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Summary : The chemismus of a voleanic occurrence
{andesite ) is studied, found by the author in the district of Bou-
sala, Drama, Greece. After a short mineralogical and petrogra-
phical examingtion, there are calculated the data of the chemical
analysis of the rock. There are found also the Niggli values, the
vatues of (), L, M, =, y and u, and there are given plots of them
on Q-L-M and Kp-Ne-Cal triangles. There are also placed the
points which correspond to the Nigeli values, on the diagrams
si-al, si-fm, si-¢ and st - alk and their posifions are compa-
red in terms of the variation curves of the tertiary eolcanic rocks
of Rhodope, taken from a paper of SoLvaros (1961). It is shown
that the examined rock follows the chemismus of the petrographi-
cal area of Rhodope, with a slight only deviation being within
the dispersion limits of the tertiary coleanic rocks.

1. Introduction

In this paper is studied the chemismus of a voleanic rock (ande-
sike} found by the author in the district of Busala, Drama, near the
Greek - Bulgarian border. The rock has already been investigated
geologically, mineralogically and petrographically (rapapaxrs 1972).
A recent complete chemical analysis of it, led to conclusions about
its chemismus, which are gives below.

2. Mineralogical composition and pclrographical type.

The andesite of the distriet Busala, Drama shows the [ollowing
percentage composition:
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Augite 9.3

Hypersthene 3.26
Plagioclase of an

average composition 439%, An 23.67

Cristobalite 3.06

Accessory mincrals 1.14

Ground mass 59.56

Total 100.00

Augite appears 1diomorphic with crystals Lo 1.5 mm long. It deve-
lops mainly the faces (100), (010) and (110) and has a tabular shape-
It appears in simple crystals as well as twins on (100) and (122) and
sometimes there is multiple twinning. 1t is slightly pale - green with
weak pleochroism. The optical constants are:

Extinclion angle ny:c=40°

optical axes angle 2V = 52°
dispesion p>v weak, without any difference in the two optical axes.
Optic axial plane parallel to (010). Hence the mineral is common augite
{TROGER 1967).

Hypersthere occurs in small phenocrysts, with the usual tabular

form. It shows weak pleochroism:
n® = pale greenish - yellow
ng = pale greenish - pink
ny = pale smoky - green

Qccasionally it shows a starting serpentinization. Exolution of
ilmenite lamellae or klinohypersthene were not observed. Sometimes
crystals appear consisting of a hypersthene core surrounded by augite.

The plagioclase occurs as phenoccrysts of a size from 0.8 to 2 mm.
They are zoned with a small anorthite content difference between the
core and the rim. Their twinning and multitwinning correspond to
the following laws in frequency of occurrence: Albit - Carlsbad, Albit
and Carlsbad. The periclin or other more complex laws appear more
rarely (Albit - Ala ete}. The optical data are:

optical axes angle 2V == 80°
dispersion p<{n weak
the average content in anorthite was calculated to 43 9 (andesine).

Cristobalite occurs in cavities or in cracks of the rock, consequently
it was transported there by solutions after the solidification of the rock.
It shows a very weak relief and the characteristic spheroidal texture.

The structure of the rock is porphyritic with phenocrysts of the
described minerals augite, hypersthene and plagioclase, The ground
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mass ig nearly glassy. Small needlelike crystals of plagioclage can b
distinguished in it with difficulty (second generation of erystallization).
Apatite and Magnetite occur as accessory minerals, According to th
mineralogical composition and the structure we must characterize the
rock as augite - hypersthene - andesite, while according to the Niggli
values from the analyses and the chemismus of the magma (tonalitisch)
we may characterize it as cryptodakite.

3. Petrochemical observations

The chemical analysis of the rock is given in Table 1
TABLE 1

Chemieal analysis of andesite

810, 57.4
ALO, 17.71
Fe, (), 4.27
FeO 2.35
MnO 0.16
MgQ 3.07
Cal 3.95
Na,O 2.23
K,0 2.07
Ti, 1.32
T,0, 0.24
+H,0 2.0
—I1,0 1.56
Total 100.35

The corresponding Niggli values are as follows:

TABLE 2

Niggli calues corresponding to the analusis of Table 1

si 190
al 34.6
Im 32.8
¢ 21.1
alk 11.5
i 3.2
p 0.2
k 0.38
mg 0.46
w 0.6
al-alk 23.1
2 alk 0.5
al+alk
magma tonalitisch
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On the basis of these data we may classily the petrographical
type of the volcanic occurrence according to BURRI (1959) as follows:
peralfemisch magma, normal in calcium content, relatively poor in
alkalis. Petrographic province: pacific type.

The data in Table 1 give the values of the basis listed in Table 3

TABLE 3
Values of the basis corresponding to the analysis of Table 1

Q Kp Ne Cal Sp F's Fa Fo Ru Cp
4.7 7.7 12.6 17.7 2.6 ©.8 3.1 5.4 0.9 0.5

From these numbers are derived the values of L, M, Q, =, v, and
¢ given im Table 4

TABLEFE 4
Values of L,, M, Q, =, v, and p corresponding {o the data of Table 3

L M Q

b
38 17.3 4.7 0.4

¥ o
0

7

A plot of the values of the analvzed voleanic specimen on a Q-L-M
triangle is given in Fig. ! and a plot of the valiues = and x on the triangle
Kp-Ne-Cal in Fig. 2

Plot of the values Q, I, and M of the analvzed voleanic specimen

From the values of the basis the norm mineralogical composition
of the rock was calculated and 1s given in Tahle b

TABLE 5

Normm mineralogical composition of the analyzed specimen corresponding o the
values of the basis

Q Or Ab An Iin Iy Cord Mt lu Cp
17.6 12.8 29.5 21 7.2 0.9 4.8 4.8 0.9 0.5

In order to determine exactly the chemismus of the rock in terms
of the chemismus of the tertiary volcanic rocks of the Rhodope distriet
to which the examined rock belongs, use was made of the variation
diagrams of the Rhodope voleanie rocks, taken from a paper of so-
patos (1961). He constrocted those diagramns with data of chemical
analvses of 40 volcanic specimens from the distriets of Greek Rhodope
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Fig. 1. Plot of the values Q, L, and M of the anulyzed voleunic specimoen
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Fig. 2. Plot of the values m and x of the analyz-d volcanic speeimen
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western Thrace and Samothrace, as well as from the districts of Ograjden
and Malaschewska (Bulgarian Rhodope). On the variation diagrams
represented in Fig 3 for values of si ranging from 250 to 400, were tran-

Differentialion curves of vatoanie
rocks of Rhodope

40t

30 F

20

100 150 00 250

Frg. 3
si-al, si-fm, si-c and si-alk diagrams and composition specimen of their
position with the diffcrentiation curces of voleanic rocks of Rhodope

ferred the points corresponding to the Niggli values of the rock under
consideration. 1t can easily be seen that the Niggli values are at some
distance from the individual variation curves for al, fm, c and alk
{functions of si) but the deviation is within the dispersion limits of the
tertiary Rhodope volcanic recks, shown in Fig. 27, page 77 of the
paper by Sorpatos (1961). Hence il can be said that the examined rock
follows the chemismus of the tertiary Rhodope voleanic rocks. An
important difference appears only in the Niggli value ti, which was
calculated according to the analysiz as 3.2, while the average of the
values ti for Rhodope voleanic rocks does not exceed the value of
1.51.
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NMEPIATTIYTIX

IIEPI TOY XHMIZMOY THX ANAEXITIKHYE EMOANIZEQXE
MIIOYZAAAZ, APAMAZ

LY
TG

AABREANAPPOY ITAIIAAAKII

Medetditar & ynuouds hoagtawexic uoavigsng cipeleiore Hmd Tob

I 3 \ \ 1 ) 1 3 ) )
ouyysagins zic v meploxhv Mroulddas Apduxc. Mt alvropov dpurrto-
Aoy wal meTpovpaguely ebéramw, dnefepydlovion T Szdopéva ympinie
gvadbasng Tob merpopasos. Tmoroyiloveor ta pevéln Nigegli of miped
he Bagewe wo wevéln L, M, Q, m, v xal o oxal 3i8ovrar mpoBohal abtév
elg tpivove L - M - wal Kp - Ne - Cal. *Exteng ~onoDzrelvran 2 apelx
& avTigTotyebvta els the Twpag Niggli elc Sraypdppaso si-al, si- fm,

r 1 > L r € ! 3 ~ b ! 1 A
sl- ¢ ol 51- alk xat suyxpivovtal ot O2oeig adrév &v oyioer wpdg wae wap-
mhaag Swxpopiopol Thv Tpitoyevey Fgowstitdy ti¢ Podémrne, knebeicag
¢x 16 ZOAAATOY (1961). Azuevdezon §7t 16 2Herasbiy mérpwpx sxnohou-
Oel wé pupav améuiiay, shplonopéyny Evtde Thv Gplwy Siasmopic Tav TEL-
Toyevév RgaiaTitiv, TOv yuumondy THe metpoveopueic Snapying tHig Poddmre.
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