H3zsecmus Yparvckozo zocydapcmeennozo zoprozo yrusepcumema. 2020. Bun. 1(57). C. 37-46

YOK 549.621.92(470.5) https://doi.org/10.21440/2307-2091-2020-1-37-46
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Sergey Yur’evich KROPANTSEV'?

" LLC “Berezovskiy rudnik”, Berezovskiy, Sverdlovskaya oblast’, Russia
2The Zavaritsky Institute of Geology and Geochemistry of the Ural Branch of RAS, Ekaterinburg, Russia

Annotation
The relevance of the work is due to the need to study the Ural gems, including those discovered in the Urals. This is
important not only from a scientific point of view, but for the history of science and the development of geological
tourism in our region as well.
Purpose of the work: study of the chemical composition of demantoid from the Telyansky Klyuch deposit, which is
the site of the first find of this gem in the Urals.
Research methodology. Demantoid (green jewelry andradite) was washed by the author in the Telyansky Klyuch
gold placer; the quantitative analysis of the chemical composition of garnet was performed using the JXA-733 X-ray
electron probe microanalyzer.
Results. A historical study of the sites of finds of demantoids in the Middle Urals was carried out. It was established that
precious garnet was found not in placers of the Bobrovka river located south of Nizhny Tagil, but in the gold placer of
the Telyansky Klyuch to the north of Nizhny Tagil. Microprobe analysis of individual demantoid crystals showed that
garnets with different green color saturation according to the main components are andradites with average contents:
CaO - 33,18%; Fe O, - 30,74%; SiO, - 35,02% (for 6 analyzes). The feature of the chemical composition of Telyansky
demantoids is the absence or insignificant amount of aluminum impurity in them - not more than 0.02% ALO,,
which is practically at the level of microprobe analysis sensitivity for this element. The amount of chromium varies
from 0.02% Cr,0, in a light green demantoid to 0.5-0.74% Cr,O, in green and bright green andradites.
Conclusions. The place of the first find of low-impurity and chromium-containing andradites in the Urals with the
name of “diamantoite” (proposed by N. G. Nordenskiold ) is the Telyansky Klyuch gold deposit on the East Tagil

dunite-harzburgite massif in the Middle Urals.
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Introduction

Demantoid is one of the most remarkable gems of the gar-
net family. Golden-green color and bright shine, along with
transparency and brilliant lustre of some varieties of jewelry
demantoid, make them look like the rarest green diamond
in the wild. The demantoid called “Ural chrysolite” became a
jewelry stone for the first time in Russia, the Urals. Here, in
the Urals, there are deposits of the world’s unrivaled jewelry
demantoid. In this regard, the demantoid is a real Ural gem.

Recently, interest in the Ural demantoid has grown sur-
prisingly. In the Urals, the world’s largest indigenous deposit of
this jewelry variety of andradite, Poldnevskoye, is being devel-
oped. Both in Russia and abroad, scientific papers on the Ural
demantoid are published. However, most of the works are full
of different interpretations regarding the history of the sub-
ject of study. There is still no consensus about the way famous
mineralogist N. G. Nordenskiold proposed a name for the de-
mantoid. The place of the first find of a “diamond-like garnet”
in the Urals is forgotten. However, the original demantoid of
N. G. Nordenskiold, or the flawless demantoid, is still poorly
understood.

Historical essay on the demantoid from the Nizhny
Tagil district

It is generally accepted that the demantoid was first found
in the gold-platinum placer of the Bolshaya Bobrovka (Elizave-
tinskaya) river, a tributary of the Tagil River [1]. Geologically,
the Bobrovskaya placer is located in the western marginal part
of the Nizhny Tagil platinum-bearing clinopyroxenite-dunite
massif in the Middle Urals.

Demantoid-bearing placers of the Bolshaya Bobrovka Riv-
er with its tributary (the Malaya Bobrovka stream) adjoined
the Pavlovsky platinum mine of the Demidovs. According to
the data of G. Koltovsky, Pavlovsky mine “was opened in 1840
by an exploration team sent by Ivan Belov, a mine watchman...”
[2]. More than half a century later, in May 1893, development
of demantoids began along the placers of the Bolshaya Bo-
brovka River and the Malaya Bobrovka stream [3]. Soon, the
largest placer of demantoids was designated on the map of the
Urals later known as the Bobrovskoye deposit of demantoids.
Apparently, this was the main reason to consider the richest
demantoids of Bobrovskoye as “first ones in the world”. But, as
it turned out, the first demantoids were found not in platinum,
but in a gold placer.

In the early 1830s, the Nizhne-Tagil mountain district of
the Demidovs was the main supplier of gold in the Urals. It was
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very famous for platinum mining. Some scientists associated
the possibility of finding diamonds in the Urals with placer de-
posits. They expected unprecedented diamonds in Nizhny Tag-
il. In the late 1830s, when almost all gold and platinum mines
were discovered and operated around some plants of Nizhny
Tagil, where placers of demantoids became known later, there
was some news of the find called “Nizhny Tagil diamonds”.

In 1842, The Russian Mineralogical Society celebrated its
25th anniversary. The anniversary volume of the Proceedings
of the Russian Imperial Society of General Mineralogy based
in St. Petersburg (Schriften ...) contained the History of Society
written by its secretary, Georgiy Astafievich Pott. The whole
work was published in German. It was a kind of comprehen-
sive report on the activities of the St. Petersburg Mineralogical
Society. The need for such a reporting form was explained by
the rarity of the publication. The previous first volume of the
works of society was published in 1830 (before the discovery
of the Emerald Mines, phenakite, and alexandrite in the Urals).
In the anniversary volume of “Schriften ..” all the main news
of the geological and mineralogical nature over the past long
period was gathered together.

Mentioning platinum from the Nizhne-Tagil placers, G. A.
Pott writes: “This metal, which is found in gold-bearing placers in
Siberia, in addition to gold, is accompanied by: osmiridium, mag-
netic iron ore, chromium iron ore, rutile, brown iron ore, epidote,
garnet, rock crystal in individual crystals, or on the rock. Plati-
num is accompanied by: fragments of quartz, jasper, serpentinite,
diorite, greenshist and greenschist porphyry. It should be men-
tion about small polyhedral crystals. They are mostly transparent,
yellowish white, oily green, brownish yellow, and least often they
have beautiful emerald green color. They have brilliant lustre on
their surface, which is close to an oily one. These crystals were
considered diamonds and were sent from Nizhne-Tagilsk to the
Demidov office in St. Petersburg because they had a great resem-
blance to those that were found in the Perm province in the pos-
session of the city of Butero, but chemical analysis did not happen.
According to the Mineralogical Society, they should be assigned to
the system of chrome garnets or uvarovite. In addition, we also
note that the Mineralogical Society has a piece of platinum, which
has a beautiful green uvarovite in its depth” [4].

Earlier, speaking of the discovery of the given uvarovite by
G. I. Hess in the Urals, the speaker noted that this “beautiful
and rare mineral” was also found in 1839 in the Nizhne-Tagil
platinum mines [4].

What relation could green and yellow “polyhedral crystals
of garnet with brilliant lustre” have to do with real uvarovite?
Uvarovite is a new emerald green garnet was discovered in 1832
by German Ivanovich Hess (1802-1850). The mineral was first
found in the Bisertsky factory of Countess Polie Butero in the
Urals. It took its name in honor of the President of the Russian
Imperial Academy of Sciences and Honorary Member of the
Imperial Mineralogical Society S. S. Uvarov (1786-1855). In
1832, G. I. Hess announced: “Judging by the reaction in front
of the soldering tube, uvarovite represent the same relationship
as garnet; it has greater hardness and is more difficult to melt. A
thin fragment of a mineral, being clipped into platinum tweezers,
does not melt at all with the strongest heat and does not change
either its color or its degree of transparency”. And only nine years
later, in 1841, A. Komonen made a complete chemical analysis
of the mineral for the first time and determined that uvarovite
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from the Bisertsky plant in the Urals belongs to calcareous
garnet [5].

The first find of polyhedral crystals “similar to uvarovite”
in the Nizhne-Tagil placers occurred in 1839, or at the time
of the formation of a general idea of scientists about the pres-
ent uvarovite of G. I. Hess. During the absence period of a full
chemical analysis of the calcareous garnet, mineralogists could
suppose that uvarovite could be not only emerald green, but
yellow as well.

Assuming that green garnet belongs to the “system of
chrome garnets” in intergrowth with platinum from the
Nizhne-Tagil placers, Russian scientists are one step away from
a new discovery. However, as from 1842, over the course of a
century, almost all of these garnets were mistaken for “uvaro-
vites”. It was not until 1949 that based on accurate studies, A.
G. Betekhtin determiined that the so-called “uvarovites” from
dunites of the Nizhny Tagil platinum-bearing massif in the
Urals belong to high-chromium andradite [6]. At the same
time, it was considered proven that yellow, yellow-green and
emerald-green garnets with a bright, almost brilliant lustre
from the Nizhny Tagil placers are demantoids (andradites).

Obviously, in 1842, G. A. Pott, a secretary of the St. Peters-
burg Mineralogical Society, in his report on the activities of
the society (for a decade) mixed together dark green chroman-
dradites in intergrowth with platinum, and brownish-yellow,
yellow-green and bright green demantoids (andradites) from
the Nizhny Tagil gold and platinum placers. But during that
period, the term “andradite” did not exist yet. In the nomen-
clature of minerals, all emerald green, green and yellow-green
garnets belonged either to uvarovite or to calcium aluminium
garnet. In order to distinguish calcium-iron garnet (andradite)
from refractory uvarovite, it is enough to test it in the flame of
a soldering tube, where it is relatively easily fused into a mag-
netic cupel. However, in 1839-1842, the fusibility tests of the
alleged “uvarovites” from the Nizhny Tagil placers, as can be
seen, have not been done.

Erroneous identification by scientists of yellow and yel-
low-green crystals of garnet with brilliant lustre with uvarovite
could not have a significant impact on the use of the mineral
as a jewelry stone. The further fate of the “diamond-like uvaro-
vites” largely depended on the will of its seeker and owner.

But the will of ordinary developers of the Nizhny Tagil
gold and platinum was constrained by tough serfdom. For the
plant manager M. D. Danilov, a new sensation - the discovery
of “diamonds” - did not work. The owner himself - the ca-
det chamber junker Anatoliy Nikolayevich Demidov, far from
the Ural factories — was not interested in the small crystals of
“uvarovites” in practical terms. The pursuit of platinum nug-
gets and the richest gold continued in Nizhny Tagil.

But still, thanks to the tradition laid down by the predeces-
sors of A. N. Demidov, the alleged “uvarovites” were not com-
pletely forgotten. They became the centre-piece of the Nizhny
Tagil factory museum of the Demidovs. Here they remained
“similar to the yellow and green Ural diamonds”, until the fa-
mous scientist N. G. Nordenski6ld who arrived in Nizhny Tagil
did not propose his own name for this garnet — “diamantoite”.

Nils Gustaf Nordenskiold (Swed. Nils Gustaf Nordenskiold,
1792-1866, Fig. 1) is a descendant of the Swedish noble fam-
ily, Finnish and Russian mineralogist at the same time, a full
member of the Imperial St. Petersburg Mineralogical Society,
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Figure 1. Nils Gustaf Nordenskiold (1792—1866).
PucyHok 1. Hunbc N'yctaB HoppeHwenba (1792-1866).

and the author of the names “phenakite” and “alexandrite”. In
1840, he showed one of his many talents in the field of metal-
lurgy. He invented the so-called “wet method” of processing
copper ores. The essence of the method was crushing ore to a
certain size, followed by chemical enrichment and smelting in
a reverberatory furnace. The Nordenskiold method was first
used at the Statberg plant in Westphalia [7].

By the early 1850, the reserves of copper ore of the Med-
norudyanskoye deposit, the largest in the Urals, were depleted.
The Vyiska copper-smelting plant in Nizhny Tagil increasingly
received miserable ores, the so-called “copper fines”, the smelt-
ing of metal from which, according to old technology, became
unprofitable. In connection with the unsettling situation in the
strategically important branch of metallurgy, Aurora Karlovna
Demidova (in the second marriage of Karamzin) took posses-
sion of the Nizhne-Tagil plants in the Urals as a co-owner after
the death of her husband P. V. Demidov (1798-1840) and re-
peatedly tried to restore the smelter production. To this end,
foreign experts from Baden and Guttenberg were invited to the
Urals. However, all attempts were unsuccessful and brought
nothing but enormous loss. In 1853 (when the Eastern War of
1853-1855 began, with its main actions in the Crimea during
the defense of Sevastopol in 1854-1855), Aurora Karamzina,
the St. Petersburg beauty, refused the trend to invite “experts”
of various kinds from abroad. She turned to Russian scientists
for help, and therefore invited N. G. Nordenski6ld to the Urals.
His main result was the commissioning of new copper-smelt-
ing furnaces at private and state factories. Since 1856, smelt-
ing of copper began in the Nordenskjold furnaces at the Vyisk
Demidov smelter and the state-owned Bogoslovsky smelter
and much cheaper than before.

According to the correspondence of the Nizhne-Tagil
Plant Management with the Main Directorate of the Demidov
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factories in St. Petersburg, N. G. Nordenskiéld together with
his son Adolf Eric arrived in Nizhny Tagil on December 12,
1853. The father immediately started working at the Vyiska
smelter. His son was a graduate of the Imperial Alexander Uni-
versity in Helsinki, so he began studying the mineralogy of the
Mednorudyansk deposit. The Nordenskiolds stay in the Urals
turned out to be short. February 20, 1854, Nils Nordenskiold
completed his experiments on the enrichment of “copper
ore” at Vyisky plant. In March of 1842, the Nordenskiclds left
Nizhny Tagil and returned to Helsingfors (Helsinki) [7].

The period of their attendance in Nizhny Tagil coincided
with one remarkable event. In 1853, the Prince of San Donato,
Anatoly Nikolayevich Demidov, the president of the Imperial
Mineralogical Society, wished to have ‘exhibits from the antedi-
luvian world that could be found in the interior of the Nizhny Tagil
district”. In the Nizhny Tagil Factory Museum, new collections
have appeared. “Three Kingdoms of Nature: A — mineral reign, B -
vegetable kingdom, C - animal kingdom”. Among the authors of
those collections were two persons: Krieger, a mineral pharma-
cist, and A. M. Yanushkevich, a factory librarian and gardener.
In 1854, the mining technician Fedor Chernonogov managed
the collection of the Mineral Kingdom Collections [7].

In the winter of 1853-1854, all the gold and platinum
mines of the Nizhne-Tagilsky district of the Demidovs were
out of service (demantoid placers will become known in the fu-
ture). In the Nizhny Tagil factory museum, N. G. Nordenskiold
had the chance to see “diamonds similar to uvarovite”, which
came not only from platinum, but from gold placers as well.
The famous scientist, who was interested in green and the so-
called “yellow uvarovites”, was given a batch of colored crystals
and rounded grains of mineral for further research by the own-
ers of the “Mineral Kingdom Collection”

After examining museum specimens of “diamonds-uvaro-
vites”, Nordenskiold came to the conclusion that that was a
special kind of garnet, which he proposed to call “Diamantoite”
from the German Diamant - “diamond” or “diamond-like”.
According to A. E. Nordenskiéld, this name was associated
with the shape of crystals and the brilliance of the mineral [8].
In its original form, the name of the mineral was preserved
thanks to the museum catalog of V. V. Nefediev [9].

Nordenskiold proposed a name for the demantoid in
German transcription breaking with tradition of mineralo-
gists to give names to fossils according to their special proper-
ties pursuant to the Greek dictionary and paying scientists’ re-
spects to the history of the origin of science in ancient Greece.
In that case, Nordenski6ld made an exception for a new Ural
mineral from Nizhny Tagil placers. The German root of the
name “diamantoite” contained a clear indication of the history
of a “diamond-like garnet” finding in Russia in 1842. “Dia-
monds-uvarovites of A. N. Demidov” was first mentioned in
the “Schriften ..” of the St. Petersburg Mineralogical Society
in German because German language dominated among the
Russian mineralogists. In general, the name “diamond-like
garnet” did not stand out from the general series of names
of the Ural minerals and their varieties proposed at differ-
ent times by N. G. Nordenskiold: Phenacite, Alexandrite ...
Diamantoite.

In 1854, little was known about the “calc-iron garnet” (cal-
cium-iron garnet, andradite now). In the 4th edition of System
of Mineralogy by James Dwight Dana (1813-1895), almost all
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the information known by then about minerals of the garnet
group was collected. A subspecies of garnet consisting of sili-
cates of iron and lime was called “iron-lime garnet”. It includ-
ed partially allochroite, aplom, melanite and usual garnet. The
color of varieties was determined from dark red, orange brown
and brown to brownish black, grayish black and velvet black.
Gloss - from dull to resinous (colophonite) and semi-metallic
(pyrenite) [10].

In 1854, only topazolite among all the known minerals of
the garnet group from the Ala Valley in Mussa Alps (Italy) re-
sembled demantoids in its description. But in the System of
Mineralogy by Dana topazolite belonged to the kind of calci-
um aluminium garnet. In the nomenclature of garnets, it was
between succinite and rumyantsevite — amber to brownish cal-
cium aluminium garnet [10].

N. G. Nordenskiold knew the properties of garnets well
and had sufficient knowledge of how to diagnose them. As
early as 1820, he discovered rumyantsevite (cinnamon stone).
Since 1852, he was engaged in the study of ivaarite — a new kind
of calcareous garnet of black color containing titanium (shorlo-
mite). Nils Nordenskiold first described the physical properties
of ivaarite (shorlomite) and the product of its melting in the
flame of a soldering tube.

N. G. Nordenskiold was one of the first Russian mineral-
ogists who introduced the use of microscope. When using it,
due to the isotropic properties of garnet, the demantoid can be
easily distinguished from olivine, a mineral similar to it in rela-
tive hardness, fracture, and color of yellow-green grains devoid
of clear crystalline planes. Being a student of Friedrich Moos, a
famous crystallographer, Nordenski6ld in the form of crystals
of the demantoid could accurately attribute the mineral to a
group of garnets, and its belonging to the ferruginous garnet
was easily established due to the product of the mineral melt-
ing in the flame of a soldering tube.

At that time, when classification in mineralogy was just
in its infancy, and all new minerals were mainly given in the
form of a list in alphabetical order, N. G. Nordenskiold pro-
posed creating a unified mineralogical systematics based on
the atomic and chemical structure of minerals. In 1842, a book
by Nordenskiéld was published in the Mining Journal on the
systematics of minerals [11]. So, offering the name for the de-
mantoid, N. G. Nordenskiold as an expert in the actual range
of minerals unmistakably separated the “diamond-like garnet”
not only from bright green uvarovite, but from all kinds of
known yellow and green calcium aluminium garnets.

The term “diamantoite” proposed by N. G. Nordenskiold
implies a wide range of the latest kinds of calcareous-ferrugi-
nous garnet in all shades of yellow and green. The name for
the hypothetical calcareous-ferruginous garnet — “andradite”
- had not yet appeared in mineralogy by that time. The name
“diamond-like” itself claimed a common name for the group,
as it reflected the main property of the low-impregnated cal-
careous garnet — its highest refraction index among other
transparent garnets and bright luster associated with it.

It remained to make the discovery publicly available, but
Nils Nordenskiold wrote not a one scientific paper about the
demantoid. He divided his grains and mineral crystals into two
small lots and sent one to the Geological Museum of the St.
Petersburg Mining Institute [12], and the second to the Min-
eralogy office of St. Petersburg University [13]. The scientist ac-
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companied his parcels with notes, where he indicated the name
of the garnets proposed by him, as well as the place of his find.
Possibly, N. G. Nordenski6ld decided to give the right to his
colleagues to correct a long-standing mistake themselves. Only
when the scientists of the St. Petersburg Mineralogical Society
recognized their previous erroneous assumption, he could write
a full-fledged scientific paper “On Diamantoite” from the point
of view of the history of the discovery of this mineral.

Until 1871, in the “Catalogue of the Mineralogical Collec-
tion of the Museum of the Mining Institute” in St. Petersburg
compiled by mining colonel V. V. Nefediev, there was only one
batch of samples of the demantoids sent by N. G. Nordenskiold.
Here it is written by the number H-1947) / I: “Diamantoite (in
single grains). From gold placers, near the Nizhne-Tagil plant,
Perm province” [9]. The name of the gold placer, where the first
demantoids came from, has been preserved thanks to the work
of the custodians (conservators) of the museum collection of
the Department of Mineralogy of St. Petersburg University
Mikhail Savvich Tarasov and Nikolai Ivanovich Zhdanov, as
well as the head of the Department of Mineralogy, Associate
Professor Mikhail Vasilyevich Erofeev. Until 1881, the col-
lection of the Department of Mineralogy included a batch of
crystals and grains of demantoids sent by N. G. Nordenskiold.
It was reported, all samples of the mineral came “from the Te-
lyansky Klyuch, near the village of Kamennaya Telyany, in the
district of Nizhny Tagil factories in the Urals” [13].

The gold mine along the Telyansky Klyuch stream (Fig. 2)
in the Tagil river system was found in 1824 and was developed
until 1829, and then from 1830 to 1851 inclusive [2]. By the
time of the first arrival of N. G. Nordenskiold in Nizhny Tagil
in December 1853, the Telyansky placer was completely aban-
doned, but not forgotten. Back in 1824, the largest gold nugget
weighing 2 kg 457 g was found here in the Nizhny Tagil district.
Large and unique (bizarrely shaped) nuggets were delivered in
kind for the office of N. N. Demidov. In this regard, the manag-
er of the Nizhne-Tagil factories M. D. Danilov paid special at-
tention to the development of the Telyansky placer. Its second
and longest development period (since 1830) coincided with
the onset of the “diamond rush” that broke out in the Urals fol-
lowing the discovery of diamonds in the Krestovozdvizhenskie
goldfields. According to a long tradition of Demidov, samples
of unusual minerals came to the Nizhny Tagil factory museum.

When listing in chronological order the gold and plat-
inum mines of the Nizhne-Tagil district of the Demidovs in
the Urals, where later demantoids became known in the placer
accumulation, we can obtain the following: 1) Telyansky gold
mine (1824); 2) Studeno-Klyuchevskaya gold-platinum mine
(1833); 3) Pavlo-Anatolyevsky platinum mine (1834); 4) Pav-
lovsky platinum mine (1840). By 1842, at the time of the first
report on “diamonds-uvarovites” of A. N. Demidov, all the
main demantoid deposits in the vicinity of the Nizhny Tagil
factories were discovered. The Pavlovsky mine, the richest in
demantoids, is the last one in the series of discovery of placers.

The first studies of the chemical composition of the de-
mantoid began only in 1867. A year later, as the founder of
the mineralogy of Finland and one of the glorious creators of
the Golden Age of Russian Descriptive Mineralogy N. G. Nor-
denskiold joined the angels.

In 1867, the teacher of practical mineralogy of the Min-
ing Institute and the curator of the Geological Museum
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Figure 2. The site of the former Telyansky gold mine (developed
in 1824-1851). The Vostochno-Tagilskiy massif of hyperbasites.
Middle Urals. Author’s photo.

PucyHok 2. Yyactok ObiBwero TensiHCKOro 3050TOro npuucka

(pa3pabotkn 1824-1851 rr.). BocToyHo-Tarunbckui MaccuB
runep6asuTtoB. CpegHun Ypan. ®oto aBTOpAa.

V. V. Nefediev, on the basis of the results of a study of deman-
toids at the chemical laboratory of the Mining Institute, classi-
fied them as a “variety of olivine,” while retaining the name of
the mineral proposed by N. G. Nordenski6ld. Nefediev did not
write a scientific paper about the demantoid, but orally pre-
sented the results of the study of an imaginary “diamond-like
olivine” to the librarian of the Mining Institute D. Planer - the
compiler of the “Collection of newly discovered and newly ex-
plored minerals in recent times” [12].

In 1870, the Secretary of the St. Petersburg Mineralogical
Society, Professor Pavel Vladimirovich Eremeeyv, investigated
the qualitative composition of demantoids using the soldering
tube method and classified the mineral as an “extraordinary
variety of calcium aluminium garnet”. At the same time, he
gave the first and the most complete description of the phys-
ical properties of the Nordenskitld demantoids. It is very re-
markable that P. V. Eremeev ends his report with these words:
Although ... the properties of the demantoid also make it rank
among the varieties of calcareous-alumina garnet ... the name
given to the mineral by N. Nordenskiold should be preserved in
science, because the strong brilliant lustre, the special purity and
brightness of the colors quite distinguish the demantoid from or-
dinary calc-alumina garnets” [14]. In late 1879, at the meet-
ing of the Mineralogical Society, P. V. Eremeev reported on a
re-study of Nordenskold demantoids using the soldering tube
method and determined that the mineral belongs to calcareous
garnet (andradite) [15].

In 1881, a quantitative analysis of the chemical compo-
sition of Nordenskold’s demantoids was performed by P. D.
Nikolaev, a laboratory assistant at the St. Petersburg Mining
Institute. He confirmed the conclusion of P. V. Eremeev that
garnet named “demantoid” belongs to andradite [13].

Over time, the original name “diamantoite” of N. G. Nor-
denskold was first transformed into “Demantoite” [12], and
then into “Demantoid” [14] as a result of oral reports of the
first researchers of the chemical composition of the mineral.
In 1904, “diamond-like garnet” was included in the System of
Mineralogy by E. S. Dana [16] with the name already familiar
to mineralogists, but with a completely distorted one.
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The involuntary replacement of the historically-grounded
German root “diamant” with the so-called “Dutch” root “de-
mant” in the demantoid name in 1867 (before it became a new
jewelry stone) left its mark. Later, in the mid-1870s, in the vi-
cinity of Poldnevaya in the south of the Middle Urals, a new
occurrence of jewelry andradite was discovered. Demantoid
was considered to be a gemstone. That was one of the reasons
for the stubborn rejection by the Ural peasants-prospectors,
gem cutters and jewelers of the “right” (from the point of view
of official science) name of the demantoid. Since the second
half of the 1870s and until the 1950s, people called demantoids
“chrysolites”

In 1896, Viktor Ivanovich Vorobyey, a student of St. Peters-
burg University, visited the placer of the Telyansky Klyuch. V. I.
Vorobyeyv, the curator of the Mineralogical Department of the
Geological Museum of the Imperial Academy of Sciences, made
a statement at the meeting of the Mineralogical Society on April
2, 1902. The message was “On crystals of the demantoid from
placers of the Telyansky Klyuch (Nizhny Tagil)” It said: “Well-
formed demantoid crystals (called “chrysolite” in the Urals) from
placers of the Telyansky Klyuch (Nizhny Tagil) are very rare. Only
P. V. Eremeev speaks of them in the literature....” [17]. An indi-
cation of the belonging of the Nordenskold demantoids inves-
tigated by P. V. Eremeev in 1870 to the placer of the Telyansky
Klyuch seems to have completely disallowed the question about
the place where the demantoid was first found. Despite this, over
the course of a century, many geologists have taken reported
information about the Telyansky demantoid at the expense of
the Bobrovsky deposit, apparently believing that the Telyansky
occurrence and the Bobrovsky deposit are the same geological
object but with different names that have changed over time.

Any doubts about the existence of the Telyansky occur-
rence of demantoids were dispelled at the present stage of the
study of noble andradite deposits in the Urals. In 1996, Vlad-
imir Anatolyevich Popov, the Ural mineralogist, in collabora-
tion with A.A. Kanonerov, a well-known Ural mineral com-
pletist and expert on the surroundings of Nizhny Tagil, iden-
tified the following occurrences (deposits) of demantoids from
north to south within the Tagil region: Telyansky, Bobrovsky,
Zakharovsky, Zaitsev log, Sisimsky. At the same time, they not-
ed that the sources of demantoids are located in the near-con-
tact fracture zones of hyperbasite massifs from both the western
and eastern sides [18].

The geological position of the Telyansky occurrence
of demantoids

In geological terms, the Telyansky occurrence of deman-
toids is located in the middle part of the Vostochno-Tagilsky
dunite-harzburgite massif in the Middle Urals. It is confined to
the eastern contact of the massif with the intrusion of granites
and plagiogranites of the Saldinsky anticlinorium (Fig. 3). The
rocks of the site of occurrence are very diverse and represent a
wide range of contact-metasomatic formations associated with
a change in the shear zone and intense fracture of hyperbasites
under the influence of granite intrusion.

In 2-2.8 km from the occurrence, closer to the axial part
of the massif, serpentinites with relict harzburgite structure are
dominated. In some areas, gray antigorite serpentinite devel-
ops along them. The latter is associated with the appearance of
vein (along cracks) black and black-green magnetite-antigorite
serpentinite.
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Figure 3. Geological and structural diagram of the Telyansky oc-
currennce of demantoids (compiled by the author). 1 — biotite gran-
ites, 2 — plagiogranites, 3 — apo-harzburgite antigorite serpentinites,
4 — recrystallized antigorite serpentinites, 5 — chloritized and talcited-
serpentinites, 6 — amphibolites, 7 — plagioclasite bodies, 8 — tectonic
disturbances, 8 —contour of the Telyansky placer.

PucyHok 3. Neonoro-cTpyktypHas cxema TeNnsiHCKOro nposiBneHus
AemMaHTouAaoB (cocTaBreHa aBTopoM). 1 — GMOTUTOBbLbIE FPaHUThI,
2 — nnaruorpaHuTbl, 3 — ano-rapubyprutoBblieé aHTUrOpUTOBbLIE
CepneHTUHUTbI, 4 — NepeKpUcTannu3oBaHHble aHTUTOPUTOBbIE
CEepNeHTUHUTbI, 5 — XNOPUTU3UPOBaAHHbIE U OTalibKOBaHHble
cepneHTUHUTbI, 6 — amdpubonuTbl, 7 — Tena nNrarMoknasuTos, 8
— TEeKTOHUYeCKUe HapylueHus, 8 — KOHTYp TensaHCKOW poccChinu.

At the occurrence, you can find: recrystallized antigorite
serpentinites; chloritized and talcited serpentinites turning
into actinolite-talc shale; chloritized plagioclases; amphibolite
plagioclasites; amphibolites; substantially muscovite and, less
commonly, biotite plagiogranites. Exotic rocks include quartz
porphyry found in placers both at the contact with plagiogran-
ites and within the limits of the hyperbasite massif, with a base
made of fine-grained feldspars and micro-lathlike blue alkaline
amphibole.

Serpentinites are broken by three main crack systems. The
first and earliest one has a north-northeastern strike (17° on av-
erage) with a steep fall - 73° to the southeast. The second system
is located across the strike of the first one and extends with an av-
erage azimuth of 284° and a steep northeast dip - 62°. Both frac-
ture systems break serpentinites into boudines. A yellow-green
ophite with polished surfaces develops along the cracks. The sys-
tems of superimposed cracks of predominantly sub-latitudinal
strike form extended bands (from the first tens to hundreds of
meters) of mylonitization and cleavage of the source rocks.

The latest third system of fissures with an average strike
of 344° and a gentle dip of 28°to the south-west is a system of
boudinage. The developmental bands of antigorite serpentinite
are mainly associated with it, with the complete destruction of
the relict structure of harzburgites and the formation of mag-
netite-antigorite serpentinite in the rims of serpentine-carbon-
ate veins. In veins with an average thickness of 2 cm, slip fibre
brittle chrysotile asbestos (picrolite), calcite and aragonite are
mainly developed.

Demantoids have not yet been found in the bed-rock oc-
currence. However, most likely, demantoid mineralization can
be associated with the third system of fracturing in recrys-
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tallized antigorite serpentinites of the zone of contact of the
massif with plagiogranites. The fusion of yellow and brown-
ish-yellow andradites with chlorite indicates that garnet min-
eralization may also be present among the vein formations of
the rodingite type in chloritized serpentinites.

Besides demantoids one can also find the following in the
placer accumulation: magnetite and chrome spinelide in the
form of octahedral crystals, epidote, amphibole, quartz, pla-
gioclase and serpentine. In heavy mineral concentrates, native
gold is constantly present.

The results obtained and their discussion

In the alluvial placer at the Telyansky occurrence, the au-
thor have found yellow and brownish-yellow andradites, as
well as light yellow-green, green and bright green demantoids
(Fig. 4). According to the form of separation, all found yellow
and green garnets can be divided into three main groups: ta-
ble-faced crystals, curved crystals, spherocrystal (spherulites).

In table-faced crystals, combinations of the rhombic do-
decahedron with the tetragontrioctahedron and tetrahexahe-
dron are observed. Moreover, the faces of the rhombic dodeca-
hedron often prevail over all other forms. The typomorphism
of garnet crystals of brownish-yellow color of the Telyansky
occurrence often includes the complete development of the
faces of the tetrahexahedron. The lustre of planes is from
strong vitreous to brilliant. The presence of well-formed planes
of a rhombic dodecahedron with brilliant lustre, and in some
cases, well-developed, highly brilliant planes of a triangular
tetrahexahedron with a high degree of transparency of crystals
make small yellow and light green Telyansky andradites very
similar to typical colored (yellow and green) Ural diamonds.

Spherulites are spherical and drop-shaped. They are often
presented in the form of columnar, cylindrical, bunchy and
irregularly shaped growths. Taking into account the fact that
some spherulites are coated with serpentine, we can conclude
that their almost perfect spherical shape is less related to the
rounding of crystals in the placer, and is mainly a reflection
of the growth mechanism of the spherocrystal. Among all the
garnet grains, spherulites, as a rule, have a dull glass and waxy
lustre. Unlike rhombic dodecahedral crystals, they often have
the lowest degree of transparency.

The size of crystals of differently colored andradites var-
ies from 0.1 to 8 mm and averages 0.5-1.5 mm. The size of
spherulites is from 0.1 to 10 mm in diameter, growths are up to
5 x 15 mm. The color of andradites is from brownish-brown,
brownish-yellow and light yellow to light green and bright
green. Bright green demantoids are rare. Mostly light yellow,
light yellow-green and greenish differences are found.

Even the initial sampling of colored andradites from the
placer of the Telyansky occurrence showed that they surpris-
ingly correspond to the description of “Nordenskiold’s deman-
toids of 1870” according to their outward appearances (average
size, shape of crystals and aggregates, color, degree of transpar-
ency). Their description given in 1902 is easily recognizable
in well-formed brownish and yellow crystals of andradites. It
is noteworthy that the first researchers of the Nordenskiold’s
demantoids did not use the term “topazolite” at all. V. I. Vo-
robyev [17] calls yellowish-brown and greenish-yellow crys-
tals of Telyansky andradites “demantoids” This assertion has
its own logic. He well knew the description of the demantoids
of N. G. Nordenskiold from one of his teachers, Professor P.
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Figure 4. Demantoid from the placer of the Telyansky occurrence. Vostochno-Tagilsky Massif, Middle Urals. a — green crystal with a
yellowish tint, size is 1.5 x 1.8 mm; b — light green crystal, size is 2.0 x 2.0 mm; ¢ — crystal of light greenish-yellow color, size is 3.0 x 3.0 mm;
d — granular aggregate of light greenish-yellow color, size is 7.0 x 5.0 mm. Author’s photo.

PucyHok 4. lemaHTona u3 poccbinu TensiHckoro nposBneHus. BoctouHo-Tarunbckuin maccus, CpeaHun Ypan. a — Kpucrtansn 3eneHoro
uBeTa C XXenToBaTbIM OTTEHKOM, pa3mep 1,5 x 1,8 Mm; 6 — KpucTann cBeT/o-3eNeHoro LuBeTta, pasmep 2,0 x 2,0 mm; B — KpucTann
CBETJIOro 3eyleHOBaTo-XenToro uBeTta, pasmep 3,0 x 3,0 MM; r — 3epHUCTbLIN arperaTt CBeTNIOro 3efieHoBaToO-XenToro uBeTa, pasvep 7,0

x 5,0 mm. ®oTo aBTOpA.

V. Eremeev [14]. He was able to see “small individual grains,
sometimes transparent and translucent, having brilliant lustre
with different shades of yellow and green colors” - ideal deman-
toids of N. G. Nordenskiold at the Geological Museum of the
St. Petersburg Mining Institute, as well as in the collection of
the Mineralogy office at St. Petersburg University.

Up until recently, the only complete chemical analysis of
Nordenskiéld’s demantoids from the Telyansky Klyuch car-
ried out in 1881 by P. D. Nikolaev showed that they contain
an abnormally high amount of aluminum for the demantoids
of the Middle Urals (although these garnets are andradites)
- 2.22% Al O,. Impurities of chromium in demantoids were
not determined [13]. It must be emphasized that the laborato-
ry assistant P. D. Nikolaev did not examine a single crystal or
a certain color group of crystals. He investigated a combined
sample of small crystals and rounded grains of Nordenskiold’s
demantoids from different collections, which in different ratios

included colored garnets of various morphological groups
from yellowish brown to emerald green. We cannot exclude
the possibility that a calcium aluminium garnet, a very com-
mon companion of the demantoid in the Ural placers, could be
mixed here with a common sample of colored andradites. One
way or another, the quantitative composition of individual va-
rieties of Nordenskiold’s demantoids has remained unknown.
The opportunity to fill this gap appeared only with the “new
discovery” of the site of the first find of the demantoid in the
Urals.

Modern microprobe analysis of individual crystals of
demantoids of the Telyansky occurrence showed that gar-
nets with different green color saturation are andradites
with average contents according to the main components:
CaO - 33,18%; Fe,O, - 30,74%; SiO, - 35,02% (for 6 analyzes).
The feature of the chemical composition of Telyansky deman-
toids is the absence or insignificant amount of aluminum im-
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Chemical composition of a demantoid form the Telyansky occurrence placer. Vostochno-Tagilsky massif, Middle Urals.
XuMuyeckun coctaB gemaHTonAaa us poccbinu TensiHckoro nposieneHusi. BoctouHo-Tarunbckuit Maccue, CpegHuii Ypan.

A sio, Tio, ALO, cr,0, Fe,0, MnO MgO ca0 Total
1-1 36.05 0.12 0.02 0.15 31.14 0.04 0.10 33.09 100.71
1-2 34.73 0.07 0.00 0.50 29.97 0.00 0.05 33.30 98.62
2-1 35.02 0.09 0.00 0.10 31.16 0.01 0.09 33.10 99.57
2-2 34.70 0.05 0.01 0.37 30.96 0.07 0.07 33.08 99.31
3-1 34.39 0.12 0.00 0.74 30.18 0.00 0.11 33.07 98.61
3-2 35.23 0.04 0.00 0.02 31.03 0.00 0.04 33.43 99.79

Garnet formulas in terms of 8 cations
1-1 (Ca, ;,Mgy 41, 06(F€, 5,CT0 51T 01)1.09[S1; 0304,]
1-2 (Ca, 1M, 51)5.06(F€% 1 03CT0.03 Tho.01)1.971512.67015]
2-1 (Ca, 1,Mg, 51)502(F€% 06Cr0 01 Tho 01)2.01[S.67045]
2-2 (Ca, o, ,Mn; ;Mg )5 0a(FE™, 05CF0 03)2.01[S15 650,,]
3-1 (Ca, Mgy 41).05(F€", 05CF0 05 Tio.01)2.01[S15 6,01,]
3-2 (Ca, ;Mg 41)s.04F €% 06[Si, 65015

Note: 1 — zoned colored demantoid (crystal fragment), a bright yellow-green center (an. 1-1) and a green edge (an. 1-2); 2 — yellowish-green demantoid (an. 2-1
— center, an. 2-2 — edge); 3 — zoned colored demantoid (whole crystal), a bright green center (an. 3-1) and a light green edge (an. 3-2). The analyzes were performed
using the JXA-733 microanalyzer, Institute of Mineralogy, Ural Branch of the Russian Academy of Sciences, the analyst is E. |. Churin.

purity in them - not more than 0.02% Al O,, which is practi-
cally at the level of microprobe analysis sensitivity for this ele-
ment. The amount of chromium varies from 0.02% Cr,O, in a
light green demantoid to 0.5-0.74% Cr,O, in green and bright
green andradites (table). In a bright green demantoid of early
generation, chromium largely prevails over the total amount of
other impurities. Typomorphism of the chemical composition
of light yellow-green Telyansky demantoids is determined by
the increased content of ferric iron in them at approximately
equal proportions of small impurities of chromium and tita-
nium. According to the crystal chemical formulas, Telyansky
demantoids are low-impurity chromium-free and chromi-
um-containing andradites. The similarly-named andradites
of yellowish-green and light yellow-green color from the
Verkh-Neivinsky massif of hyperbasites in the Middle Urals
are the closest in composition to the Telyansky demantoids.

Conclusions

N. G. Nordenskiold proposed the name for the demantoid
at the turn of 1853-1854. He proposed the name not for jew-
elry stone, but for a mineral from the group of garnets, which
in its properties was very different from uvarovite and from all
varieties of calcium aluminium garnets of yellow and green co-
lour, including topazolite, which was identified with calcium
aluminium garnet at that time. This happened before the term
“andradite” was proposed by D. D. Dana in 1868. The main
meaning that N. G. Nordenskidld put in the name of the de-

mantoid is a brilliant lustre and the shape of garnet crystals with
a predominance of rhombic dodecahedron. The belonging of
Nordenskiold’s demantoids to andradite was first determined by
P. V. Eremeev in 1879. Demantoids included all color varieties
of andradite with a bright lustre from brownish yellow, yellow,
greenish yellow, yellowish green, green and emerald green. The
original name of “diamond-like garnet” of N. G. Nordenskiold
has a German root and is read as Diamantoite. Over time, it was
transformed first into the Demantoite, and then into the Deman-
toid already familiar to everyone. Modern analysis shows that
the green differences of Nordenskiéld’s demantoid are weakly
chromium and chromium-containing andradites. The main fea-
ture of the chemical composition of an ideal Ural demantoid is
the absence of an impurity of a grossularite minal.

The place of the first find of low-impurity and chromi-
um-containing andradites in the Urals with the name of “dia-
mantoite” by Nordenskiéld is the Telyansky occurrence in the
Vostochno-Tagilsky dunite-harzburgite massif in the Middle
Urals. The degree of geological exploration of the Telyansky
occurrence remains extremely low. Based on the initial heavy
mineral sand sampling we can conclude that the Telyansky oc-
currence is not able to compete with the Poldnevskoye and Bo-
brovskoye deposits in the Middle Urals by the amount of jewelry
crystal raw materials of demantoids. Commercial interest here
can be associated with the integrated extraction of demantoids
from the placer along with gold.

The work was performed within the State assignment of the Zavaritsky Institute of Geology and Geochemistry of the Ural Branch
of the Russian Academy of Sciences, the number is AAAA-A18-118052590032-6.
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AemaHtoma n3 TeassHckoro Katoda (CpeaHuin Ypaa) — mecro nep-
BOM
HaXOAKM Ha Ypaae

Cepreit OpbeBuy KPOMAHLIEB"?*

000 «bepesoBckuit pyaHuk», bepesosckuii CeepanoBckoit 0bn., Poccus
2NHCTUTYT reonorum u reoxummn um. akag. A. H. 3asapuukoro YpO PAH, Poccus, EkatepuHbypr

AHHoOTauMs1
AxmyanvHocmo pabomut 06ycnoBeHa HeOOXOAVMOCTHIO M3YUEHNS YPATbCKIX APArolleHHbIX KaMHell, B TOM 41CIIe
U OTKPBITBIX Ha Ypaje. ITO BaXKHO He TONbKO C HAyYHOI TOYKM 3PEHMS, HO U I MCTOPUM HAYKU U JI/IS1 pa3BUTUA
reoTypu3sMa B HallleM PeryoHe.
Ilenv pabomvt: uccnenoBaHyie XMMITYECKOTO COCTaBa JeMaHTouaa ¢ TemstHckoro Kimoya, KOTOPBII SBSIETCSI MECTOM
IIepBOII HAXO[IKV TAaHHOTO JIParolleHHOTO KaMH:A Ha Ypare.
Memoodonozus uccnedoéanusi. Jlemantoun (IOBEMUPHBIT AHAPAINT 3€IEHOTO I[BeTa) ObUI HAMBIT aBTOPOM B
307I0TOHOCHOMI pocchinu TemsHckoro Kimoda, KommdecTBeHHBIN aHaMN3 XMMIUIECKOTO COCTaBa IpaHaTa BBIITOTHEH Ha
PEHTTeHOCIIEKTPA/IbHOM 3/IEKTPOHHO-30H/I0BOM MUKpOaHanusarope JXA-733.
Pesynvmamuvt. IIpoBefieHO ucTopuyeckoe MUCCIEOBaHME MeCT HAxXOfoK gAeMaHToujoB Ha CpegHeMm Ypane u
YCTQHOBJICHO, YTO BIIepBBIE JIPArOLIEHHBIN I'PaHaT ObUI OOHAPY>KeH He B POCCHIIAX p. boOpOBKM, paconokeHHON
1okHee I. Hyokunit Tarus, a ceBepHee 3TOro ropofia, B 3010TOHOCHOIT pocchinyu Tenanckoro Kimoua. MUKpO30H/IOBBIIT
aHa/MM3 OTAENTbHBIX KPUCTAJUIOB [IEMAaHTOUIOB [TOKa3asl, YTO TPAHATHl C PA3HON HACBHIIIEHHOCTHIO 3€7IEHON OKPACKM
[0 OCHOBHBIM KOMIIOHEHTAM ABJIAIOTCA aHAPAAUTaMu co cpenHumu copepskanmamu: CaO - 33,18 %; Fe O, - 30,74
%; Si0, - 35,02 % (mns 6 anammu3oB). OCOOEHHOCTHIO XMMUUYECKOTO COCTaBa TEMAHCKUX JEMAHTOMIOB SBJAETCS
OTCYTCTBUE UM HUYTOXKHOE KONMMYECTBO B HUX TIpUMecH amoMunus — He 6ornee 0,02 % AL O,, uTo mpakTuyecku Ha
YpOBHe 4yBCTBUTENbHOCTY MUKPO3OH0BOTO aHa/IM3a JJid laHHOTO 971eMeHTa. KonndecTBo xpoMa Bapbupyer ot 0,02
% Cr,O, B cBeTn0-3eneHOM fiemManTonsie 10 0,5-0,74 % Cr,O, B 3e/IeHbIX I APKO-3€/IEHBIX aHIPATNTAX.

2.3
Bv1600vt. MecToM IepBOil HAaXOAKVM MAaJIOIPVMECHOTO U XPOMCOfiep>Kalllero aHApajMTOB Ha Ypajie C BIEpBbIE

npemtoXeHHbIM 1A Hux H. I. Hoppenmenbnom HasBaHMEM — «AMaMaHTOUT» ABIAETCSA 307I0TOHOCHAA POCCHIID
Tenanckoro Kmouya Ha Boctrouno-TarmmbckoM gyHUT-rapubypruropoM Maccuse Ha CpeHeM Yparte.

Kntouesvle cnoea: rpanart, aHpafiuT, feMaHTON], CepIeHTHNUTHL, Tenanckuii Koy, Cpepunit Ypart.
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