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Summary : The chemismus of a voleanic rock (rhyo-
lite) is studied, found by the author in the district of Sidironeron,
Drama, Greece. After a brief mineralogical and petrographical
examination there are calculaled the data of ehemical analyses,
the Niggli values, the values of the basts and the ones of @, L, M,
7, y and p. On the basis of them the corresponding points are
placed on the Q-L-M and Kp-Le-Cal iriangles. The rorm
composition of the rock is caleulated and the eorresponding points
of the Niggli values are plotted on differentiation diagrams com-
pared with the differentiation curves of the pefrographieal areu
of Rhodope. It is shown that the examined rock follows with high
precision the chemismus of Rhodope. Finally from the Niggli
values there is found on the basis of the diagram the composition
and ratio of the norm feldspars of the analyzed rock. The compo-
sition of the feldspars, calcutated from the values of the analyses,
is found to be in agreement with the one optically defermined.

1. Indiroduciion

In the district of Drama and especially in the Elatia forest north
of Sidironeron, a volcanic occurrence consisting of rhyolite was found
by the author. This rock was studied geologically, mineralogically and
petrographically (papapakis 1972) but no petrochemical data were
given, Complete chemical analysis of a specimen of this rock led to the
conclusions given further below.

2. Mineralogical composition and petrographic type of the analysed specimen

The rhyolite shows a typical porphyritic structure with pheno-
crysts ol sanidine, plagioclase, quartz and a few phenocrysts of biotite.
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The ground mass ranges from microcrystalline to cryptocrystalline,
and needle - like dendrites are distinguished scattered in it. Afluidal
texture is observed in nearly all specimens, together with bending and
slipping of the phenccrysts. Cataclastic phenomena are particularly
strong in some zones of the rock arranged parallel Lo vne another and
interchanged with zones where no cataclastic phenomena are observed.
Evidently these zones form regions of magna intrusion intoe parts of
an already solidified rock.

Hydrothermal solutions intruded later into the rock and filled its
cavities with a second generation quartz, as well as desmine. They also
caused kaolinization of the sanidine phenocrysls while the plagioclase
remained unaffected.

The average percentage of the rock is the following:

Biotite 4.33
Quarlz 7.12
Sanidine 8.26

Zoned plagioclase
of an average composilion 329, An 11.87
Ground mass 67.56
Taotal 100.00

The sanidine appears in phenocrysls with prismatic shape elon-
gated paralled to [100]. Twinning 1s rarely observed. The optical con-
stants are:

extinction angles mna:e=+6" ny:c=26°
oplical axes angle (—) 2V =26°
dispersion g>u slrong
optic axial plane amways perpendicular to {010},

According to TutTLE (1952) is classified in the group of low - sani-
dine,

The plagivelase appears also in phenocrysts, slightly zoned with
an average anorthite content 329 (acidic andesine}. The multiple
twinning follows mamnly the laws of Albit - Carslbad, Albit and Carslbad
according to the frequency of appearance. Their optical constants
are:

optical axes angle {—} 2V =84° ¢>u strong

Quartz appears in two generations of crystallization, that is: a)
as phenocrysts in the ground mass and b) as crystals in cavities of the
rock. In the second case quartz has crystallized [rom thermal solutions
which intruded secondarily in the rock.

Zeolite appears topether with quartz in small quantities inside the
cavities of the rock. The zeolite is desmine.
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Biotite always appears in phenocrysts of pseudo - hexagonal
sheets. It shows pleochroism:
ng == greyish yellow
ng == n, — dark Dbrownisch yellow lo reddish brown

The angle of optical axes 1s (-) 2V=122 and the refractive indices

najn"= 1.64, Consequently it is lepidomelane (according to BURK-
HAaRDS diagrams in TROGER (1956). The reddisch brown colour of the
sections is evidently due to titanium in the erystal structure.

Apart from the described minerals there exist also rare crystals
basaltic hornblende, sphene, apatite and zirron.

On the basis of the mineralogical composition and structure the
rock is characterized as biolitic rhyolite. Tt must be noted that the
examined rhyolite has much in commeon with the rhyvolites discribed by
sorp ATos (1961), found al the Greek Rhodope, near the Greek - Bulga-
rian border northeast of Paranestion and north of Stavroupolis. The
similarity is especially marked to a specimen from the hill Tsounova
north of Xanthi. This similarit¥ extends also to the petrochemistry
of the two rocks.

3. Petrochemical observations

The data of the chemical analysis of the examined rhyolite are
given in the following Table 1. For comparison are also given the che-
mical data of arhyolite from the district of the Greek - Bulgarian
border north of Xanthi.

TABLE 1
Chemical analyses of rhyoelites
1 2

S0, 68.95 69.03
AlLO, 14,21 14.46
FiyOy 2.57 1.24
FeO .65 1.15
MnO 0,09 0,07
MgO 0.99 0.94
Ca0 2.42 2.04
Na,O 3.19 3.46
K,0 4.03 3.86
TiO, 0.64 0.33
+ PO, .13 0.19
+H,G 1.656 2.34%
—I11,0 .77 (.48
100,29 100.02
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1 : Biotitic rhyolite. Elatia forest, Sideroneron Drama.
2 : Rhyolite with biotite-hornblende and augite. Mountain Usounova, nothern

of Xanthi.
Analyzer : 1 D, Konstantinou, Thessaloniki
2 K. Soldatos, Ziirich.

From the above numbers of the analysis the Niggli values were
calculated as follows:

TABLE 2

Niggli values corresponding to the anvlyses in Table 1

1 2
si 334.7 338
al h0.5 41,7
fm 19.5 16.6
c 12.6 13.2
atk 27.4 28.6
ti 2.3 1.2
P 0.3 0.3
k 0.45 0.42
mg 0.37 0.41
w 0.76 0.47
q +125.6 +123.6
al-alk 131 13.1
2 alk
arralk 0.81 0.81
magma yoscmititgranitisch / yosemititgranitisch
adamellitisch

In terms of these values the petrographical type of the volcanic
occurrence can be characterized after sumrmi (1959) as follows: salic
magma, relatively poor in calcium, intermediary alkaline. Petrogra-
phic province: pacific type.

From the analyses the following values of the basis are obtained:

TABLE 3

Values of the basis corresponding lo the analyses of Table 1

Q Kp Ne Cal Sp I's Fa Fo Ru Cp

1 53.6 14.7 17.8 71 0.8 2.7 0.9 1.7 0.5 0.2
53.6 14.2 19.4 7.3 0.4 1.4 1.5 1.7 0.2 0.3
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From the values in Table 3 are obtained the values of L, M, Q, m, v

and u in Table 4

TABLE 4

Values of L, M, Q, n, y and u from the analyses of Table 1.

L
1 39.6
2 40.9

M Q T Y i
6.8 53.6 0.18 0 0.32
5.5 53.6 017 0 0,37

Plot of the values ol the analyzet rhyolite on a Q, L, M trian-
gle is seen in Iig. 1, and of the values = and % on « Kp-Ne- Cal

triangle in Fig. 2.

LY Y

N L¥4 — LY k¥ N

Fig. 1. Plot of the values Q, L, M, of the analyzed rhyolitic specimen

From the values ol the basis the norm mineralogical compositions
of the analvzed rhyolitic specimen and of the rhyolite from the district
north of Xanthi were calculated as follows:
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Fig. 2. Plot of n and » of the analyzed rhyotitie specimen
TABLE 5
Norm mineralogieal composition from the numbers af the basis

Or Ab An En Hy Cord Mt Hm Ru (p

1 27.1 24.5 29.7 11.8 2.3 —- 1.9 18 06 05 02

y 25,8 239 323 122 23 11 07 14 — 0.2 0.3

In order to determine exactly Lhe chemistry of the rhyolite under
examination in relation to the chemismus of other tertiary voleanic
rocks of Rhodope, to which the examined rock belongs the Niggli
values of Table 2 are compared with those of the volcanic rocks of
Rhodope. (SoLpatos 1961) examining systematically the chemismus
of the magmas of the tertiary volcanic rocks from the BRhodope
magsive collected the analyses of 40 specimens from Greek Rhodope
western Thrace and .Samothrace as well as of ‘the districts Orgajden
and Malaschewska (Bulgarian Rbodope}.
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On the basis of the Niggli values from these analyses he drew
the differentialion curves of al, fm, ¢ and alk in terms of si. These four
curves for values of si up to 250 are given together in Fig. 3

Difterenliation carves of valcanic
rocks of Rbodope

\; 1 S L

—3 8i
250 300 350 400
Frg. 3. si-al, si-fin, si-c and si-alk diagrams and composition of thelr position with
the differentiation curves of voleanie rocks of Rhodope

In the same diagram have also been tranferred the points which
gorrespond to the Niggh values of the examined rock. 1L is remarkable
that the points which correspond to the values al, Ifm, ¢ and alk for
si 334,7 of the exammed rhyolite are close to the curves of the R hodope
rocks, which means that the examined rock is a nearly typical repre-
sentalive of the petrographical area of R hodope.

Fig. 4 18 a general representalion of the composition and ration
of the Norm feldspars of the examined rock, but under the restriction
that the 510, is sufficient for the formation of the feldspars, a condition
which is [ulflled in the examined rhyolite. From the posiotion of the

. . 2 alk .
points which correspond to thev alues k and ali-dﬁl} of Lthe volcanic rock

it is derived that its plagioclace have a composilion corresponding to
acidic andesine, which is in complete agreement wilh the optically
determined composition, which, as mentioned previously amounts
to 329 An (acidic andesine). It is concluded also that the ralio of the
alkalifeldspars to the total of feldspars is about 0.36 whereas {rom point
counlers resulls o ratio of sanidine phenocrysts Lo the whole of the
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feldspar phenocrysts equal to 0.41. The dillerence iz small and it is
explained by the fact Lhat besides the phenocrysts there is also a large

Na — Feldspat K—Feldspat
Kt: F
A€hit
0.9
08
DLigokéas ¢
b7 T
Amdesin 0,6
52 alk
- ’ i+ aly
Labrador 0,4
0,2
Bytownit 02
0,1
Anorthit 3
—K —> K. F

Fig. 4. Composttion and ratio of the norm feldspars of the analyzed rhyolite

ground mass (67,56 %), the composition of which is usually different
from that of the phenocrysts and consequently alters the average of
the menlioned ratio.
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INEPI TOY XHMIEMOY THE PYOAIOIKHYE EMOANIZEQE
ZIAHPONEPOY APAMAX

L)
[Enad]

AAEZANAPOY 11ATTAAAKIT

Meretditar & ynuioude foaioreauod metpopxtos (puoitlon) edselév-
Tog Umd Toll cuyyprpiwg elg tiv meployny Didncovéoou Apdpxs. Meta oiv-
Topov GpUXTGhoYIXTY xob TeTpoypaguiy Ebétaaw Enzbspyalovrar Ta dedo-

w6y pnuamdy evarloswy, Smeroyilovean T2 pevébn Niggl, af <ipel

péva @y gaunéy 4 , Y% usyén Niggli, u
e Paoewe wal o payely 1L, M, Q, =, v wai g "Exl =f Piozt adzév tomo-

= o e e RV Nk
crelvrar Td dvrisTouge orusix zig Tplvewsx (- L - M xal Kp - Ne - Cal
[T IV‘_”_ ] 8 " A\ 3 I =~ ) b

nohayifaTal K SuvyTixd dpurtohoyinn aboTacis Toh TETpULATOC Kol

srolvran ele Baypdppase Sapoptopot 8l - al, si-fm, si-¢ xal si-
tomolletoliveay et Y et POPLOLL . ’
alk o dvtioTouyx éx tav peyzliv Niggll onpeia 2v ouvduxopd mpbs Tdg
xaumlras Slagogionod TAV ToLTovEVEY HPRieTiTéY TR meTpoypamixte Emap-
ylec <H¢ Poddmmc. "Anodzuevdetar 870 16 Omb peRérrv métpopa dxoiaubel

hJ o, = 2 —l’ _\ . \\ ':\‘ P 8! - Ti} 3 ~ - ~
ueTd meydhng gxpiPeloc tov ymuioudy tHe Poddmme. Térog #x tév tuubv
Niggli ebploxevar Bdosy Suuypdpparoe ) TEpextindTne 100 TETEOLXTOS
elg Buvnmmone dotploug e xal % cbatasg altidv. ‘Il aetasg ~dv dotplov
dmohoyilopwévn fx wdv Twdv Tév dvakbozov ehstouster sl cuppovizy wé
v onTmix@e mwposdopoleloay ToxbTry.
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