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ADULARIA FROM THE BASEMENT OF THE CRACOW-
-SILESIAN MONOCLINE NEAR ZAWIERCIE

Abstract. Macro- and microscopic studies, as well as X-ray, IR spectroscopic and electron
microprobe investigations were carried out on adularias from veinlets crosscutting the altered sedi-
mentary rocks of the basement of the Cracow-Silesian monocline near Zawiercie. It was found
that they are minerals varying in the degree of order — from low to intermediate. The content of
the Ab component ranges from 1.5 to 2.5% (occasionally up to 4%;), while that of the An component
is generally less than 1%. A characteristic feature of the adularia crystals studied is the presence of
diadochic admixtures of barium, averaging 0.1—0.3 wt.% BaO, but sporadically running up to 1
wt.%, BaO. The adularia studied is another, after baryte, mineral from the basement of the Cracow-
-Silesian monocline that shows a concentration of barium.

INTRODUCTION

The rocks of the sub-Devonian basement of the Cracow-Silesian monocline are
crosscut by a complex network of veinlets of different age and varying mineralo-
gical composition. About 100 minerals have been identified in them so far, over
75% in this number being ore minerals of Fe, Cu, Mo, Zn, Pb, Bi, W, Ag, Au, Co,
Ni and As.

Adularia is a common component of fissure veinlets and rocks subject to potas-
sium metasomatism. It was found in 11 out of 23 boreholes studied. Adularia was
reported by many investigators, mainly from altered sedimentary rocks older than
the Devonian (Lydka 1971, 1973; Ciemniewska 1978; Haranczyk 1978; Bpmba,
Muszyniski 1980; Muszynski, Skowronski 1980; Harar'lczyk. 1982). Adularia was
also found in the igneous rocks of this area: diabases (Juskowiak, Ryka ’1964; Rykq
1974; Heflik, Muszyriski 1983), granodiorites (Bana$ ef al. 1972; Banas, Plekarsk}
1978), and in the rocks of the rhyolite-dacite group (Juskowiak, Ryka 1964; Banas
et al. 1972; Harariczyk 1982). G

A preliminary description of adularia from the basement near Zawiercie was
given by Muszynski and Skowronski (1980). The detailed studies of this mineral
were carried out on samples derived from four boreholes: WB-9, WB-112, Pz-9 and
A-4 (Fig. 1). These were samples: WB-9/8 (taken at a depth of 240 m), Pz-9/27
(554.5 m), Pz-9/31 (579.5 m), WB-112/21 (479 m), A-4/32 (538 m). They were taken

* Institute of Geology and Mineral Deposits, Academy of Mining and Metallurgy in Cracow (Kra-
kow, al. Mickiewicza 30).
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Wo<9 Fig. 1. The location of boreholes from which

9 J 10km samples of mineral veins with adularia were taken
for mineralogical investigations

from veinlets occurring in poorly altered clay-clastic Silurian rocks. Adularia was
subjected to macro- and microscopic studies, X-ray diffraction, infrared spectro-
scopic and electron microprobe analyses.

EXPERIMENTAL

X-ray powder patterns were recorded with a DRON-1.5 diffractometer, using
filtered CuK, radiation. Infrared absorption spectra were obtained with a Carl
Zeiss-Jena UR-10 spectrometer, using KBr discs, These investigations were carried
out on adularia fractions separated by hand under the stereoscopic microscope.
Prior to separation, the ground vein matter was hot-treated with a 109, HCI solution
to remove carbonate minerals. Because of the small size (a few mm) of veinlets and
adularia crystals and their intergrowths with the other components of the veinlets,
the preparation of an adequate amount of adularia fraction presented considerable
difficulties. Therefore, adularia fraction was separated only from the samples WB-9/8,
Pz-9/31 and WB-112/21.

Chemical determinations were made on an ARL SEMQ electron microprobe
operated at an accelerating voltage of 20 kV and a sample current of 15 nA, The
material to be investigated was prepared in the form of polished sections made from
fragmcnts.of veinlets with adularia sealed in the Epidian organic resin, To give
a conductive surface, the samples were coated with a thin (about 100 A) layer of
gold. Adularia grains were analysed for K, Na, Ba, Ca and Fe, using complex stan-
qards only. K was determined using KH,PO,, Na — synthetic glass (its COMpOsi-
tnor'mz 71.62 wt.77 8i0,, 1.32 wt.%, Al Oy, 0.15 wt.%, Fe,0,, 8.70 wt.7; Ca0, 3.75
wt.% ‘MgO, 13.85 wl.% Na,0), Ba—BaF, or BaSO,, Ca—CaF, or CaCo,, Fe—
—FeS;. The content of these elements was determined from the intensity of the K
If'n]c, ‘lmd only barium content was determined from the intensity of the L, line. Thél
Yory Tutroscni i th ey s i Lomie number diftice Sine
effect was omitted from the calcul;itions. e iy s

RESULTS
Macro- and microscopic studies
qua"rrt};ca?](glulél:;?it:tugi?d <»ccurT] in fissure veinlets (Phot. 1) in paragenesis with
7 ¢ ) Sing SUZ ace AN ] i i
and unidentified ore mi:ch;:l * ARy crukedinal et

44

In similar parageneses, noted however in other boreholes, ore minerals are gene-
rally represented by pyrite, chalcopyrite, sphalerite, molibdenite, and sporadigal]y
by Bi and W minerals (Lydka 1971; Bukowy, Slésarz 1975 Haranczyk 1979; Ciem-
niewska 1978; Zietek-Kruszewska 1980). In the samples studied adularia is older
than quartz and calcite, as its crystals grew directly on the side walls of fissures, and
quartz and calcite crystallized successively on these crystals (Phot. 2). ; ‘

Macroscopically adularia is usually transparent, colourless or grey, little dlﬂtel'-
ing from the accompanying quartz. Sometimes it has a pale-pink colour, which
makes it similar to carbonate minerals. Adularia crystals are small, generally up to
1 mm, attaining a maximum size of 2 mm. Viewed under the microscope, they some-
times show a habit of short prisms with the cross-scctiqn close to a rhpmb. :

The most pronounced diagnostic feature of adularia under the microscope is
its optical heterogeneity. It manifests itse!f in the sector-zonal struqurc ar}d quttpd
or wavy extinction (Phot. 2). Characteristic are also the ortho{rhom.bnc hablts of idio-
and hipidiomorphic adularia crystals, observed commonly in thin sections. These
crystals often form microdruses at the edges of veinlets (Phot. 2). Adularias may
also form irregular xenomorphic grains and then they look exactly like quartz. Vie-
wed under the microscope, fine, xenomorphic crystals of adq]ang are also hardly
distinguishable from albite. However, any doubts can be readily dispelled by cono-
scopic studies. Adularia crystals usually resemble interference patterns typical of
optically negative uniaxial minerals. This is because the adularias st}1d1ed have
a small optic axial angle, usually from some 1o a dozen or so degrees, at the most
amounting to about 40°. This feature indicates that the degree o.f structural ordering
of these minerals is low to intermediate. It corrcsponds. to sanidine, the intermediate
members between sanidine and orthoclase, anfl cxccptlonall)( to orthoclase. ;

Adularia in the veinlets is usually fresh, being qn]y sometimes r;placed by kaoh];
nite, sericite and/or muscovite and calcite. It contains scarce inclusions of wall roc
components, early-crystallized chlorites and ore minerals.

- ¢ ectroscopic investigations : : ;
f T'f;}}]’e ;(n-gayl(}lziﬁrszf)ction pattcfns obtained for the adularias (Fig. 2) are typlcall1 of
K-feldspars with a low or, at most, medium degree of ordcrmg 9f Sl/,?]l 1}1]1 their
crystal lattice. This is evidenced by the sharp /30 and 13{ rci’icct.lrons, wh]|(§685 owtrrllz
tendency to split. The projection r;oi?tﬁ r‘)]ott;)cd”(;]r};c})1 \S)\::ig;ll;:lzndmgrigegson’? grrltho-

ai ata (Tab. all in the “’high-sa e :

Slzzlg :rf:;‘:’cF?:rtr: ltr;fcds:lructlfral poizlt of view, the closest to sanidine f1s adu}’anaafrorlz
the sample WB-112/21, and the closest to orthoclase — adularia from t ]? s0$];:1
Pz-9/31. The feldspars under study have normal dimensions of the unit cell. g

to this, it is possible to determine the content of the albite component from the 201

Table 1
Data for the determination of the structural state and composition of adularias by Wright’s method
(1968)
Sample
hkl Pz-9/31 WB-9/8 WB-112/21
20 | % Ab 201, | % Ab 20 | % Ab

201 20.95 -] I 20.96 0 20.95 0

060 41.67 41.64 :(l)gg

204 50.71 50.74 i
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Fig. 2. X-ray diffraction patterns of adularias Cu
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Table 2
Wave numbers (cm~*) of infrared absorption bands of adularias
Sample
Pz-9/31 \ WB-9/8 WB-112/21

— 413 407
429 430 430
541 543 544
586 582 584
640 637 639
727 729 727
779 780 779
1017 1017 =

1051 1043 1037
1127 1127 1132

reflection and Wright’s diagram. It was found that the adularias studied either con-
tain no albite component or its content seldom rises above 5% Ab.

The infrared absorption spectra of the adularias (Fig. 3, Tab. 2) point again to
the low or medium degree of order. This can be inferred from the general diffusion
of bands, particularly in the range 700—800 cm~*, as well as from the presence of
only two distinct bands (sometimes accompanied by a third, weak inflexion) in the
region of v, stretching vibrations (900—1200 cm™~1), and the low_intensity of the
730 cm~! band (Hafner, Laves 1957). Moreover, the studies of Cerny and Chap-
man (1984) have shown that the shape of the curve and the position of some absorp-
tion bands in the range 15.0—19.0 pm (666.7—526.3 cm~*') change in response to
the change in the degree of structural ordering of K-feldspars. For adularia from

Lumlllcm™
18.61
0o,
540
18,51 i Pz-9/31
a
wB-9/8
A
18.4 1 WB-112/21
A
+545 o

18,31 A
Fig. 4. The position of projection points J A
for adularias from the samples P;-9/31, =
WB-9/8 and WB-112/21 on the diagram 455 o
of Cerny and Chapman (1984), and the L 550
points for adularias with the following J ° .
structures distinguished by these authors .
1 — of maximum microcline, 2 — of ortho- e 61].5 611.0 6:}5 lem™)
clase with subordinate intermediate microcline, g T T T T T ! X
3 — of high-sanidine with subordinate inter- 15.4 155 156 157 15.8(um]
mediate microcline, 4sm;i—(-ﬁn:f high-temperature 16 7 Itk Ay ARe
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the sample WB-112/21 characteristic ar¢ the 544 and 639 cx_nl‘l bands, V\:hile for
adularia from the sample Pz-9/31 — the 541 and 639 cm’ bands. It appears,
est similarity to high-sanidine with sub-

therefore, that the former shows the clos
ordinate intermediate microcline (Cerny, Chapman 1984), whereas the latter —
to orthoclase with subordinate intermediate microcline (Fig. 4).

Chemical determinations

Some of the samples (A-4/32, Pz-9/27, Pz-9/31, WB-9/8) were anglysed by elec-
tron microprobe. Data for all of the analysed sites were presented in the table 3.
Distribution some of these sites show photographs 4a, 5a, 6a.

It was found that the adularia present in them is characterized by a low content
of Ca0, Na,O and BaO (Tab. 3). In addition, Fe,0; content was determined for
pale-pink adularia from the Pz-9/31 sample and was found to run up to 0.1 wt.%;
(Tab. 3). However, the distribution of iron in the analysed crystal is not uniform,
presumably due to the presence of submicroscopic concentrations of haematite.
This mineral is very likely responsible for the pale-pink colour observed macroscopi-
cally in adularia from the sample Pz-9/31.

Potassium content in the adularia crystals is close to theoretical for K-feldspars,
varying from 13.3 to 16.7 wt.%, K,O (Tab. 3). The lowest potassium contents are

Table 3
Electron microprobe analysis of adularias
Sidiatds Content of components (wt %)
Sample | of analy-
ad B K,O Na,O CaO BaO Fe, 05
1 15.6 0.29 0.11 0.18 n.d.
2 15.8 0.31 0.14 0.15 n.d.
3 16.0 0.21 0.05 0.25 n.d.
4 16.0 0.25 0.14 0.14 n.d.
A-4/32 4 16.1 0.18 0.07 0.19 n.d.
6 15.8 0.50 0.10 0.14 n.d.
7/ 16.2 0.34 0.21 0.05 n.d.
8 16.1 0.37 0.14 0.14 n.d.
9 16.0 0.42 0.14 0.09 n.d.
P2-9/27 1 16.1 0.29 0.07 0.18 n.d.
2 16.0 0.41 0.17 0.35 n.d.
1 16.7 0.30 0.08
: ’ ) 0.19 0.1
Pz-9/31 2 16.7 0.32 0.15 0.20 0 1?
*3 16.5 0,28 0.12 0.19 0.10
; 1357 0.27 0.01 0.38 n.d.
x 13.3 0.24 —_ 0.97 n.d
13.8 0.23 0.03 - b
g . 0.52 .d.
WB-9/8 ‘51 14.0 0.23 0.01 0.90 2 d
6 ;:(2) 0.23 0.01 0.83 n.d.
4 ]4- 0.20 0.02 0.71 n.d.
3 0.20 0.02 0.36 n.d.
n.d. — not determined.
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paralleled by the highest content of sodium, calcium, and especially barium admix-
tures. In all the analysed samples the content of sodium is similar, between 0.2
and 0.3 wt.%;, seldom rising above 0.5 wt.%, Na,O (Tab. 3). The distri’bution of th'is
element in adularia crystals is uniform (Phots. 3—6). The contents of the Ab compo-
nent calculated from elegtr(_m microprobe analyses are in accord with the X-I:ay
2%a:£d generally fall within the range 1.5—2.5% Ab, sporadically running up to

Calcium content in the adularia crystals is lower than that of sodium
not rise above 0.2 \_Ivt.% CaO (Tab. 3). This corresponds to the content oztl”ntcllledc:ri
component amounting at the most to 19. The Ca content is obviously the lowest
in adularia crystals from the sample WB-9/8, where it is close to the geochemical
background of this element. A point of interest is that this sample has the highest
barium content. In the analysed crystals calcium shows non-uniform distribution,
as illustrated by adularia from the sample A-4 (Phot. 6). It concentrates mainly in
the marginal parts of this mineral, on the contact with the neighbouring calcite.

A characteristic feature of adularia in the samples studied is the increased con-
tent of barium, even running up to 1.0 wt.% BaO in the sample WB-9/8. In the other
samples its content is lower, ranging from 0.1 to 0.3 wt.% BaO. Barium is generally
distributed unevenly, as shown by the sample WB-9/8 (Phots. 3, 4).

DISCUSSION AND CONCLUSIONS

In respect of macro- and microscopic features, the adularias studied are typical
representatives of this variety of potassium feldspars. Their hipidiomorphic crystals
show a pseudo-orthorhombic habit and optical heterogeneity, typical of adularias
(Phot. 2).

The results of optical studies, and particularly of X-ray and infrared spectro-
scopic investigations indicate unequivocally that the degree of structural order of
these adularias varies from low to intermediate. This is shown by the position of
projection points both on the diagram of Cerny and Chapman (1984) (Fig. 4) and
on Wright’s diagram (1968). i

Like all the feldspars of this type investigated to-date (Smith 1974; Cerny, Chap-
man 1984), the adularias studied have an insignificant content of sodium (0.2—
—0.5 wt.%, NaO) and calcium (up to 0.2 wt.%;, CaO) (Tab. 3). A feature deserving
note is the increased barium content, averaging 0.1—0.3 wt.%; but sporadically run-
ning up to 1 wt.% BaO (sample WB-9/8). These observations are in good agreement
with the data of other authors (Weibel 1957, 1961; Weibel, Mayer 1957; Rybach,
Nissen 1967; Smith 1974; Dimitriadis, Soldatos 1978; Cerny, Chapman 1984). :

As regards subordinate elements, worth noting is the non-uniform distribution
of calcium and barium in the adularia crystals, in contrast to sodium distribution
(Phots. 3, 4, 6). There is a distinct negative correlation between the contents of the
two former components (Tab. 3), best illustrated by the sample WB-9/8. ;

The increased barium content is characteristic of a large number of igneous
rocks from the basement of the Cracow-Silesian monocline, especially those subject
to hydrothermal alteration. Sporadically it runs up even to 0.6 wt.% (Pendias 1974).
In the mineral veins crosscutting the basement rocks of the Cracow-Silesian mono-
cline there often appears a separate mineral phase of barium — baryte (W|e§er
1957; Juskowiak, Ryka 1964; Bukowy, Slésarz 1968, 1975; Lydka 1973; Pendias
1974; Ryka 1974; Slésarz 1979; Harariczyk 1982; Muszynski, Natkaniec-Nowak
1982: Slésarz et al. 1982; Slésarz, Karwowski 1983). Diadochic Ba admixtures are
presumably also present in the crystals of celestine which accompanies baryte (Mu-
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el : . G16sarz. Karwowski 1983). The adularia under
szyniski, Natkaniec-Nowak 1982; Slosarz, . oy ¢
3:33; is, therefore, another mineral from the basement of the Cracow-Silesian mono

cline, in which barium concentration has taken place.

The authors wish to express their thanks to Professor Tadeusz Wieser
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Marek MUSZYNSKI, Piotr WYSZOMIRSKI

ADULAR Z PODLOZA MONOKLINY SLASKO-KRAKOWSKIEJ
OKOLIC ZAWIERCIA

Streszczenie

Badano krysztaty adularu wystepujace w Zylkagh przecinajqcych zmienione skaly
osadowe monokliny $lasko-krakowskiej w okolicach Zawiercia. Wystepuja one
w paragenezie z kwarcem i kalcytem, czgsto W towarzystwie podrzednych ilodci
Mg—Fe-chlorytéw oraz mineratéw rudnych giéwnie Fe3 Cu, Zn, Mo. Badaqeke}du-
lary sa mineratami o zmiennym stopniu uporqukqwama strukgury — od nis; 1egko
do $redniego. Zawarto$¢ czasteczki Ab wynosi w nlch .1,5—2,5 é, (sporadyc}zlmeko :
4%;), za$ czasteczki An — z reguly jest znacznie mniejsza od 17%. Ceo::.hz:j c hara tel;
rystyczng badanych krysztatéw adularu jest wystgpowanie womch dia c())c gwyc_
domieszek baru. Na ogdt mieszczg si¢ one w gramcachﬂ 0,1—0,3% wag. BaO. Soia
dycznie zawarto$¢ tego sktadnika dochogim do qk. 1% wag. BaO. Badarllc)l,' a u,laf
stanowi przyktad kolejnego — po barycie — mineratu z podtoza monokliny $la

sko-krakowskiej, w ktérym ma miejsce koncentracja baru.

OBJASNIENIA FIGUR

Fig. 1. Szkic rozmieszczenia otworow wiertniczych, 2 ktérych pobrano probki zyt mineralnych
z adularem do badan mineyalogncznych
Fig. 2. Dyfraktogramy rentgenowskie adularoéw
O — refleksy pochodzace od domieszki k.wa{cu S
Fig. 3. Krzywe absorpcyjne w podczerwieni adular ey
2 C — g,asma pochogzqcc od domieszki kalcytu,d Q] —6pasr;a pog}l;z(]l(zacl‘.:zo;/g(im123;;-;7;“? WBA12b1 e
i i tow projekcyjnych adularow z prol 2-9/31, 2
s gioalgf:;li?a pCu:rlr(xcgo 1p CJhapmana (1984) z wyrbznionymi przez tych autoréw adularami
o strukturze:
1 — mikroklinu maksimum, :
dynu wysokotemperaturowego z podrzgdnym udzialem
wysokotemperaturowego

2 — ortoklazu z podrz¢dnym udzialem mikroklinuéredniotemperaturowego, 3 o sani-
x mikroklinu $redniotemperaturowego, 4 — sanidynu

St
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OBJASNIENIA FOTOGRAFII

Plansza I

Fot. 1. System zylek szczelinowych, adularowo-kwarcowo-kalcytowych w metamulowcu. Probka

Pz-9/31. Polaroidy skrzyzowane, pow. ok. 50 %
Fot. 2. Optycznie niejednorodne krysztatki adulgru 0

w zylce adularowo-kwarcowo-kalcytowej w metamulowcu.

skrzyzowane, pow. ok. 90X

Ad — adular, C — kalcyt, O — kwarc.

charakterystycznym, rombowym pokrpju
Probka Pz-9/27. Polaroidy

Plansza II

Fot. 3. Adular z wrostkami kwarcu (Q) w zylce chlorytowo-adularowo-kwarcowo-kalcytowe
z metapiaskowca. Probka WB-9/8
a — elektronowy obraz topograficzny, b — obraz scanningowy KK&’ ¢ — obraz scanningowy Na](a, d —
obraz scanningowy BaLa. Wielko$é obrazu: 145 %110 pm

Plansza III

Fot. 4. Adular w zylce chlorytowo-adularowo-kwarcowo-kalcytowej z metapiaskowca. Prébka
WB-9/8
a — eclektronowy obraz topograficzny z naniesionymi numerami punktéw analitycznych, b — obraz scannin-
gowy KKa, ¢ — obraz scanningowy NaKa, d — obraz scanningowy BaLa, ¢ — obraz scanningowy CaKa.
Wielko$é obrazu: 60 x47 pm

Plansza 1V

Fot. 5. Adular w Zylce adularowo-kwarcowo-kalcytowej z metapiaskowca. Probka Pz-9/31
a — elektronowy obraz topograficzny z naniesionymi numerami punktéw analitycznych, b — obraz scannin-

gowy KKa, ¢ — obraz scanningowy NaKa, d — obraz scanningowy CaKa, e — obraz scanningowy FeK .
Wielkoéé obrazu: 72 x 56 pm. o

Plansza V

Fot. 6. er/gazr w zylce chlorytowo-adularowo-kwarcowo-kalcytowej z metazlepienca. Probka

a — elektronowy obraz topograficzny z naniesionymi numerami punktéw analitycznych, b — obraz scannin-

gowy KKa, ¢ — obraz scanningowy NaKa, d — obraz scanningowy BaLa, e — obraz scanningowy CaK
Wielkoéé obrazu: 110 x 85 pm. ]

Mapex MYIIMHbCKHU, ITemp BBIIIOMHPCKH

AAY ISP N3 OPYHIAAMEHTA CUNIIE3CKO-KPAKOBCKOI
MOHOKJIMHAJIM B OKPECTHOCTSX TI'. 3ABEPLIE

Peszrome

Uccnenopanmch KpUCTabl aaynsapa W3 TPOKMAKOB, CEKYIMX p
ocanounbie mopojbl Cusescko-KpakeBckoif MOHOKJIMHAIIM B OKpecTio
Bepue. OHM BCTPEYAIOTCA B MAparce3e ¢ KBAPLUEM U KaIbIUTOM,
BOXKJCHUM IOJAYMHEHHOro kosmmyectBa Mg-Fe-xmopuros,
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3MEHEHHRIE
CTsIX r, 3a-
YacTo B cop
po-
a Taxxe MUHEpaTop

PYOHBIX, TIABHBIM o6pa301v\4 Fe, Cu, Zn, Mo. Usyuaempie aJyISAPl ABJIAIOTCS
MHHEPANaMi C NEPEMEHHON — OT HM3KOM K CPE/IHEH — CTeneHblo ynopaaoueH-
Hoctu cTpYKTYphl. Conepkanne yactunsl Ab cocrapiser B Hux 1.5—2,5% (B enu-
HUYHBIX CIIy4asx OKoJIo 4%(), a coliepKaHue YacTumbl An Kax NpaBUJIO MeHbLIE 1Y/,
XapaKTepHO# HYePTON M3yYaeMbIX KPUCTAIUIOB aiyaapa sBISETCA l'IpPICyTCTBIdoe
B HUX M3MOP(HBIX mpuMeceit 6apua. B cpeanem onn cocrapnsior 0,1—0,3 sec. Vi
BaO. Crnopa/iuyecki CoAepkKaHue 3TOT0 KOMIIOHEGHTA JOCTUI4eT OKOJO 1 Bec. %
BaO. UsyuaeMbiil ajynsp SIBJIAETCS NPUMEPOM OHYEPEAHOro, MOCIE b6apuTta, Mu-
nepana u3 ¢dynnamenta Cunescko-KpakoBckoil MOHOKTMHATH, B KOTOPOM KMeEET
KOHLEHTpauusi OGapusi.

OBBACHEHNA K ®UT'YPAM

®ur. 1. Cxematudeckass KapTa pa3MEIICHNMs OypOBBIX CKBAaXWH, M3 KOTOPBIX OBUTM OTOOGPAaHBI
06pa3lbl MUHEPAIBHBIX OPOXKWIKOB C adyspOM HAa MUHEDPATOTMHYECKHE MCCIICAOBAHMUS

@ur. 2. PeHTreHoBckue AUGpakTOrpaMMbl aayispoB
Q — OTpa>XCHUs BBLI3BAHHBIC NPUMECHIO KBApUa

@ur. 3. MK-xpuBble MOTJIOMCHUS aayJIAPOB
C — 1noJ0ckl, 06pa30BaHHBIC IPAMECHIO KanbUuTa, O — MOJIOCHI, MOUCXOAAIIME OT IPUMECH KBAapLa

®ur. 4. T1ogoKeHHUEe MPOEKIMOHHBIX TOYEK amysipoB u3 obpasuos Pz-9/31, WB-9/8 u WB-112/21
Ha nquarpamme Yeproro n Yanmana (1984) ¢ BbIIECICHHBIME 3TUMHU aBTOPAMH aayJsIpAME
CO CTPYKTYpOi
1 — MaKCUMaJIbHOrO MUKDPOKJIMHA, 2 — OPTOKJIa3a C MOAYHHEHHBIM COJIEPKAHHEM CPEIHETEMIEpPATyYPHOrO
MUKPOKJIMHA, 3 — BBICOKOTEMIEPATYPHOrO0 CAHUAMHA C NOAYUHCHHBIM CONCPKAHUEM CPEAHETEMNEPATYPHOIO
MHUKPOKJIMHA, 4 — BBICOKOTEMIIEPATYPHOrO0 CaAHUAWHA

OBBLACHEHUS K ®OTOI' PAOUAM

Tabymua I

®or. 1. Cucrema axyssip-KBapl-KaJIbIMTOBBIX MPOXKWIKOB B METAAJICBPOJIUTE. O6paszen Pz-9/31.
CKpelIeHHbIE MOoMAPOUuIbl. YBeL. 0oKoio 50X

®or. 2. OnTUYECKH HEOAHOPOAHBIE KPUCTA/UIMKU aayJisipa C XapaKTCPHBIM poMbuieckum rabu-
TYCOM B ayJisip-KBapl-KaJbIUTOBOM MPOKWIKE B METAAICBPOJIATC. Obpazen Pz-9/27.
CKpelleHHbIE MONAPOUABL. YBEIL 0Kk0a10 90X
Ad — anymsip, C — Kanbuur, Q — KBapm

Ta6suna IT

®or. 3. Anynsap C BKIIOYEHMsMH KBapua (Q) B XJIOPHUT-aaysisip-KBapl-KaJIbIUTOBOM NP OXKHIIKE

B Meranecyanuke. O6paszer; WB-9/8
a — Tonorpadguyeckoe 3JIEKTPOHHOE n3obpaxenue, b — CKaHMpOBAHHOE nszobpaxenne KKg,
d— cxannposannoe u3oGpaxenue BaLy. Pasmeps uszobpaxenns: 145 x 110

¢ — CKaHMpO-

BanHOE u306paxenue Na Ky,
MEKM

Tabmuua 1T

®ot. 4. Anynsp B XJIOPAT-afyJHIP-KBAPI-KAIBLUTOBOM MPOXKMWIKE B METANCCHAHUKE. O6pasen

WB-9/8

a — 5IeKTPOHHOE Tomorpaduieckoe n306pakeHne ¢ HOMEPAMH aHAIM3UPOBAHHLIX MECT, b — ckaHMpOBaH-

K Ky, ¢ — CKaHUPOBAHHOE n3obpaxenne Na Kq, d — ckaHnpOBaHHOE n3zobpaxeHue
,

Hoe wu3obpaxenue,
pbl u300paxennsa: 60 X 47 MkM

BalLgy, ¢ — CKaHMpPOBAHHOE M300paxeHHe Ca Kq. Pasme
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®or. 5. Anysap B aaynsp-kapi-ka

®or. 6.

Phot. 1

Ta6mma IV

ILLATOBOM TIPOKIUIKE B METANCCYAHMKE. O6pa3zen Pz-9/31
: eime ¢ HOMEpPaAMH AHAJTH3UPOBAHHBIX MECT, b — CKaAHMPOBAHHOE

= aduueckoe H300pax
a anekTporroe Tonorpad TR MR R D

¢ — CKAHMPOBARHOE W300paKeHHe NaK,,

KK,,
u3obpaxenne « . Pasmepsi W300paKeHua: 72 %56 MKM

e — ckanuposasHoe waobpaxenue Fe K,

Tabmua V

AIynsip B XJIOPHT-aIy/ap-KBapL-KabLMTOBOM UPOKWIKE B METaKOHIIIOMCEPATE. Obpa-
senn A-4/32 ,
a — 3eKTpoHHOe TONOrpaduueckoe M306paAKEHAE C HOMEPAMM AHANUIUPOBAHHBIX MCECT, b — ckanupoBan-
noe wu3zobpaxenne KK,, ¢ — CckanupoBaHHOC nsobpaxene NaK,, d — cxaHMpOBAaHHOE n306paxenne
BalL,, e — ckanuponannoe usoGpaxenne CaK,. Pasmepsl n3oGpakenus: 110 X 85 Mxm

wr

EXPLANATIONS OF PLATES

Plate 1

. The network of adularia-quartz-calcite fissure veinlets from metasiltstone. Sample Pz-9/31
Crossed polaroids, magn. 50 x

Phot. 2. Optically heterogeneous adularia crystals with the characteristic orthorhombic habit in

Phot. 3

an adularia-quartz-calcite veinlet from metasiltstone. Sample Pz-9/27. Crossed polaroids,
magn. 90 X .

Plate 11

. Adularia with quartz inclusions (Q) in a chlorite-adularia-quartz-calcite veinlet from

metasandstone. Sample WB-9/8

a — topographic electron image, b — scanning image KKm, ¢ — scanning image NaK,, d — scanning image
BaLa. The size of pictures 145 %110 pm

Plate III

Phot. 4. Adularia in a chlorite-adularia-quartz-calcite veinlet from metasandstone. Sample WB-9/8

Phot. 5§

a—topographic electron image with numbers of analysed sites, b — scann

‘ 1 ing image KK _, ¢ — scannin
image NaK,, d — scanning image BaL & d

«» € — Scanning image CaK,. The size of pictures 60 x 47 pum

Plate TV

. Adularia in an adularia-qua'rtz-calcite veinlet from metasandstone. Sample Pz-9/31
.a—to;:oglzaphlc clectron image with numbers of analysed sites, b — scanning image KK,_, ¢ — scanning
P i i k
image NaK , d — scanning image CaK , e — scanning image FeK . The size of picturc: 72 %56 pm

hot. hlori C~ ria- lartz-calcite vei le rom metaconglomer ate. Salllplc
P 6. Adularia In a chlorit adula q
/ 1 einlet fi f:4
a — topographic electron image with number: ! i = o
B s of analysed sites, b scanning image KK » € — scanning imag
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» d — scanning ima i i
o nning image BaLO_. ¢ — scanning image CaKu. The size of pictures 110 X85 pum
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Marek Muszynski, Piotr Wyszomjrskj — Adulari
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Plate I
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Plate IT
Mineral. Pol. vol. 17, No 1—1986

Mineral. Pol. vol. 17, No 1—1986

Plate III

Phot. 3a, b, c, d
Phot. 4a’ bs C, d’ ©

Marek Muszynski, Piotr W
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Plate V

Phot. 6a, b, ¢, d, e

Phot, 54, b d e
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