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Abstract. This paper deals with the results of X-ray examinations of olivines
occurring in some Lower Silesian basalts. These have been shown to be forsterites
or chrysolites. Moreover, chemical and structural features of olivine xenoliths in
basalts have been investigated. On the basis of the obtained data these are supposed
to originate in peridotite layer of the mantle. Some olivines have been separated
gravitationally from molten basalts. Such a way of treatment of the sample did
not influence the results of determination of forsterite end-member content in
these minerals by means of X-ray technique used in this paper.

Olivines occur in Lower Silesian basalts as megacrysts or as main mi-
neral component of xenoliths embedded in these rocks. The xenoliths
have been examined in details by Kardymowicz (1967). Identification of
chemical composition and structure of olivines of these both types is in-
teresting as a valuable criterion for reconstruction of conditions of their
origin.

Chemical composition of olivines has been determined by means of
X-ray method basing on exact determination of d;3 inter-plane spacing
(Yoder, Sahama 1957).

Olivines forming xenoliths embedded in basalt occurring at Golebnik
hill in Mitoszéw near Les$na display dizo = 2.7708 A corresponding to
92,7% forsterite molecule content. For comparison, the composition of
this olivine has also been computed on the ground of the formula propo-
sed by Suturin, Suturina and Sestakov (1971)):

Fa = —3813.808 — 47.799a + 228.233b + 286.890¢c * 2.5%

where Fa — fayalite end-member content.

The content of Fo calculated by means of this equation for the value
of a=4741 A, b=10212 A and ¢ =5.987 A is 92.1 = 2.5%. Fx:om.the
point of view of the above-mentioned authors, this method, taking into
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account all the three lattice parameters of olivine, is the most precise one.
In the further part of the paper, the chemical composition of this mine-
ral has however been determined by means of Yoder and Sahama’s for-
mula in view of its simplicity and very good concordance of the results
obtained by this way with the results of determination made at the ap-
plication of Suturin, Suturina and Sestakov’s formula.

X-ray method of determination of chemical character of olivines is
varticularly useful when applied to fine-grained samples and when these
minerals occur in subordinate amounts or are unevenly distributed wit-
hin the rock, rendering difficult their microscopic determination. In such
cases, olivines for X-ray study can be separated by means of gravitational
differentiation taking place during melting of a basalt for two hours at
1350°C. The obtained material is monomineral in character. Olivines are
accompanied in it only by negligible amounts of basaltic glass, which can
be controlled by optical microscopy.

The results of X-ray determinations of chemical composition of olivi-

nes under consideration and the ratios of intensity of reflections oz
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22,20 are presented in Table 1. The latter values depend on the cha-
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Table 1

Forsterite end-member content in olivines from the Lower-Silesian basalts
and intensity ratio of some reflections

| 5

! OliAnnts o Forsterite end- Tics T Ta

I il -member con-

3 tent, in per cent T1s0 Lis1 L1z
Golebnik 88.8 0.50 0.51 0.49
Gracze 86.3 0.49 0.41 0.47
Kowalskie 90.0 0.47 0.49 0.50
Krzeniow 81.2 0.48 0.44 0.38
Lutynia 92.7 0l51 0.50 0.50
Mecinka 82.8 0.43 0.41 0.41
Mikolajowice 84.2 0.40 0.49 0.44
Pielgrzymka 83.7 0.40 0.41 0.42
Stozek Perkuna 89.7 0.46 0.48 0.48
Trupien 86.0 0.43 0.51 0,48
Wilcza Géra 84.2 0.43 0.44 0.54
Wysoka Stréza 89.3 0.42 0.42 0.42

racter of M'g'—O bonds in olivines, determining in turn the conditions
(p, ’:I‘) of origin of these minerals (Kuroda 1969). 1t is well-known that
olivines are stable within large range of temperatures and pressures.
:L\{Ig—O bonds in these minerals originated under high pressure condi-
-lons are generally covalent in character whereas if the pressure is low
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and temperature high — these are much more ionic. Olivines displaying
high intensity of reflections from 020 plane, showing distinct cleavage,
are typical for ultrabasic rocks formed under conditions of high pressures
and temperatures, exceeding those characteristics of amphibolite facies.
Olivines occurring in peridotites of Alpine type exhibit lower intensities
of reflections from 020 lattice planes. The lowest value of this parameter
is typical for olivines obtained synthetically under atmospheric pressure
(Kuroda, Matsuhisa 1970).

As follows from the data presented in Tables 1 and 2, olivines occur-
ring in the Lower Silesian basalts display intermediate values of intensi-
ty ratios when compared with those characteristics of these minerals
from peridotites of the Alpine type and olivines synthetized under atmo-
spheric pressure. Thermal treatment of basalts for gravitational sepera-
tion of olivines causes some change of the above intensity ratios which
gradually diminish with the increase of temperature as it is in the case
of olivines from xenoliths in basalt from Golebnik hill (Tab. 2).

Olivine displaying cleavage behaves in some other way. In this case,
the intensity of X-ray reflections from corresponding lattice planes de-
creases rapidly with the increase of temperature (Kuroda, Matsuhisa
1970). This is supposed to be connected with a change of the character

" of Mg—O bond from covalent to ionic. It seems, however, that the obse-

rved negligible decrease of the ratios of intensities in question with in-
crease of temperature (Tab. 2) does not influence the results of dgter_rm—
nation of forsterite end-member contents in olivines under examination.
Mg—O bonds in these minerals are rather ionic in character. Consequent-
ly, it cannot change under conditions of low pressure and merely eleya—
ted temperature and cause a decrease of cell parameters. This conclusion
is supported by the result of determination of forsterite end-member
content in olivines from xenoliths occurring in basalt from Gotebnik
hill heated at 1800°C under atmospheric pressure for 10 hours (Ho —
= 91.2%). This value is concordant (within the range of error) with those
obtained for olivines from not heated xenoliths in rocks from the same
locality. :

The convergence of intensity ratios for olivines from xenoliths occur-
ring in basalts and of corresponding values for these minerals from perido-
tite (Fo = 94.0%) is interesting (Tab. 2). The latter rock was collecteil
from the massif exposed in the Szczes¢ Boze mine in Groc_how, I:,o_we'.
Silesia. This fact seems to be of petrological importance since .ohvmes
from the above peridotite and those occurring in xenoliths w1th1nlsome
basalts display similar character of chemlcal.bonds. The latter conc us;lor%
is based on the comparison of intensity ratios. It should be added tha
the both olivines show a very similar chemical composition. It can be
thus supposed that the olivine xenoliths in Lower Silesian basalts come
from the upper part of peridotite layer of the Earth mantle. ;

The conclusions from these examinations can be summarized a

lows:

1. Olivines occurring in Lower Silesian basalts are forsteritic or chry-

ilfise) 1l indicati ir origi i ly stage of crystalli-
solitic in character indicating their origin during early :
zation of ultrabasic magma under conditions of moderate pressures. Com

s fol-
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Table 2

Intensity ratio of some reflections of olivines from different origin

Kind of olivi Ipso Tyso 1)
ind of olivine —_—
| Iy T34 ,1”2
1. Olivine from xenoliths in basalt Gotebnik:
a) unheated 0.68 0.72 0.68 :
b) heated at 1500°C (atmospheric pressure,
10 hours) 0.60 0.51 0.57
c) heated at 1800°C (atmospheric pressure,
10 hours) 0.60 0.49 0.51
2. Olivine from peridotite of mine Szcze$¢
Boze:
a) unheated 0.66 0.70 _0.66
b) heated at 1500°C (atmospheric pressure,
10 hours) 0.59 0.50 0.54
c) heated at 1800°C (atmospheric pressure,
10 hours) 2 0.51 0.46 0.51
3. Typical olivine with cleavage* R s e
4. Olivine from peridotites of Alpine type* 0.582 ‘ 0.501 ‘ 0.532
l 5. Olivine synthesized at atmospheric pres- ;
| sure* OB s 0233

*After Kuroda and Matsuhisa (1970).

paratively simple and precise X-ray method of Yoder and Sahama (1957)
is very convenient for determining chemical composition of olivins.

2. As follows from the X-ray study, olivine xenoliths occurring in
some Lower Silesian basalts come from peridotite layer of the mantle.

3. Olivine grains can be separated from molten basalt at elevated tem-
perature by means of gravitational differentiation even when they occur
in subordinate amounts and are unevenly distributed in the rock. The
increased temperature does not influence the results of determinations
of forsterite molecule content in olivines by means of X-ray technique
used in this study.
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Piotr WYSZOMIRSKI

WYNIKI BADAN RENTGENOGRAFICZNYCH OLIWINOW
Z NIEKTORYCH BAZALTOW DOLNOSLASKICH

Streszczenie

Wykonano badania sktadu chemicznego oliwinéw wystepujacych w nie-
ktorych bazaltach dolnoslaskich metodg rentgenograficzng. Stwierdzono,
ze majg one charakter forsterytu lub chryzolitu (tab. 1). Swiadczy to
o tworzeniu si¢ tych mineratéw w poczatkowym etapie krystalizacji mag-
my, jak tez o ultrazasadowym charakterze magmy wyjsciowej. Do okre-
Slenia charakteru chemicznego oliwinéw najbardziej przydatna jest sto-
sunkowo prosta i doktadna metoda zaproponowana przez Yodera i Sahame
(1957). Badano rowniez ksenolity oliwinowe wystepujace w mniektérych
skatach bazaltowych Dolnego Slaska. Ich cechy chemiczne i strukturalne
(tab. 2) pozwalajg twierdzi¢, ze pochodzg one z warstwy perydotytowej
plaszcza ziemskiego.

W pewnych przypadkach oliwiny wydzielano grawitacyjnie ze stopio-
nego bazaltu. Spos6b ten jest szczegélnie przydatny, gdy osobniki tego mi-
neratu sg drobnoziarniste, wystepuja w niewielkiej iloSci i sg rozlozone
w skale w spos6b niejednorodny co utrudnia badania mikroskopowe. Od-
dziatywanie podwyzszonej temperatury na oliwiny w trakcie tego procesu
nie wpltyneto na wyniki oznaczen udziatu czgsteczki forsterytowej w tych
mineratach stosowang metoda rentgenograficzna.

Iletp BBIIIIOMHPCKH

PE3YJIbTATbl PEHTTEHOTPA®UYECKOTO UCCJIENOBAHHUS
CJIMBUHOB M3 HEKOTOPBIX BA3AJIbTOB HH)XHEH CHUJIE3HUHU

Peswowme

PentrenorpauuecKkuM MeTOLOM HCCJeI0BAJICsS xmquecmﬂ COCTaB 0JIH-
BHHOB, COJEpPXKALIMXCs B HeKOTopbiX 6asanabTax Huknen Cuiesun. I\QHC’EH-
THPOBAHO, YTO OHM 006J1alal0T XapaKTepoM (popcTepuTa WM XpH3oJura (TadJ.
1). Y3 atoro caenyer, uto MUHEpaJbl 00pa3oBaIHCh B HAYaJbHOM 3Tane KpH-
CTAJIJIM3allMd MArMbl 0 YTO MCXOAHAsl MarMa OTHOCHJIACh K yJAbTPAOCHOBHOMY
tuny. [nst onmpejeneHusi XUMHUECKOTO XapaKTepa OJIMBHHOB uanﬂéonee npi-
rojleH CpPaBHUTeNLHO MPOCTOH H TOYHBI MeTol, npeasoxenuoiit HMoaepow
u Caxawmoint (1957). Kpome Toro, HccjeaoBaJHCh OJHBHHOBbHIC KCEHOJIHTHI,
npejcTaBientble B HeKOTopbiX Oasanbrax Huxuneit Cuesuu. Ha ocHoBanHH
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WX XHMHUYECKHX H CTPYKTYPHbIX MPH3HAKOB (TalJ. 2) MOMKHO NPEAnoJararb,
4YTO CBOHM TMPOHCXOXKAEHHEM OHH CBSI3@HBI C MEPHAOTHTOBBIM CJIOEM MaHTHH.

B HEKOTOPBIX CJIy4asiX OJHBHHbBI BbULEJSIHCH TPABUTALHOHHBIM MyTEM H3
pacn/iaBieHHoro 6asanbra. JTOT Crnocod 0cO0EHHO pPeKOMeHyeTCsl MpHMeH-
SiTh, KOTJla OJIMBHHBI CHJILHO MEJIKO3€pPHHCTDI, NPEACTaBJICHLI B HEeGOIbIIOM
KOJIHUECTBE H PAClpe/esieHbl B Nopojie BecbMa HepaBHOMEPHO, UTO 3aTpy-
HsleT MHKPOCKoNHMueckue HaOiiofenusi. BosjeiictBue BLICOKOH TeMIepaTyphbl
BO BpeMsi 3TOrO Ipoliecca He MOBJHSIO HAa Pe3ysbTaT Onpele/eHus tdopcre-
PHTOBOrO KOMIIOHEHTa B 3THX MUHEpa/aX MPUMEHEHHBIM peHTreHorpaguuec-

KHM METOAOM.



