
Gems & Collection Stones of
the Krasnoyarsk Territory (Russia)
俄羅斯 克拉斯諾亞爾斯克地區
的寶石和收藏石
Ananyev S.A., Zadisensky Yu.A., Ananyeva T.A., Bondina S.S. 
Siberian Federal University, Krasnoyarsk, Russia
Email: sananiev@mail.ru

本文簡要介紹了俄羅斯克拉斯諾亞爾斯克地區
的地質和地理概況，及其最有趣的寶石和收藏
寶石。

Abstract
There are more than 400 places where coloured 
stones occur in the Krasnoyarsk Territory with 
deposits of 32 mineral species including the 
following gem and collection stones: amethyst, 
rock crystal, morion, agate, beryl, topaz, garnet, 
chrysolite, vesuvian, datolite, sphalerite, Iceland 
spar, zeolites, petrified wood, banded calcite, 
jadeite, nephrite, and serpentine [Mineralogical 
resource, 2002]. However, with no systematic and 
target-oriented approach to the study of these 
raw gem materials, most have been insufficiently 
investigated to date.

This review provides a brief description of the 
Russian Krasnoyarsk Territory and the most 
interesting gem and collection stones of its 
deposits.  All minerals have been identified by 
means of the following gemmological tests: Visual, 
optical, X-ray powder diffraction, X-ray spectral and 
microspectral.

A brief geological and geographic 
description of the Krasnoyarsk Territory
The Krasnoyarsk Territory is a major region in 
the centre of the Russian Federation, also called 
Siberia. In the north it is washed by the Kara Sea 
of the Arctic Ocean and in the south it shares a 
border with the Republic of Khakasia. It covers 
an area of 2,339,700 sq. km, which is 1/7 of all 
Russia’s territory. The maximum distance between 
the western and eastern margins of the territory is 
1250 km. Its length from north to south is 3,330 
km, so that it covers three climate belts: arctic, 
subarctic, and moderate. Almost all the natural 
zones of Russia are represented here: arctic 
desert and tundra, forest-tundra and taiga, and 
forest-steppe and steppe. The major watercourse 
is the Yenisei River with its own tributaries, which 
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forms the natural “framework” of the Krasnoyarsk 
Territory. The main geological structures of the 
territory include (Fig. 1): A—The Siberian platform; 
B—The West-Siberian plate; C—The Yenisei Ridge; 
D—The Altai-Sayan fold belt: and E—The Taimyr-
Severozemelsky fold belt [Ananyev et al., 2016]. 

Fig. 1   Map of the geological structures of the Krasnoyarsk 
Territory:  A—The Siberian platform; B—The West-Siberian plate; 
C—The Yenisei Ridge; D—The Altai-Sayan fold belt and E—The 
Taimyr-Severozemelsky fold belt. Graphics S. Ananyev
克拉斯諾亞爾斯克地區的地質結構地圖：A-西伯利亞高
原，B-西西伯利亞板塊，C-葉尼塞山嶺，D-阿爾泰 – 薩彥
褶曲帶和E-泰梅爾北區褶曲地帶
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Gemstones
Currently, there is only one known deposit of 
transparent stones, chrysolite, and four of stones 
with limited transparency, jadeite and nephrite, in 
the Krasnoyarsk Territory [Zadisensky, Ananyev, 
2013]. The chrysolite, gem jadeite and nephrite 
deposits are worked industrially for gemstones. The 
other deposits are mostly simply mineralisation 
points. 

Chrysolite . [Chr ysol i te is a gem var iety of 
Olivine]  The Maimecha-Kotuy chrysolite-bearing 
zone in the north of the Krasnoyarsk Territory 
within the Siberian platform (Fig. 1 A) includes 
the Kugdinskoye chrysolite deposit and two 
other minor occurrences. 84% of the All-Russia 
reserves of raw crystals and 50% of its high-
quality chrysolite reserves are concentrated 
in this zone. Gem chrysolite is localised in the 
veins of the clinohumite-serpophyte-phlogopite-
olivine composition. The size of the monomineral 
segregations of chrysolite ranges from several 
centimeters to 0.5x0.75x2.5 m. Chrysolite grains 
in aggregates can be from 2x3x3 to 7x10x15 mm 
in size. The mineral is transparent and is typically 
yellowish-green in colour, is frequently fractured, 
and contains inclusions and clouds. Varieties of 
green, olive-green and greenish-yellow colours are 
also found (Fig. 2).

Jadeite.  The jadeite deposits are of the same 
type associated with the hyperbasites of ophiolitic 
belts of the Western Sayans, Borussian sequence 
(Fig. 1 D). Most significant here is the Borussian 
deposit, which has produced 90% of Russia’s 
reserves. Today, we know of 9 beds of this gem 
in the Borussian hyperbasite massif. The jadeite 
comes in the shape of large roundish boudine-type 
boulders with flat polished surfaces and slick sides. 
The boulders are confined to crushed zones and 
come in sizes of 10x20 m and above. Assessed in 
terms of their decorative properties and structural 
and textural features, the jades from the deposit 
are classified as follows: gem, gem-ornamental, 
and ornamental. Gem jadeite is bright grass- and 
emerald-green in colour, fine-grained, and can 
be semi-transparent, which corresponds to the 
“Imperial Jadeite” grade. Gem-ornamental jadeite 
(“utility” grade) is a monomineral, fine, and small-
grained, non-transparent rock that may be green, 
grass-green or bluish-green (Fig. 3). Ornamental 
jadeite, the most common variety, represents a 
monomineralic, medium-grained rock that is light 
greenish-gray.

The Borussian deposit produces a variety of 
jadeites including rare, bright-green material of 
different patterns that is capable of taking a mirror 
finish — all of which dictates a high value for the 
raw gemstones of this deposit.

Nephrite.  [Actinolite - Tremolite-actinolite 
intermediate members]  Six nephrite veins and four 
lenses have been identified among the hyperbasites 
of the Kurtushibinsky Ridge of the Western Sayans  
(Fig. 1 D) and 6 nephrite blocks and boulders have 
been recorded within three productive zones. The 
thickness of the veins varies from 0.2 to 1.5 m 
and the length is from 3-4 to 35 m. The size of the 
nephrite blocks and boulders is generally up to 0.5 m, 
but there are also boulders so large they can weigh 
up to 3 mt. The material is green, grass-green, dark-
green, greyish-green to dark-green and tobacco in 
colour (Fig. 4), massive, cryptocrystalline, has a dull 
lustre and is translucent to a depth of up to 1 cm.

Fig. 3  Jadeite jade of the Borussian deposit. Photo Yu. Zadisensky
波斯金礦床的硬玉

Fig. 2  Chrysolite of the Kugdinskoye deposit. 
Photo Yu. Zadisensky
Kugdinskoye 礦床的貴橄欖石
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The following are also found in the form of minor 
occurrences:

Chromium Grossular. A chromium-grossular 
occurrence has been identified at the Krasnoyarsk 
territory near the City of Talnakh in the Norilsk 
District (Fig. 1) producing bright-green chromium-
containing grossulars, with potentially gem quality 
crystals (Fig. 5).  

Fig. 5  Tsavorites of the Norilsk deposit. Photo Yu. Zadisensky
Norilsk礦床的鉻釩鈣鋁榴石

Fig. 6  Semi-rounded topaz crystal. Verkhnyaya Talka River.  
Photo Yu. Zadisensky
半圓形托帕石晶體。 Verkhnyaya Talka河

Topaz.  This mineral has been found in several 
places in the territory. The Verkhne-Talskoye 
occurrence in the Eastern Sayans is of particular 
interest (Fig. 1 D). Gem varieties of quartz, topaz 
and other types of collection material have been 
identified in the gold bearing river placer. The size 
of crystals varies from 2 to 5-6 cm, and the colour 
from colourless, water-transparent to bluish and 
bluish-green. Crystals are both idiomorphic and 
significantly rounded (Fig. 6) [Ananyev et al., 2012]. 

Amethyst.  There are three types of amethyst 
occurrences at the territory: 1—pegmatite; 2—
hydrothermal plutonogenic; 3—hydrothermal 
volcanogenic, found mainly within the Siberian 
platform and the Altai-Sayan fold belt (Fig. 1 А, D). 
In pegmatites the chamber and miarolitic walls 
are encrusted with large morion and smoky quartz 
crystals overgrown by amethyst crystals. The 
crystals are 0.8 to 2.5 cm in size along the long 
axis and 0.5 to 1.5 cm across. Their colour is pale-
lilaceous and violet with density intensification in 
the crystal heads. 

Material located in effusives near the contact with 
granites and represented by the veins containing 
amethyst crystals belong to the occurrences of the 
second type. Their colour is weakly zonal violet, 
rarely dark-violet. 

The third occurrence of amethysts is located on 
the Siberian platform. All are confined to the layers 
of Triassic amygdaloidal basalts. Crystals are 
microstylous, with distinct heads 1-2 cm high, the 
colour of which is usually an irregular violet (Fig. 7).

Fig. 7  Amethysts from the Siberian platform traprock 
amygdules. Photo Yu. Zadisensky
來自西伯利亞高原的紫水晶

Datolite.  Datolite is an exotic collection gemstone. 
Its only Avamskoye occurrence is in the basin of 
the Kureika River, a tributary of the Yenisei River  
(Fig. 1 А). Found in feldspar metasomatites in 
sandstones, in the form of pockets and veins, the 
datolite crystals are 0.3 to 4-6 cm in size along 
the long axis, long- and short-prismatic in habit, 
yellow-green in colour, translucent and occasionally 
transparent (Fig. 8). 

Fig. 4  Nephrites of the Kurtushubinskoye deposit.   
Photo Yu. Zadisensky
Kurtushubinskoye礦床的軟玉

15 The Journal of the Gemmological Association of Hong Kongwww.gahk.org/tc/journal.asp

013-021 E3 Gem & Collection stones_4 and half pg_v5b.indd   15 19年8月1日   下午12:29



Fig. 8  Gem-quality datolite crystal. Photo S. Ananyev
寶石級硅硼鈣石晶體

Agates.  There are multiple agate occurrences 
in the Krasnoyarsk Territory. Two types have 
been identified: 1—hydrothermal volcanogenic, 
associated with amygdaloidal ef fusives; and  
2—exogenous, represented by alluvial placers. The 
agates vary in colour and pattern and rarely exceed 
10 cm in size (Fig. 8). Their reserves, especially in 
placers, can be significant.

Fig. 9  Agates from alluvial 
placers. Photo S. Ananyev
來自沖積砂岩的瑪瑙

Banded Calcite.  There are multiple occurrences 
of banded calcite of the karst type and a single 
deposit of the vein type – Torgashino – within the 
Altai-Sayan fold belt of the Krasnoyarsk Territory  
(Fig. 1). Material from the Torgashino Deposit is 
variable in colour, ranging from light greenish-
white to red-brown. It is highly decorative in quality, 
polishes well and is translucent, occurring in plates 
up to 1 cm thick (Fig. 9) [Bondina et al., 2014].

Fig. 11  Sperrylite crystals in copper-nickel ore. 
Source: http://www.rusmineral.ru
銅鎳礦石中的砷鉑晶體

Fig. 10  Ball and ashtray made of banded calcite onyx. 
Photo Yu. Zadisensky
由帶狀方解石瑪瑙製成球和煙灰碟

Collection stones
Here we wil l only give data on those unique 
collection stones from the region, which deserve 
to be housed in the best mineralogical museums 
[Zadisensky et al., 2009].

Sperrylite.  This can be found in the copper-nickel 
deposits of the Norilsk industrial district (Fig. 1 A),  
associated with differentiated intrusions of the 
gabbro-dolerite formation. The sperrylite crystals 
can reach up to 9 cm, and the shape varies from 
isometric cubic, cube-octahedral, to more complex 
boxy, elongated, tabulate, and dagger-shapes. In  
addition to sperrylite, a platinum mineral (Fig. 10), 
valeriite, xonotlite, babingtonite and cubanite, 
rare minerals that would enrich any mineralogical 
collection, are also to be found here. In fact more 
than 20 new minerals have been discovered in the 
region that will be of interest to serious mineral 
collectors. 
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Pyrochlore.  Well-shaped octahedral pyrochlore 
crystals up to 10 cm in size can be found in the 
Tatar phosphate-niobium deposit located at the 
Yenisei Ridge (Fig. 1 C). Their presence in the 
weathering crust can be of industrial value. A 
peculiar feature of the Tatar pyrochlore is that it 
is not radioactive and can be exhibited without 
caution. 

Iceland spar (calcite)  27 deposits of optic calcite  
have been discovered in the Nizhne-Tungussky 
spar-bearing district of the Siberian Platform  
(Fig. 1 A), in the basin of the Nizhnyaya Tunguska 
River, a tributary of the Yenisei River. In an area 
confined to the Lower Triassic basalt covers. Iceland 
spar forms light-yellow crystals of scalenohedral 
and rhombohedral shapes, 5x3 to 50x40 cm in 
size, weighing from 3-5 to 57 kg (Fig. 12).

Fig. 14  Analcime crystal druse. Ozernoye deposit. 
Photo Yu. Zadisensky
方沸石晶簇。Ozernoye礦床

Analcime.  This mineral has been found in the 
same deposits as Iceland spar. It forms separate 
crystals and druses. The size of the crystals is 3x5 
to 18-20 cm, and the size of the druses is up to  
20 dm2. The crystals are tetragon-trioctahedral, 
with characteristically high quality faces.

In conclusion we should like to say that though our 
subject is large, we have kept our article brief to fit 
the format of this publication. 
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Fig. 13  Iceland spar crystal. Ozernoye deposit. 
Photo Yu. Zadisensky
冰州石。Ozernoye礦床

Fig. 12  Octahedral pyrochlore crystal. 
Photo Yu. Zadisensky
八面體燒綠石晶體
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