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Ti; samples of volcanic rocks studied are
rur: ,: the large Kratovo-Zletovo volcanic area
t[ilri :r---ipv the north-eastern parts of the Republic
:n l.l.::rjonra. There are ltu[refous clata re.garding
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A b s t r a c t: Thc paper presents rninelalo-{ical and pctrological characteristics of andesitc rocks near.the vil-
-._i: of Ratavica. Simples were collected 2 m tiom one another.

Preparation of sirnples was made at the Faculty of Mining and Geology Stip. Detennination of macroelements
-:.j trace elements in rocks lnd rnincnrls rvrs clone by AES-ICp.

xel'rrords: andensitc; dacitc; augitc; plagiclase; andensine; hornblende; biotite; quartz

INTRODUCTION

RESULTS AND DISCUSSION

S-:pies of andesites are dark grey-green col-
:ur l:.:'. ate cornpact rocks with porphyritic struc-
:rur: ::l inassive textures. They possess columnar
tsi{':1 "_r. At the base they have phenocrystals of
lrr :n-,:- - :tLrrpiric plagioclase, idiomorphic and hypi-
lirr-r--:ri; _srains of augite and metallic minerals.
\i .--:-:tes have similar characteristic and colour.

C:":r.ucal composition of andesite rocks were
.ry;:::-:.d by AES_ICP in the laboratoy on Fac-
.trluq, -- \fining and Geology in Stip. Results are
g-,:_ :: Tables I and 2.

F-_:-:re 1 shorvs that investigated rocks are on' r,,rJ3r betlveen trachy-andesites ancl dacites.

F,-,r better presentation of data of macroele-
tmu:Li 

=\'eral Harcker diagrams were made (Fig. 2).
Tre diagrams show that TiO2, FeO, CaO,

,f,.1- - )'fnO components occur as fairly equivalent
{UC(-:-:raciOnS.

G:eater oscillations haven been founcl in p:O-s
mr: _r.l_:O.

Table 1

Chemical compositiott o.f andesite rocks necrr the
village ofRcLtcrvica cletermined by AES-lCp

3

Atro.r 15.29 14.83

CaO 3.84 5.10

MgO 1.46 2.10

FeO 6.20 5.02

15.69 15.89 15.8i 15.58

5.08 5.02 4.59 5.0.1

2.85 3.00 3.58 1.03

5.45 5.41 5.37 5.56

Na2O 4.30 4.35 4.j9 4.61 4.6j 4.5 '3

KrO 3.31 3.01 3.34 3.34 3.35 2.61

Tio2 0.-559 0.487 0.571 0.579 0.546 0..544

MnO 0.116 0.109 0.102 0.098 0.098 0.103

P:Os 0.266 0.236 0.264 0.225 0.243 0.24t

slo-l

Suma

64 3 64 33 6189. 61 8 6t.72 61.85

ee 6't ss.s3 100.03 ;,;.;;- 
-;;;.;,; -il.;;
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Table 2
!

Presence of trace elenTents in andesites rocks

Ppm
Sr
Ba
Ni
Zn
Cr
Cu
Pb

Cd
Co

As

6.38 6.68 9.t7
"7.7 | 8.90 8.93
40.97 37.92 42.69
7 4.34 64.13 79.07
81.46 58.74 76.74
35.96 78.35 36.68
44.81 58.74 47.99
5.96 4.43 5.54
17.98 18.41 20.22
190.44 158.00 r74.46
35.34 11.85 lt.27

7.69 '7.69 7.86
8.t2 8.13 8.51
40.64 36.98 42.96
75.03 63.69 63.92
88.41 66.30 82.39
37 .93 37.86 3 1.98

46.40 46.5t 48.1 I
6.26 5.24 5.24
1.7.62 20.62 t7.90
r93.63 157.5 i \96.69
19.93 0.02 '7.7 t
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Fig. 1. Classification of rocks by Lc Maitre, 1976
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Fig . 2. Harckers diagram SiO2

a) TiO:; b) FeO; c) CaO; d) KzO; e) MnO; f) MSO; g) Na2O; h) P2O5
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MICROSCOPIC FEATURES

These rocks have porphyritic strlicture.

.follorving minerals were cletennined:
au_grte, andensine, hornbiencle, biotite and quartz.

_, Augite_is light grcen, green up to brown. Grainstze attains I - 2 mm. htterference colours are oft"::n9 order (Fig. 3)..It possesses higtr relief. Opti_

:ilJy 
ir positive. Maxirnurn ungl" oiir,.,l,ri, i, +S _J+-

The chemical composition of augite is gir,.en
in Table 3.

On rhe basis of the results obtained the classi_fication was made of pyroxene by Morimoto et al.,1988 (Fig. 4). Figure 4-strows,frirlrr.rjgarect py_roxene is augite.

Table 3

Chenisttl of cntgite cleterminecl by AES_Ep

si02

Ti02

Al2or

FeO

Fc.01

C12O.3

MnO

Nio

Mgo

CaO

NalO

K:O

Surna

19.911 49.993 49.653

1.476 L584 1.-542

3.28 3.42 3.i6

10.68 19.80 18.40

0.107 0.131 0.124

12.92 12.41 n.20

7.678 9.702 9.E0

2.68 2.62 2.53

0.222 0.3111 0.31 I

98.954 99 .97 4 98.92

T.pos

MrM:

A]

Ti

Fe.,

F",

Cr

Mg

Ni

Mg

F.,

Mn

Ca

Na

K

t.878

0.122

2.000

0.02s

0.044

0.000

0.1 84

0.000

0.741

0.000

0.000

0.398

0.004

0.397

0.r86

0.015

2.000

si

AI

2.061 1.882

0.000 0.1 18

2.061 2.000

0.159 0.034

0.046 0.045

0.000 0.000

0.000 0.225

0.000 0.000

0.795 0.696

0.000 0.000

0.001 0.000

0.369 0.398

0.004 0.004

0.3.10 0.391

0.215 0.191

0.012 0.016

1.941 2.000
En

Fig, 4. Classification of pyroxene by Morinroto et al
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Contents of trace elements 1n augite are cle_terminecl by AES_ICp . ResLrlrs .r. gi";;"i,ri able 4.

Fs

l 988

Fig. 3. Microphoto-qraph of augite ancl quartz
(^ 10, N*)
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Table 4

Contents of trace elements in augite

Elements

Table 5

Che nti c al c omp o s ition of ancle ns irte

Ao

Sr

Cu

Ni

Mn

Cr

V

P

Zn

Pb

Cd

Co

5.196

398.994

55.99

179.05

0.1 07

383.61

668.08

0.056

661.06

23.25

12.35

69.80

sio2

Tio2

A12o3

Fe203

FeO

MnO

Mgo

BaO

CaO

Na2O

Kr_o

Suma

9.29 7 .t3

454.45 42t.04

205.66 130. 18

228.96 201.t3

0. 13 I r).124

374.22 380.01

729.06 69 t.rS

0.094 0.070

t620.24 932.81

t83.42 49.92

16.53 14.4t

70.77 7t.41

58.678

0.1 38

24.46

0.91

0.048

0.38

7.32

1A2

1.21

100.874

58.789 59.12

0.109 0.120

23.961 23.67

0.87 0.9-5

0.047 0.041

0.37 0.039

7.48 7.14

7.69 7.22

1.13 1.18

100.446 99.48

Andensine is most present in the rocks. In
thin section is colourless. Appear in idiomorphic
grains. Twins can often be found. Size of grains is
1-1.5 mm. Interference colour is white of second
order. There are two perfect cleavages on (001)
and (010) (Fig. s).

Fig. 5. Microphotograph of andensine (x 10, N*)

Table 5 shows chemical composition of an_
densine of andesites rocks of Ratavica.

Chemical composition of andensine is shown
in the diagram for the classification of plagioclase
by Deer et a1.,1967a (Fig. 6).

Contents of trace elements in andensine is
given in Table 6.

Si

AI

Fer

Ti

Fe:

Mn

Mg

Ba

Ca

Na

K

Cations

Ab

An

Or

10.532

5.170

0.000

0.019

0.r31

0.007

0.r02

0.000

1.408

2.690

0.2'17

t8.000

66.7

JJ.J

0.0

10.591 10.715

5.084 5.052

0.000 0.000

0.0 15 0.01 6

0.131 o.t41

0.007 0.006

0.099 0.011

0.000 0.000

t.444 1 .386

2.686 2.531

0.260 0.273

1 8.000 1 8.000

66.7 66.7

33.3 33.3

0.0 0.0

AnAb

Fig. 6. Classification ofandensine by Deer et al., l96j
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l.:le 6

Contents of troce elements in anclensine
cletermined bv AES-lCp

3

,,1.\P

,,'.'a:;

Sr

LU

\i
}'In

800.1 1

1042.r5

64.87

0.045

t77.48

0. I14

r03.94

13. 18

6.63

23.72

762.19

936.3

60.90

0.03 t

179.99

0.128

98.79

15.22

9.18

20.56

8 t0.16

998.42

62.38

0.050

169.23

0.1 02

1 10.12

11.76

5.96

29.03

Hornblende - this term is useful because
::.:mical composition of hornblende is not deter-
::ned. Hornblende was determined oniy macro-
.;,:,py and microscopy. The colour is green-brown.
;terference colours are of second order. Pleochro-
-.rr is different tint on green. It possesses high re-
-:f (Fig. 7).

Biotite is very litle presents in the rock. Size
-: _erains is 0.2 - 0.4 mm. Appears in idiomorphic
:+stals. Translucent, pleochroic in yellow ancl yel-
-:,u'-brown, greenish brown, dark brown. red brown.

Fig. 7. Microphotograph of hornblencle (x 10, N*)

Quartz - in thin section is clear and colour_
le;1 (FiS 8). Appears in small xenon.iorphic gr.ains
of 0.3 - 0.8 mrn in size. It possesses loiv relief ancl
grey interference colour. Optically is positive.

Fig. 8. Microphotograph of biotite and quartz (x 10, N*)

Metallic minerals are present in as small
grains with black colour.

Cr

P

Zn

Pb

Cd

Co

CONCLUSIOI{

From what has been said above the followins
:cnciusions can be made :

Investigated rocks have dark green_black col_
-.ur. Structure is porphyritic and texture is massive.
They are very hard and heavily detatchable sim_
:les. In these rocks are determined the followin-e

mrnerals: augite, andensine, hornblende, biotite,
quartz and metallic minerals. The result of minera_
logical and petrological investigation determinecl
tl-rat these rocks are the border between trachyc
andesite and dacite. Earlier investigations deter_
mined that these rocks were anclesite.
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II N{acrrBHa reKcrypa. MuxpocxoncKlr Bo truB ce onpe-

I{eneHr{ crreAHllBe MLrHepaJlU: ayrxT, aHAeH3I'{H, XOpH-

6nerrga, 6uorur, KB apl{ I{ r\{eraJrlrtlHrI tvlllaepanrl.

Og crpana Ha llperxoAHure Lrcrp:lxyBaqr'I ()BI{e
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