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SPINEL MINERALS IN PICRITE ROCKS OF THE TESCHENITE-
PICRITE FORMATION

INTRODUCTION

Evidences of the Mesozoic volcanic activity can be found in various geological
units of the Western Carpathian. The Silesian Unit of the Western Carpathian Flysh
Belt is a classic area of the teschenite-picrite association occurrence. Its
JHRFKHPLFDO� SDWWHUQ� FORVH� WR� WKH� LQWHUSODWH� DONDOL� URFNV� �/XFL�VND�$QF]NLHZLF]�
2000).

Opaque oxides are present in all types of magmatic rocks occurring in this area
(teschenite, diabase, picrite and lamprophyre). Spinel minerals in teschenite sills
ZHUH� LQYHVWLJDWHG�HDUOLHU�E\�+DUD�F]\N�HW�DO�� �������DQG�+XELFND�3WDVL�VND�HW�DO�
(1971). Titanomagnetite, dominant opaque oxide in teschenite rocks, forms grains
with size from less than 0.3 mm in the chilled marginal rocks to greater than 1 mm
in the teschenites and syenoteschenites, and occurs as separate grains in felsic
patches or as inclusions in diopside and kaersutite crystals. Characteristic feature of
the teschenite sills is occurrence of an extensive subsolidus low-temperature
oxidation of titanomagnetite. The titanomaghemite origin, metastable product of
WLWDQLIHURXV� PDJQHWLWH� R[LGDWLRQ� KDV� EHHQ� GLVFXVVHG� E\� +XELFND�3WDVL�VND� HW� DO�
(1971).

There is no information on opaque oxides in other mentioned type of rocks,
especially in picrite. In order to fill up this gap, the chemical composition of spinel
minerals from picrite was determined by means of a CAMECA SX 100 electron
microprobe.

RESULTS AND DISCUSSION

In the investigated picrite rocks oxides occur in two main textural forms. Small
(<30 µm), Cr-rich spinels occur as inclusions, mainly in olivine and seldom in
pyroxene. Euhedral octahedra of such spinels display composition changing from
grain to grain with stable composition of individual grains ranging between
between analyses no 1 and 2, presented in Table 1. These Cr-rich spinels are
classified as aluminian chromite (Fig. 1, field A), using the terminology of
Stevens (1944). Larger (>100 µm), anhedral grains occur as inclusions in
––––––––––––––––––––––––––––
1)DFXOW\� RI� (DUWK� 6FLHQFHV�� 8QLYHUVLW\� RI� 6LOHVLD�� XO�� %
G]L�VND� ���� ������� 6RVQRZLHF�
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kaersutite or phlogopite. Chemical composition of these spinels varies
strongly within a single grain (Table 1, an. 3 to 5 for sample Cieszyn 2 and
an. 6 to 8 for sample Boguszowice 1). They have a diversified chemistry
ranging from Al-rich chromite to Al/Cr-rich magnetite falling into segments
A, B, C or D of the classification diagram (Fig. 1) along diagonal from the
magnetite corner to the centre of the opposite side. Such variations of
chemical composition correspond to a normal type of zoning observed in
Cr-spinels (Fe-enrichment trend) during their crystallization. Toward their
grain margins, Cr content gradually decreases while Fe content
simultaneously increases. Ti first increases then decreases (Fig. 2; sample
Cieszyn 2) or only slightly decrease (Fig. 2; sample Boguszowice1). The
anhedral grains of oxides with grain size between 30-100 µm show the
same, limited zoning patter with variations in chemistry between individual
grains larger

Table 1. Chemical compositions of spinel minerals
1 2 3 4 5 6 7 8 9

SiO2 0.02 0.02 0.02 0.17 0.03 0.02 0.01 0.07 0.28
TiO2 2.56 5.61 3.47 9.79 14.83 2.93 1.31 3.77 19.45
Al2O3 16.51 12.92 12.38 10.99 7.26 13.87 4.17 5.42 4.27
V2O3 0.26 0.32 0.23 0.04 0.07 0.23 0.24 0.41 0.09
Cr2O3 33.13 25.04 34.13 13.04 2.59 31.40 11.81 5.83 0.00
FeO* 34.89 43.22 38.53 54.27 62.99 40.91 74.37 75.22 70.70
MgO 9.08 8.35 8.59 8.44 7.64 7.24 2.19 2.94 0.45
CaO 0.01 0.04 0.02 0.00 0.10 0.00 0.00 0.00 0.00
MnO 0.28 0.30 0.14 0.36 0.45 0.53 0.38 0.43 0.95
NiO 0.10 0.30 0.12 0.07 0.14 0.12 0.08 0.09 -
Total 96.84 96.13 97.64 97.20 96.12 97.27 94.57 94.18 96.20

* total Fe as FeO
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Fig. 1. Classification diagram of chromium-bearing spinels from picrite rocks (fields are divided according to
Stevens, 1944: A-aluminian chromite, B-ferrian chromite, C-chromian magnetit, D-aluminian magnetite, E-
ferrian spinel, F-chromian spinel). Symbols: open circles: Boguszowice 1; open squares: Cieszyn 2; up triangles:
Boguszowice 19.
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then within single grain. In general the investigated spinel minerals display
complete solid solution between chromite and titaniferous magnetite.
Oxygen fugacity is one of the most important factors controlling on the
chromite-magnetite series compositions (Hill et all. 1974); at its value below
10-8 atm the crystallization of chromite is interrupted by clinopyroxen
crystallization. Very similar zoning pattern was described for groundmass
VSLQHO�IURP�OLPEXUJLWHV�QHDU�+RKHQVWHLQ��.R]áRZVNL�HW�DO���������IRU�ZKLFK
crystallization temperature was estimated at 1360-1270oC. In the other rocks
(teschenite, diabase and lamprophyre) the titanomagnetite is dominant
spinel minerals (an. 9, Table 1).
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Fig. 2. Chromium-bearing spinel compositional data: symbols shown are those defined in
Figure 1. The spinel analyses were recalculated on the basis of 32 oxygens and total iron
was distributed between Fe2+ and Fe3+ in proportions required for spinel stoichiometry.


