
Rock Examination 
 
 
Welcome to the mineral study! 
Before we begin to study the minerals, let's first consider why it is useful to 
identify minerals. 
The earth's crust contains many different natural resources that benefit 
humankind.  Among the most valued are the ore minerals, such as iron, 
titanium, copper, nickel, cobalt and zinc. Along with metallic minerals, the earth's 
crust is quarried for raw materials that are used as building materials or in the 
fertilizer and chemical industries. The value of extracting these industrial 
minerals exceeds the value of extracting metallic minerals. Industrial minerals 
include limestone, apatite and talc. The mineral rock can also be used as 
building stone or in jewellery. 
 
Instructions by age group 
Everyone will do nearly the same studies with the same equipment. The age 
group division is based on two issues: the number of minerals to be studied and 
the extent and depth of information on the topic.  
 
Preschool groups and students in the 1st and 2nd grades will only study three 
minerals; magnetite, quartz and iron pyrite (fool's gold). These groups have their 
own programme that does not include UV light testing, since none of the 
mentioned minerals is fluorescent.  
 
Bedrock–rock–mineral? 
The earth's crust is comprised of solid bedrock and loose soil. The bedrock is 
formed from a variety of different types of rock, which each consist of one or 
more minerals.  
Minerals consist of one or more elements or compounds of such. 
 
A rock type generally consists of several minerals, but a single mineral can also 
form its own rock type. Granite, for example, is composed of feldspar, quartz 
and mica. 
Based on the way they were created, rocks are classified as igneous rock 
(formed from melted and solidified magma), sedimentary rock (the result of 
disintegration, reworking and consolidation) or metamorphic rock (formed 
through the recrystallization of existing rocks and minerals; crystalline slate). 
 
An occurrence is considered an ore deposit if it contains a high enough content of 
one or more ore minerals to make it economically viable for extraction.  
 
Identifying minerals 
Many minerals have characteristic properties that can be easily studied. 
Heureka's mineral study utilises the same types of tools that rock enthusiasts and 
geologists use when they study the terrain in search of interesting rocks. 
 
1. Lustre 
Lustre is the way a mineral reflects light. The lustre can be either metallic or 
non-metallic. A non-metallic lustre is compared to familiar everyday things and 
named after the impression the lustre makes on the examiner. A non-metallic 
lustre can be defined as being glassy, adamantine, silky, pearly, waxy or earthy.  
 
Many ore minerals have a metallic lustre. A greasy or glassy lustre suggests 
quartz, feldspar or calcite. 
 
 



Heureka's mineral identification process 
The mineral specimens are studied to see whether they have a lustre or not. With 
the exception of ilmenite, all of the specimens in this mineral study have a lustre, 
albeit differing. Pure ilmenite does have a metallic lustre, but the secondary ore 
of iron in ilmenite is oxidized and has a rusty appearance with no lustre. The 
discussion may lead to further discourse about the different types of mineral 
lustre. 
 
2. Hardness 
The hardness of a mineral is quite a distinctive characteristic. Hardness is 
determined by comparing the minerals to another known mineral or object.  
 
Minerals are divided into ten hardness classes in accordance with the Mohs’ 
Hardness Scale. Each class is represented by an easily identifiable sample 
mineral. The scale is not uniformly graduated. The absolute hardness distinctions 
are illustrated by the Rosiwall Scale, which shows the superior hardness of the 
world's hardest mineral, the diamond; a diamond is 424,242 times harder than 
talc and 1,166 times harder than quartz.  
     
           
       Mohs   Rosiwall 
Easily scratched by fingernail   talc  1  0.33 
Scratched by fingernail    gypsum 2 
Easily scratched by a nail/knife   calcite  3 
Scratched by nail/knife    fluorite  4 
Barely able to scratch with a nail/knife  apatite  5 
Mineral mildly scratches glass   feldspar 6 
Mineral easily scratches glass   quartz  7 120 
Mineral scratches quartz    topaz  8 
Mineral easily scratches quartz   corundum 9 
Mineral cuts glass     diamond 10 140000 (!) 
 
Heureka's mineral identification process 
 Mineral samples are defined by whether or not or to what extent they scratch the 
surface of a mirror. One has to press down on the minerals quite hard in order to 
get a reliable result. However, it is not easy to differentiate an obvious streak 
from a subtler one. This is due to the fact that minerals that are slightly softer 
than quartz will also scratch a mirror to some extent.  
 
3. Magnetism 
Natural magnets, which the Greeks were familiar with as early as 600 B.C., are 
magnetic iron ores, often magnetites; their name derives from the name of a 
town called Magnesia. Today, only artificial magnets have any technical 
significance. Permanent magnets, such as the rectangular magnet used in this 
study, are produced from hard materials that are magnetically excited using, for 
example, strong electromagnets. The oldest of the hard materials is carbon steel, 
which is often alloyed with manganese and tungsten. Newer hard materials 
include alloys of aluminium, nickel and cobalt.  
Magnetite is easily identified by its magnetism.   
 
Heureka's mineral identification process 
Test which minerals are attracted to the magnet. Of the samples given, hematite 
is also drawn to the magnet, but it never connects with the magnet like 
magnetite does.  
 
 
 



4. Colour of mineral powder  
The colour of a finely ground mineral is a reliable and frequently used method for 
identifying ore minerals. The colour of mineral powder is found most easily by 
scraping the mineral on unglazed porcelain. Ore minerals usually give a black or 
strongly coloured streak, while gangue minerals (other than ore minerals) leave 
a white or light coloured streak. 
 
Heureka's mineral identification process 
Rub the mineral against the surface of the fuse. A fuse is better than the back of 
a tile, since a tile is quite a soft ceramic; the white powder that breaks off from 
the tile is often mistaken by children as having come from the mineral itself. A 
fuse is a harder ceramic. Note! Quartz is so hard that it does not give off a 
powder of any colour. On the contrary, it scratches the fuse so that white powder 
comes off of the fuse itself. Participants should also be told that they should be 
careful with muscovite, because it is so scaly in structure that you cannot get 
powder from it by rubbing. The third important thing to note concerns the 
chalcopyrite sample: the mineral contained in the sample appears as yellowish 
flecks on the surface of the rock and it is these flecks that one should rub on the 
fuse in order to produce the black powder. 
 
5. Conductivity 
Metals conduct electricity; therefore, metalliferous minerals also conduct 
electricity.  
 
Heureka's mineral identification process 
Use of the conductivity meter should be taught step by step. The wires must be 
held by the plastic insulators and both ends of the wire must touch different 
places on the rock in order to see whether the rock truly conducts electricity.  
 
6. Dissolution in hydrochloric acid 
Several carbonate minerals dissolve in diluted hydrochloric acid. The easiest to 
dissolve is calcite (calcium carbonate). The reaction is as follows: CaCO3 + HCl 
=> CO2 + H2O  
 
Heureka's mineral identification process 
The concentration of the hydrochloric acid solution used at Heureka is only 2.5%, 
but we still require the use of PROTECTIVE GLASSES for this experiment. 
Only calcite actually dissolves in hydrochloric acid. The visible fizz and hiss given 
off by the magnetite in our mineral samples is the result of the subordinate 
mineral in the Kolari ore, which is a skarn ore (converted limestone), calcite. It 
has small calcite crystals, which cannot necessarily be seen with the naked eye.  
 
7. Fluorescence 
Fluorescence is created when energy is absorbed by a particular substance. The 
substance then releases the energy or a portion of it as a visible glow or as 
electromagnetic radiation with a wavelength close to that of visible light. 
Economically, the most significant of the fluorescent minerals is scheelite that 
contains tungsten. 
 
Heureka's mineral identification process 
All of the samples are illuminated by an ultraviolet light revealing the obvious 
light blue glow of the scheelite. As ultraviolet light is damaging for the eyes, 
NOTE: protective glasses must be worn for this activity.  
 
Other identifying factors: 
 
 



8. Colour 
Many of the ore minerals have a relatively stable colour, but the colour of other 
types of minerals may vary greatly. For this reason, the colour is not reliable as 
the sole identifying characteristic. 
 
9. Weight 
Rocks containing ore minerals are often heavier than ordinary rocks. However, 
since rocks are different sizes, they are difficult to compare. The most obviously 
‘heavy’ mineral is magnetite, whose specific gravity or density is 5 grams /cubic 
centimetre. The specific gravity of the more common silicate minerals, such as 
feldspar, varies from 2.5–3.5 g/cm3. 
 
Minerals used in this study  
 
1. Hematite Fe2O3 (iron oxide) 
Lustre: highly metallic. Colour: dark grey with occasional tinge of blue. Not 
magnetic. Hardness: 5–6. Specific gravity: 5.  
 
The best identifying characteristic of hematite is the reddish-brown, cherry red or 
even blood red streak, for which it is aptly called the bloodstone. Hematite 
contains 70 % iron, and is the most important of the iron ore minerals.  
Red ochre is powdered iron oxide. 
 
2. Magnetite Fe3O4 (iron oxide) 
Lustre: metallic. Colour: black. Highly magnetic. Streak: black. Hardness: 5.5-6. 
Specific gravity: 5. 
 
Pure magnetite contains about 72 % iron. Two of the world's largest deposits of 
magnetite are found in Kiirunavaara and Gällivar in Northern Sweden. Finland has 
had small deposits of iron ore, such as in the Silvola mine in the community of 
Helsinki during the last century.  
 
3. 'Fool's gold' (Iron Pyrite)  FeS2 (iron sulphide) 
Lustre: metallic. Colour: brassy yellow. Conductive. Streak: black. Hardness: 6–
6.5. Specific gravity: 5. 
 
Fool's gold (iron pyrite) is usually found in small cubes. Pyrite is used to produce 
sulphuric acid. It is the most common sulphide mineral in the earth's crust. Pure 
pyrite contains 46.7 % iron and 53.3 % sulphur.  
 
Finland's most notable iron pyrite deposit is the Pyhäsalmi ore, whose precious 
metals include zinc, copper, silver and gold.  
 
4. Quartz SiO2  (silicon dioxide) 
Lustre: glassy. Colour: wide variation, most commonly white. Hardness: hard, 7. 
Specific gravity: 2.6. 
 
Quartz is the second most common mineral in the earth's crust, and has many 
different varieties. Quartz is used for a number of purposes, such as the raw 
material for porcelain and glass. 
 
Many colour varieties of quartz are used as gemstones. Amethyst is a violet 
variation, rose quartz is red and smoky quartz is grey or brown. During the Stone 
Age, quartz was a valuable raw material for tools. Flint is a cryptocrystalline 
variety of quartz which cannot be found naturally in Finland, but is an imported 
product.  
 



5. Muscovite KAl2(Si3Al)O10(OH,F)2  (potassium aluminium silicate 
hydroxide fluoride) 
Transparent, pale yellowish or brownish mica mineral. The flaky scales can be 
easily separated using the end of a knife. Hardness: soft, 2.5–3. Specific gravity: 
2.7–3.0. Streak: white. 
 
Muscovite is useful for such things as insulators for electrical equipment. In 
Finland, muscovite is mined as insulating material from the Viitaniemi pegmatite 
quarry in Orivesi. 
 
 
6. Ilmenite FeTiO3 (iron titanium oxide) 
Lustre: metallic or partially dull, Colour: black. Hardness: 5–6. Density: 4.7. 
Streak: brownish black. Ilmenite often contains many impurities, most commonly 
iron, which may be in an oxidized form. The theoretical titanium content is 
approx. 53 %.  
 
Ilmenite is the raw material for titanium dioxide, as well as other titanium 
products. Titanium is the ninth most common element in the earth's crust.   
 
Titanium dioxide is a white pigment. 
 
7. Scheelite CaWO4 (calcium tungstate) 
Colour: varying shades of greyish white (note: difficult to distinguish from 
feldspar). Streak: white. Hardness: 5. Specific gravity: 6, heavy mineral.  
 
The most important property of scheelite is fluorescence; scheelite radiates a 
bright blue light when an ultraviolet lamp shines on it.  
 
Scheelite and calcite are Finland's most common fluorescent minerals.  
 
8. Potassium feldspar KAlSi3O8 (potassium aluminium silicate) 
Lustre: glassy. Colour: generally reddish, greyish or white. Hardness: 6. Specific 
gravity: 2.5. It is distinguished by so-called perthite intergrowth; light, curving 
stripes or veins that are visible on the cleaveage plane. 
 
Potassium feldspar is an important raw material for the porcelain and glass 
industries.  
 
9. Chalcopyrite CuFeS2 (copper iron sulphide) 
Lustre: metallic. Colour: greenish or brassy yellow. Similar appearance to pyrite. 
Streak: greenish black. Hardness: quite soft, 3.5–4. Specific gravity: 5. Occurs as 
masses of isolated crystals.  
 
Chalcopyrite contains about 35 % copper, 30 % iron and 35 % sulphur. 
 
This is Finland's most important copper ore mineral. 
 
10. Calcite CaCO3 (calcium carbonate) 
Lustre: glassy, most commonly white, but also clear or greyish. Hardness: soft, 
3. Specific gravity: 2.7.  
 
A fine distinctive characteristic of calcite is its reaction with diluted hydrocholoric 
acid, producing carbon dioxide (as bubbles). The mineral is also distinguished by 
its ability to be easily cleaved.   
 



Calcite is the primary mineral component in limestone (marble). Calcite-rich 
limestone is valuable as the raw material in cement production, and in the 
chemical industry and other such uses.  
 
Calcite is Finland's most common fluorescent mineral along with scheelite. 
 
References 
The following three works were used to compile the original Finnish text: 
1. Karhunen, Pentti, 1994: Malminetsijän kiviopas. Geologian tutkimuskeskus 
(Geological Survey of Finland), Espoo. 
2. Taipale, Kalle & Saarnisto, Matti, 1991: Tulivuorista jääkausiin. Suomen 
maankamaran kehitys. WSOY, Porvoo. 
3. Hytönen, Kai, 1999: Suomen mineraalit. Geologian tutkimuskeskus (Geological 
Survey of Finland).  
 
 
Contact: 
Heureka, The Finnish Science Centre 
http://www.heureka.fi
Kati Tyystjärvi 
Email: kati.tyystjarvi@heureka.fi
 
 
 
 

http://www.heureka.fi/
mailto:kati.tyystjarvi@heureka.fi

