
ichthyoglypts, since the lighter the pattern, the more
contrasting the ichthyoglypts. Accordingly, the main
advantage of written pegmatite comes to the fore —
graphic drawing.

Reference collection of written pegmatites. Using the
textural and color feature as a criterion for evaluating
the quality of written pegmatites, we distinguished the
following decorative varieties of pegmatites: pale pink;
light brown; point violet; parquet-like pink; purple tiger;
pink leopard; light gray; brown-pink looped (Fig. 2).

The textural pattern of stones, determined by a
number of characteristics of quartz ichthyoglypts (size,
shape, orientation in feldspar, clarity of contours and
similarity of the pattern with ancient Hebrew and Ara-
bic writing), is also a criterion for evaluating the quality
of written pegmatite and makes it possible to distin-
guish four types of decorative varieties (Table 2), which
determine the scope of their application in industry.

In addition, the criteria for the quality of written
pegmatites are physical and mechanical resistance
(abrasion resistance, frost resistance, strength, hard-
ness, brittleness), chemical resistance of pegmatite
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Fig. 2
Decorative varieties of pegmatites of the «Balka Velikiy
Tabor» deposit: 1 — pale pink; 2 — light brown;
3 - spot purple; 4 — parquet-like pink; 5 — purple tiger;
6 — pink leopard; 7 — light gray; 8 — brown-pink looped

(resistance of stones to chemically active substances —
acids, alkalis, to the action of the atmosphere) and its
suitability for use after making jewelry and decorative
art products. An example can be the radiation activity
of written pegmatites of the «Balka Velikiy Tabor» de-
posit — from 280,4 to 294,3 Bq/kg, which is less than
the permissible (370 Bq/kg) value. So, these stones can
be used for finishing works.

Separated groups of pegmatite varieties are, in
fact, a reference collection, according to which extrac-
tion from a deposit of already marketable pegmatite
will be carried out.

However, according to the authors, it is most ra-
tional in the process of field and laboratory research,
as well as during expert evaluation of semi-precious
stones, to use a catalog or atlas of written pegmatites,
which includes all decorative varieties of these natural
stones. The creation of such an atlas, which is current
today, is a possible solution, taking into account the
proposed criteria for evaluating the quality of deco-
rative varieties of written pegmatites of the studied
pegmatite field.

Directions for improving the regulatory and legal
provision of the procedure of expert evaluation of writ-

65

ten pegmatite as a semi-precious stone of the second
order. Decorative writing pegmatites of the Eliseiv
ore field, which are an integral component of ceram-
ic pegmatites, are currently mined as cheap ceramic
(feldspar) raw materials, which causes irrational use
of the mineral and raw material base of Ukraine. After
all, there is a lack of economic evaluation of written
pegmatite as a semi-precious stone, besides, the scope
of its application, technological features of extraction
and processing are not defined (Nesterovskii, 2003;
Heleta, & Serhiienko, 2005; Ryshchenko, Fedorenko,
Firsov, Chyrkina, & Mikheienko, 2010; Fuchsloch,
Nex, & Kinnaird, 2018; Duuring, 2020; Bhandari, Qin,
Zhou, & Evans, 2022).

A concise analysis of the economic assessment of
the «Balka Velikiy Tabor» deposit proved that among
the total reserves of written pegmatites (5152 m?),
decorative varieties of pegmatite with a graphic
texture make up 1717,3 m’, which corresponds to
4,292,500 kg. It was established that the cost of ceram-
ic raw materials ($429 337,5) is almost ten times lower
than the cost of decorative pegmatites. And consider-
ing the range of possible finished products from dec-
orative pegmatite, the value of the pegmatite deposit
«Balka Velikiy Tabor» will amount to $429 250 000,
exceeding by hundreds of times the initial indicators
of the geological and economic assessment (Slyvna,
& Baranov, 2015, p. 77). These rough calculations to
demonstrate the importance of the direction of trans-
fer of writing pegmatite from ceramic to stone-co-
lored raw materials.

Therefore, solving the problem of the develop-
ment of the mineral and raw material base of Ukraine
as a material basis for the growth of the national econ-
omy (Verkhovna Rada Ukrainy, 2011, Kviten 21, Za-
halnoderzhavna prohrama rozvytku), based on a bal-
anced systemic approach to its expansion, in particular
thanks to the balanced use of new types of minerals, it
is necessary to urgently re-evaluate known and evalu-
ate new pegmatite deposits, recognizing written peg-
matites as stone-colored raw materials. At the same
time, it is necessary to develop regulatory documents
(price lists, atlases) for this type of raw material (deco-
rative varieties of written pegmatite), in our opinion,
with the help of software, taking into account the cost
of already finished products.

In order to improve the evaluation of the quali-
ty and value of written pegmatite as a semi-precious
stone, it is necessary to develop a model of rational
use of decorative pegmatites of the Eliseiv ore field. To
do this, it seems worth applying the sequence of geo-
logical and industrial quality assessment of decorative
varieties of written pegmatites on the example of the
«Balka Velikiy Tabor» deposit.

It is known that the «Balka Velikiy Tabor» depos-
it has been assessed as a ceramic raw material, and
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Table 2

Decorative varieties of written pegmatites of the Eliseiv Field

Varieties General appearance

Short characteristics of pegmatite

a certain extraction technology has been approved.
Accordingly, the method of selection of decorative
pegmatite at the deposit should be based on current
technologies (Baranov, Tcotcko, & Shevchenko, 2012).
Therefore, only selective selection of decorative vari-
eties of pegmatite is possible, which does not violate
technologies and does not affect the extraction of a
useful component, and the cost of extraction, which
is reduced to the selection of stones and its sorting, is
1-2 % of the cost of commercial pegmatite.

To effectively sort stones, you need to know the
market range of products from this type of raw mate-
rial and the requirements for them. Therefore, at this
stage, which, in fact, depends on the quality of the fi-
nal product (products), it is necessary to involve a spe-
cialist who knows the technology of processing writ-
ten pegmatite. Such recommendations are also valid
for the rest of the semi-precious stones.

The next stage should be the direct study of the
selected samples in laboratory conditions. For this
purpose, the authors propose to use the method of
hemological assessment of the quality of written peg-
matite, presented in the form of a scheme for deter-
mining their grade (Fig. 1).
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Perfectly clear ichthyoglypts up to 10 mm in size, have a shape reminiscent
of ancient Hebrew and Arabic writing.
The color of feldspar is pale pink

Clear ichthyoglypts up to 7 mm in size, have a lamellar shape.
The color of feldspar is pink-red with pale orange shades

Indistinct ichthyoglypts with blurred borders measuring up to 40 mm or
more. The color of feldspar is pink-gray with a purple tint

Needle ichthyoglypts up to 2 mm in size. Brown-red color of feldspar with
a purple tint, with a faint graphic pattern

Therefore, the initiated quality criteria of decora-
tive types of pegmatites make it possible to rationally
use written pegmatite not only as a raw material for
the ceramic and glass industry, but also as a semi-pre-
cious stone. For this, in the near future, the develop-
ment of value prices for decorative pegmatites should
be started in the context of improving the current sys-
tem of regulatory and legal support for the circulation
of semi-precious stones.

Recommendations for expert evaluation of written
pegmatites. Pegmatite is mined in large quantities on
the territory of Ukraine as a ceramic raw material. At
the same time, it is not represented on the European
market as a stone-colored raw material. That is, in
Europe, pegmatite is not considered a semi-precious
stone, and the term «semi-precious» is not used ac-
cording to CIBJO standards.

Today, Ukraine has an ambiguous situation in the
field of forensic gemological examination of pegma-
tite as a semi-precious stone of the second order, since
the lack of state standards for this stone creates certain
difficulties for forensic examination in determining
the quality of its raw materials, pricing policy and cer-
tification.
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Analyzing the above, as well as the problems
of modern legislation in the field of semi-precious
stones, for a full-fledged expert evaluation of written
pegmatite, the issue of developing methodical recom-
mendations for conducting its forensic gemological
examination becomes especially relevant.

Scientific novelty

Regulatory and legal problems in the legisla-
tion of Ukraine in terms of determining the status
of semi-precious stones, their value, belonging to a
specific deposit, etc. are outlined. Directions for their
solution in the expert evaluation of semi-precious
stones on the example of pegmatites of the Eliseiv
ore field are proposed, including the identification of
quality criteria, the creation of reference collections,
the formation of price lists, taking into account the
consumer properties of products.

Conclusions

1. The legal framework in the field of regulation
of extraction, production and use of precious and
semi-precious stones, control over operations with
them and their certification was analyzed. The problems
of regulatory and legal provision of expert evaluation of
semi-precious stones, in particular, written pegmatite
as a semi-precious stone of the second order, are out-

lined. The cause-and-effect relationships of regulatory
and legal support for the circulation of semi-precious
stones in the context of improving the assessment of the
quality and value of semi-precious stones (on the exam-
ple of Eliseiv pegmatites) have been proven.

2. Directions for solving the problems of reg-
ulatory and legal provision of expert evaluation of
semi-precious stones are proposed using the example
of written pegmatites of the Eliseiv field. At the same
time, it was established that written pegmatites oc-
cur in different genetic types, but granite pegmatites
are of greatest commercial interest due to their high
decorative characteristics. Quality criteria of written
pegmatites (color, size and shape of ichthyoglypts,
smoothness, pattern) were defined, on the basis of
which decorative varieties of pegmatites were selected
(soft pink, soft brown, dot purple, parquet pink, pur-
ple tiger, pink leopard, light gray, brown-pink looped).
It was established that the absence of state standards
(price lists, technical conditions, quality criteria) for
pegmatite creates certain difficulties in observing the
main principles of forensic examination - the com-
pleteness and objectivity of research.

3. It has been proven that currently the most pri-
ority task is the development of methodological rec-
ommendations for the forensic gemological examina-
tion of semi-precious stones.
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EKCIIEPTHE OLITHIOBAHHA HAIIIBJOPOTOIIHHOTO KAMIHHA
(HA ITIPMK/TAI ITETMATUTIB POOJOBUII]
ENIVICEIBCBKOT'O PYTHOTO I1OJIA)

Mema cTaTTi - cCXapaKTepusyBaTy Ipo6/IeMHi MMTaHHA HOPMaTHUBHO-IPaBOBOTO 3abesIeueHHs 06iry HamiBo-
POrOLIiHHOIO KaMiHHA W00 BJOCKOHA/IIEHH: OLiHIOBAHHSA JIOTO AKOCTi Ta BApTOCTi, 3allpOIIOHYBATM HAIpAMM IX
PO3B’A3aHHA Ha IPUK/IaJi MICbMOBUX IIETMAaTUTIB €1MCeIBCbKOrO oA, Memo0onozis. MeTo0NOri4Hy OCHOBY Ji0-
CIPKEHHA CTaHOB/IATD 3ara/IbHOHAYKOBI Ta CIellia/IbHi METOM HAYKOBOTO Mi3HaHHA. MeTof CCTEMHO-CTPYKTYp-
HOTO aHa/Ii3y JO3BOMMB AOCTIAUTY HOPMU BiTUM3HSIHOIO 3aKOHOJABCTBA, LIO PEryIoe BUROOYTOK, BUPOOHUIITBO
Ta BUKOPUCTaHHA JOPOTOLIIHHOIO Ta HAIiBJOPOrOLiHHOrO KaMiHHA, KOHTPOJIb 3a OIepalisAMM 3 HUM Ta IpaBujIa
JIOTO aTeCTallil, BUC/IOBUTY HU3KY KPUTUYHUX 3ayBakeHb IIPO Bif[CyTHICTh HOPMATUBHMX aKTiB, TEXHIYHMX BKa3i-
BOK Ta IPENCKYPaHTiB IIO/j0 IErMAaTUTY fAK HaIliBOPOTOLiHHOTO KaMiHHA APYTOro mopAAKy. Bukopucranus cra-
TUCTUYHUX, MaTEMAaTUYHIX, (bismq}mx Ta IHIINX CHeia/IbHUX METOXIB JOCTIIKEHHS NO3BOINIO JOCTIMUTHA IICh-
MOBUII IIETMAaTHUT Y MeXaX CY[JOBOi FeMOJIOTiuHO{ eKCIIepTH3M 3 OIJIAAY Ha Jioro (isuKo-TeXHOJNOriuHi Ta ecTeTHYHi
BNIACTMBOCTI, @ TAKOXK BMOKPEMUTH TPYIIN JEKOPATUMBHUX Pi3HOBMJIB Ha OCHOBiI BCTaHOB/IEHMX KPUTEPIiB AKOCTI.
Hayxoea noséusna. OKpecieHO HOPMAaTUBHO-TIPaBOBi Ipo6IeMM B 3aKOHONABCTBI YKpaiHM B 4acTVMHI BU3HAYEHHS
CTaTyCy HaIliBOPOTrOLiHHOTO KaMiHHs, JI0T0 BapTOCTi, HAJIEXXHOCTI O KOHKPETHOTO POZIOBMIIIA TOWO. 3aIIpOIIOHO-
BaHO HAIPAMMU iX BUPillleHHA B €KCIePTHIl OLiHIIi HalliBAOPOTOLIiHHOTO KaMiHHA Ha IIPUK/Iaji IerMaTuTiB €nmce-
{BCHKOTO PYAHOTrO HOJA, Cepell SIKUX BYUABJICHHA KPUTePilB AKOCTi, CTBOPEHHS e€TaJIOHHUX KOJIeKIiil, pOpMyBaHHSA
IIPeIiCKYPaHTIB, 3BaXXAI0UM HA CIIOKMBYI BIacTNBOCTI BUpO6iB. Bucnosxu. IIpoaHatisoBaHO HOPMATUBHO-IIPABOBY
6asy y cdepi perymoBaHHsA BULOOYTKY, BUPOOHUIITBA Ta BUKOPUCTAHHS JOPOTOL{HHOTO Ta HAIiBJOPOrOLiHHOTO
KaMiHHA, KOHTPOJIIO 32 OIepalisiMi 3 HUM Ta Jtoro arecrarii. OxpecieHO Mpo6eMy HOPMAaTUBHO-IIPABOBOTO 3a-
OesIeueHHs eKCIIePTHOTO OLiHIOBaHHSA HAMiBJOPOrOLIHHOTO KaMiHH:A, 30KpeMa if MIChMOBOTO IIETMATUTY SAK Ha-
IiBJOPOTOL[iHHOIO KaMeHs JPYroro MOPsAAKY. 3acBifueHO IPUYMHHO-HACIIIKOBI 3B’ 3K HOPMaTVBHO-IIPaBOBOTO
3a0e3Me4eHHA o6iry HaIiBAOPOrOLIiHHOIO KaMiHHA B KOHTEKCTI BJOCKOHA/JIEHHA OLIHIOBAaHHA AKOCTI Ta BapTOCTI
HAIiBAOPOrOLiHHOr0 KaMiHHsA (Ha mpuKIafi €1MceiBCbKUX MerMaTNTIB). 3aIPOIIOHOBAHO HANPSIMU PO3B SI3aHHSI
po6eM HOPMAaTUBHO-IIPABOBOTO 3abe3eYeHHsI eKCIIEPTHOTO OL[{HIOBAHHS HAIIBLOPOTOL[iHHOTO KaMiHH: Ha IPU-
K/aJii NMCbMOBUX NIETMaTUTIB €nmceiBcbkoro nonA. IIpn 1boMy BCTaHOBJIEHO, 10 MMChMOBI IIETMaTUTH TPAIIAIOTh-
Cs B pi3HMX eHeTHYHNX THUIIAX, ajle HailOiIbIuii KOMepLi/iHNiI iHTepec CTaHOB/IATD TPAHITHI IIeTMaTUTH 3aBLAKK
CBOIM BMCOKMM JIeKOPATMBHUM XapaKTepuUCTUKaM. Bu3HaueHO KpuTepil AKOCTI MMCbMOBUX IIETMAaTUTIB (KOMip, po3-
Mip i popma ixriorninris, MOMpOBHICTD, pPUCYHOK), Ha MifICTaBi AKUX BUJi/IeH] feKOpaTUBHI piSHOBUY IIeTMaTHUTiB:
HDKHO-POXXKeBMIL, HDKHO-KOPUYHEBUIT, TOYKOBMI (Dio/IeTOBMIT, TapKeTOMOAIOHMIT poXKeBuit, (hio/Ie TOBMIT TUTPOBMIL,
PO>KeBUIt JIe0Mapy, CBIT/IO-Cipuii, KOPUIHEBO-POXKeBUIl IeTenbyacTuil. KoHCTaTOBaHO, 110 BiICYTHICTD IepXKaBHUX
cTaHfapTiB (IPeJICKypaHTiB, TEXHIYHUX YMOB, KPUTEPIiB AKOCTI) HA IIETMATUT CTBOPIOE MEBHI TPYAHOLLI B TOTPU-
MaHHi OCHOBHVIX IIPYHLIMIIB CYZOBOI eKCIIEPTU3Y — IOBHOTU Ta 06 €KTMBHOCTI ZOCTifXKeHb. 3acBifueHo, 110 Hapasi
Y) He HAaIPpiOpUTeTHINM 3aBJaHHAM € pO3pOO/IeHHA MEeTOLVYHIX PeKOMEH/IAIIii {00 IPOBEIeHHA CYAOBOI re-
MOJIOTi9HOI €KCIIepTH3Y HalliBAOPOTrOLIiHHOTO KaMiHHA.
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9KCIIEPTHAS OILIEHKA IIOJTYOPATOIIEHHBIX KAMHEN
(HA ITIPUIMEPE IIETMATUTOB MECTOPOXXIEHU
EJIMCEEBCKOTI'O PYJHOTI'O I1OJIA)

Ilenv cTaTby — OXapaKTepr30BaTh MPOOIEMHBIE BOIIPOCH HOPMATUBHO-IIPABOBOTO 0becIedeH s 0OpaleH s
MOy parolleHHbIX KaMHell B KOHTEKCTe YCOBEPIIEHCTBOBAHMA OLIEHKM €ro KayeCcTBa M CTOMMOCTM, IPeIOKUTD
IYTH UX pellleHNs Ha IIpUMepe MMCbMeHHBIX erMatuToB EnnceeBckoro monsa. Memoodonozus. MeTofonornieckyo
6a3y MccmefoBaHMA COCTABIIAIOT OOIIeHay4YHble ¥ CIlel[MajbHble METONbl HayYHOro MO3HaHuUsA. MeTop cycreM-
HO-CTPYKTYPHOTO aHa/lN3a I03BOMMI JMICC/IENOBaTb HOPMBI OTE€UECTBEHHOTO 3aKOHOJATEeNIbCTBA, PEryNINMPYIOLIETo
[00BIYY, IPOM3BOACTBO U MCIOIb30BAHNE APATOL[EHHBIX I MTOMYAPArOLeHHBIX KaMHell, KOHTPO/Ib 32 OLEePALisIMU
C HUMU ¥ [IPaBWIA UX aTTECTALINY, BBICKA3aTh Psif KPUTUUECKNUX 3aMeYaHul 06 OTCYTCTBMM HOPMATUBHBIX aKTOB,
TEeXHMYECKUX YKa3aHUI M MpeiicCKypaHTOB J/IA IerMaTUTa KaK IOMyAparolleHHOro KaMHs BTOpoOro mopspka. Vc-
[OJIb30BaHME CTATUCTUYECKUX, MaTeMaTUYeCKnX, GM3NIeCKUX U APYIMX CIHeIMaNbHbIX METOHOB MCCIeNOBaHI
MIO3BOJIMJIO MICCTIEOBATh MICbMEHHBI ETMaTUT B PAMKaX CyleOHOI TeMMOTIOINYeCKOl SKCIEPTHU3DI C YUETOM €ro
(U3UKO-TEXHONOTMYECKUX M SCTETUYECKUX CBOJICTB, @ TAKOKe BBIE/IUTD IPYIIILI Ha OCHOBE YCTAHOB/ICHHBIX KpUTe-
pues kadectBa. Hayunas noéusna. O603Ha9eHbI HOPMATUBHO-IIPABOBbIE IPOO/IEMBI B 3AKOHOJATENCTBE YKPaHbI
B YaCTM OIpeJie/IeHNsA CTaTyca MOyAParolleHHbIX KaMHel, CTOMMOCTHY, IPMHANIEKHOCTY K KOHKPETHOMY MeCTO-
poxpenno. IIpennoskensl HanpaB/leHNs UX pellleHNus B KCIIEPTHON OlieHKe IO/MyAparolieHHbIX KaMHell Ha Ipu-
Mepe NerMaTuToB EnnceeBCKOro pygHOro IO, Cpelyi KOTOPhIX BbIAB/IEHME KPUTEPUEB KauecTBa, CO3[jaHMe ITa-
JIOHHBIX KOJUIEKIWIT, GOPMUpPOBaHMe IPeiiCKyPaHTOB, YINTbIBasA IOTPeOUTEIbCKIE CBOJICTBA V3hemil. Bvieoowt.
ITpoanamusupoBaHa HOpMaTUBHO-IIpaBoBasA 6a3a B cepe peryInpoBaHys JOObIUY, IPOU3BOLCTBA U UCIIONb30Ba-
HUA IparolieHHbIX U OTyAparolleHHbIX KaMHell, KOHTPOJLA 3a OLepalyAMY C HUMU 1 MX arTecTanyy. O603HaueHbI
Ipo6/1eMbl HOPMATUBHO-IIPABOBOTO 06eCIiedeH st SKCIEPTHOI OLIeHKM [OMYAParolleHHbIX KaMHell, B TOM 4NCIIe U
IICHbMEHHOTO MerMaTNUTa KaK [OMyAparolleHHOr0 KaMHs BTOPOTo Hopsifka. O60CHOBaHbI IPUUYMHHO-C/IE[CTBEHHbIE
CBsI3)f HOPMAaTHBHO-IIPaBOBOr0O obecredeHNs 06pallleHNs MOMyAParolleHHbIX KaMHell B KOHTEKCTe YCOBEPIIeHCTBO-
BaHMA OL[EHKN KaueCTBa ¥ CTOMMOCTH TIONMy[parolieHHbIX KaMHell (Ha mpuMepe EnmnceeBckux mermaruros). IIpen-
JIOXKEHBI ITyTY pellleHNs Mpo6ieM HOpMaTUBHO-IIPaBOBOrO 0OeCIeyeH s SKCIIEPTHOTO OLleHMBaHNA ITOTyAparoeH-
HBIX KaMHell Ha IIpyMepe MICbMeHHbIX TerMatntoB EnnceeBckoro mons. IIpu aToM ycTaHOB/IEHO, YTO IMVICbMEHHBIE
[ETMATUTHI BCTPEYAIOTCs B PasHbIX TeHETHYECKUX TUIIAX, HO HAMOO/IbIINIT KOMMePUeCKIIT MHTEPEC IPENCTABIIIOT
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TPaHMTHbIE IETMATUTHI 6/1arofiaps CBOMM BBICOKVM JIeKOPaTUBHBIM XapakTepuctukaMm. OIpefeneHbl KPUTEPUN Ka-
YeCTBa MUCbMEHHBIX IErMaTUTOB (I[BeT, pa3Mep 1 GOpMa UXTHOITIUIITOB, HOMUPYEMOCTb, PUCYHOK), Ha OCHOBaHUM
KOTOPBIX BbIJIENIEHBI IeKOPaTUBHbIE PA3HOBUJHOCTH IIETMAaTUTOB: HEXKHO-PO30BbIil, HEXKHO-KOPMYHEBDIN, TOUYEYHBIN
(10IeTOBBII, TAPKETOOOPA3HBIIT PO30BBIIT, (PVIOTETOBBIII TUTPOBBIIL, PO3OBBIIL JIEOMAPH, CBETIO-CEPBIl, KOPIYHE-
BO-pPO30BBIII IIeTeNbYaThlil. KOHCTaTMpOBaHO, YTO OTCYTCTBUE FOCYAAPCTBEHHBIX CTAaHAPTOB (IIPeiicCKypaHTOB, TeX-
HMYECKUX YCIIOBUIT, KpUTEpMeB KauecTBa) Ha IIETMATUT CO3aeT OIpefe/IeHHbIe TPYAHOCTH TIPY COOMIONEHUN OCHOB-
HBIX IIPYHINIIOB CYAeOHOI S9KCIEePTU3bI — MOMTHOTHI M 00'beKTUBHOCTY UCCIefoBanuil. [IoaTBepXK/IeHO, YTO CEerofHsA
elBa /Y He CaMOJl IPMOPUTETHOI 3ajadeli ABIAETCA pa3paboTKa METORAMYECKUX pPeKOMEHALMII IO IPOBefieHNI0
CyHeOHOI reMMOJIOIMYeCcKOll SKCIIePTU3BI ITOTYAParolleHHbIX KaMHell.
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