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Abstract. Authigenic albite from Cieszyn (Teschen) limestone usually occurs
as epitaxial overgrowths on cores from detrial soda-feldspar. It shows, that the
prevalent growth twinning is that of X-Carlsbad law. Albite twinned or untwinned
grains are quantitatively quite subordinate. Optic properties, especially optic axial
angle, refractive indices, as well as X-ray diffractometer data correspond to highly
ordered low albites as do other known authigenic soda-feldspars. Both neocrystalli-
zed overgrowths and recrystallized (simultaneously carbonitized!) cores are structu-
rally homogeneous. The high content of detrital feldspars in limestones, normally
in form of cleavage shreds according to basal pinacoid, is responsible for the
absence of completely developed X-Carlsbad fourlings and the dominant crystal
habit.

INTRODUCTION

It has long been recognized that low-temperature minerals tend
towards chemical purity. Low entropy of solid state favours not only
restricted thermal movements of molecules and ions but also a scarceness
of chemical diadochy.

A striking example of such interdependence is shown by chemical
composition of mineral albite. Both high-temperature (e.g. volecanic)
albite and metamorphic albite originating in lower temperatures are
considered to have been rather chemically impure, displaying substitu-
tion of sodium by calcium, potassium, a.o. On the contrary, authigenic
albite has practically none of the mentioned substitutors in remarkable
quantities though concentration of Ca, K, a.0. elements in marine segh-
ments is much elevated. This fact has some consequences in spec1§11
physical properties or even peculiar crystal habit and twinning. This
is not due to metasomatic replacement process only (compare metamor-
phic albites) but to specific p-t conditions of environment too. Present
knowledge suggests that the metasomatic nature of albite crystal growth
is commonplace, without exceptions.
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Several convincing examples of metasomatic mode of albite ar}d
ouartz growth by replacement of calcareous fossils or pseudo-oolite in
Cieszyn limestone has been noted by Peszat (1966) angi the present
author (see Fig. 14). Further observations indicate that this process took
place before the latest compaction phenomena (late diagenetlc stage) as
revealed by transsections of albite crystals with calcite compactional
veinlets (Fig. 1B). The appearance of quartz crystals, usual'ly of_ ,,Mar-
maros’-type habit, implies, parallel with albitization, mobilization and
reprecipitation of silica in the form of authigenic quartz crystals and
sometimes spherulites. There are many signs that these phenomena were
not completed, as might be expected, before the dolomitization of lime-
stones. All these reactions were influenced by high partial pressure of
carbon dioxide. High chemical activity of this component accelerated
leaching or precipitation of carbonate, as well as feldspar. That this
relation holds well may be proved by the fact that the only effective
feldspar syntheses were Iun in presence of carbonates and carbon

dioxide.

Fig. 1. Quartz crystal forming euhedral perymorph around
small detrital quartz nucleus in a micrite of pseudoolite li-
mestone from Lipowa (A).

Authigenic albite crystal transsected by late-diagenetic or
epigenetic veinlets of coarse- and equigranular calcite in
this same limestone (B)

The recognition of such source material for authigenic feldspars and
secondary quartz excludes the presence of water and clay minerals as un-
necessary oversimplifications, in view of abundance of detrital feldspar
and quartz grains. Several profiles of Cieszyn (Teschen) limestones (Upper
Tithonian-Berriasian) in the area of Cieszyn Silesia reveal constant admix-
ture of terrigenic quartz and feldspar, especially albite. This is regularly
true in the case of detritic and silty limestone, products of turbidity flows.

The content of clastogenic as compared with epitaxial or completely
authigenic albite in these limestone varieties from Zywiec occurrences
oscillated between 0.25 per cent (mean) or 2 per cent (maximum) and 2
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or 14 per cent, respectively. The last value constituted 90 per cent of
insoluble parts. The similar values for samples from Lipowa amounted:
0.6 or 0.8 and 1 or 7 per cent. The influence of contact-metamorphic
alterations attributed to teschenite intrusions was discussed elsewhere
(Wieser 1971). Some remobilization of feldspar matter was pointed out
{here. This leads to its full disappearance in nearest neighbourhood of
magma body.

MORPHOGENETIC FEATURES

Grain size distribution of albite euhedra from Cieszyn limestone
shows an evident approximation of dimensions to the greatest grain sizes
of feldspar and quartz detrite. Occasionally they reach 0.27 mm; mean
values oscillating between 0.05 and 0.15 mm.

The habit of authigenic albite is quite remarkable. Its platy or tabular
shape, with roughly six-sided outlines, is more or less affected by elon-
gation parallel to crystallographic a axis. The anisotropy of crystal
growth, expressed in development of some crystallographic faces, is as
follows (in diminishing order of prevalence of forms labelled after Dana

nomenclature): ¢ {001}, b {010}, m {110}, M (110%, £ {130}, 2 {130,} and
p {111} (Fig. 6). There are also some vicinal or irrational surfaces x (e.g-,
Fig. 2).

Fig. 2. Predominant shapes and habits of authigenic (epitaxial) albite grains in
Cieszyn limestone from Lipowa and Zywiec localities. Doubly positioned crystal
sketches display X-Carlsbad (grain A) and albite twin-law (grain B and C)
Spotted areas indicate relict (detrital) soda-feldspar nuclei. Faces labelled after Dana nomen-

clature; x = irrational surfaces

In the identification of faces U-stage techniques of interfacial angles
measurements proved to be much helpful. The statistical persistence of
occurrence revealed that in 8 to 9 from 10 cases the best developed form
was a basal pinacoid. This is justificated in terms of more excellent
cleavage after (001) than (010), visualized by higher frequency of cleavage
shreds, constituting cores of epitaxial albite. These nuclei are well

discernable on account of evident pelitization (weathering of primary,
clastogenic albites).
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The twinning phenomena create another important factor influencing ‘ lings (Fig. 5). It must be said, however, that the distinction between

morphogenetic features of authigenic albites or those of only epitaxial - X_-Carlsbad and albite twins cannot be accomplished without difficulties.
ones. This is equcially evident considering growth twinning mechanism, ; It is due to the existence of marginal differences in lattice orientation
which is responsible for the shape of crystals and for minor complica- of corresponding subindividuals. Fuchtbauer (1948) paid special atten-
tions of crystal boundaries, such as concave interfacial angles (Figs 2—4). tion to the displacement of lateral faces, which depends on the kind of
The presence or absence of twinning in relict cores 15 not without 1mpor- the twin-seam forming faces. But the interfacial angle varying between
tance for the l{}nd of twinning law In ovorgrow@hs. Uptwmned cores 50’ 35,5"; 12,5 is visible only if (100}, {110} and (130} forms, respecti-
seem to be particularly favourable to subsequent formalg of Xl vely, contact with each other (as {100} in Fig. 5D). This is unfortunately
bad twins. However, cores twinned after albite rule continue to develop i ; H e ¢ tlh' g lb';c ¢ Ci i li ¢ :
in epitaxial albite without change, though modified in outline. Tlos Mosi e in the case of istitEe e S T LACoy s Ao
It i ¢ R AL Hare arowth twinning £ g Belonging to incompletely developed fourlings they are devoid of central
Is/noteworthy, that tnSSCCONRATY growth, fwinning LeVeurs FHg s twin-seams (compare composition surfaces on Figs 2—4) as was also re-
velopment of fourlings, more frequently after X-Carlsbad than albite corded by Fiichtbauer (1948, Fig. 2, 4, a.0) and many other workers

twin-law. Correct determination of these twins was completed only in
last years. Some authors misinterpreted these even as Roc Tourné four-
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v Fig. 4. Intersections (of thin slides) of X-Carlsbad (A—C, E — H) and albite law
[ twins (C — E) of authigenic albite grains
\ Further explanations as in Figs 2 and 3
D ‘V Likewise, here and there observable furrows (reentrants) on the cliate'rtaé
g f i : : ¢ lly by {130} forms and being connected Wi
Fig. 3. Aberrant shapes and h {oeni A ‘ faces (010), produced usua j ! .
gences; She only twinned gra?: I‘Ei‘ffsk?:&]}:gﬁrg&:lzﬁ grg‘g‘;fﬂf,ro}‘? the same occur- [ fully developed fourlings, are absent in here investigated examples t00.
; twinning S L / As might be supposed, the composition surfaces 1n X-Carlsbad twins re-
FEieE P e AsiAL Rclel Socalyy carhionltlzed (Brains ‘A —C), Fapea Jabelled gfter MARe e member more the penetration twins than contact ones, developed as,
o e.g., albite lamellae (Figs 2—4).
; g
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Fig. 5. Schematic presentation of plagioclase crystal fourlings twinned after albite
(A), Roc Tourné (B), Carlsbad (C), and X-Carlsbad (D) twin laws and their origin
Note the rectilinear composition surfaces and parallelity of net planes in opposite quadrants
of Carlsbad twins. Numbers denote the sequence of twinning operations and those in circles —
subindividuals with separate lattice orientation; I — rotation, II — second kind rotation
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OPTICAL PROPERTIES

: Another approach toward the solution of the problem of identifica-
tion of the growth twinning is based on optical parameters. These com-
prise specially the optic orientation of indicatrix in each subindividual,

g
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including optic axes angles. The angles between mentioned optic vec-
tors (Kohler’s angles) were utilized by Kastner and Waldbaum (1968), as
well as by Fisher (1968) as a mean in identificaticn of X-Carlsbad twin-
Jlaw. Comparison of those, comprising limits of error, with those of
albite twin-law are tabulated below:

|
Twin-law a/a’ B/B Yiviia A/A B/B’ | Source
X-Carlsbad . . .| 177,541° | 147,5-=1° | 33=1° 82-+4-1° 84-+41° Kastner,
albiter sy v T S SSIS 146,5+1° | 33+1° 83+1° 85115 Waldbaum
(1968)
X-Carlsbad, .| 1772 1148508 || i33e 82° 86° | Fisher
albites i it | 850 147° 339 82,5° 85° (1968)
XiCatlsbad . . ., | 1765212 | 148,25°21°133,5:E1° | 82£1% 7 |F86E1° present
albitels =i g B 8SEHC TAT 10 33412 8919 86+1° author

An example of optic orientation of indicatrix in relation to the primi-
tive, crystallographic orientation in two subindividuals of a X-Carlsbad
twin is presented in Figure 6. The proximity of the position of an
X-Carlsbad twin pole and a normal to (010) = pole of albite twin is well
marked. It explains adequately small differences in compared angle
values.

Some caution must be exercised in drawing conclusions from the data
presented as the given values are clearly dependent on structural (tem-

T T P g

g'// o(’,?%(l? Tl M
|
l \@\

By i 3

A7 :ﬁ7 | O/JZ EA,Z
|
| \
|
|
\
I
; |
bé)) c & ,’+_
\ Yy ) 'PL001]
5
%2ior
\ % X1
4
Z\
H;
A
o
Mt

Fig. 6. Stereographic projection (upper hemisphere} showing
original and shifted position of indicatrix and opt}c axes A:
B, versus geometric primitive orientation of albite crystai
(Zywiec)
The relative size of circular symbols for crystallographic faces is
shown in order of their prominence in all examined grains. The
proximity of pole of X-Carlsbad twin and axis b, normal to the
albite-twin composition surface, is very evident




of plagioclase. Whether this relation should be attributed

gorgturg) Sabe ) transformations or to structural state is

i nnin i g
Onrlrylratttoergg?n)lf—trr;; (et:;lmina‘%ions. These show gnexpectegl uniformity hof
Ellattice dimensions in recently ini\{eitigated authigenic albite overgrowths,
as well as in the detritic albite relicts. of i

The following X-ray data s 2@(131)—2@(131? =510 and 2@(241{———’
20(241) = 1.75 correspond well with those of acid membiers 1of (;cshte 1(1)1}2
plagioclase series (Bambauer et al. 1962, Figs. .5, 6), namely ‘a‘rr? faft e
or pure albite with highest Al/Si-ordering. It is not a sur.prts}i g i
the albite neo- and recrystallizatior}x t(;ok place slowly and in the p
of water, acting as an efficient catalyst. : :

Conclusion implying the completely ordered state (@il= m(‘;errfn?gxaca};
index = 100) combined with virtually pure qompos1t10n of szova— c esa};u_
is supported by some optical properties. Optic axes anglei ( ?), rrl :
red by the present author, varied between 84,§° and 85,5 ; me?}rll = Ssn
with uncertainty of 0,5°. Shutov and Muraviev (1966) oglve oefm -
values of 87° and 88°, whereas Fiichtbauer (}956) SRR hEN toll Ol ion ad
specimens of authigenic albites published until now. The lastimentx‘oré% d
author compares these values with those for spilite a’lbltes — M9+ ,
and low albites = 76 80° (corresponding to Kastner’s aEd ngdb%um S
albites from pegmatites and metamorphic rocks with DALt [ K 82 .). .

Chemical purity of authigenic albites may be also ded}lced from }ngll—
ces of refraction. They were determined by the immersion and spin ®
stage method at 20°C in Na light. The following mean values are:

n, = 1,538; ng = RS0 == 1,529,

All with uncertainty of 0,001, relate well to elsew}_lere pubhshed da‘Fa
for authigenic and low albites (Morse 1968). There is no difference in
refractive indices of albites forming overgrowths and relict cores, espe-
cially if the latter contain inclusions-metacrysts of ,,redestributed” cal-

cite.

FINAL REMARKS

The most important generalizations emerging from studies of authi-
genic albites from Cieszyn limestone may be compiled as follows:

1. Authigenic albite may appear as epitaxial (in shape of overgrowths
on detrital soda-feldspar as cores) or by complete replacement of carbo-
nates. Also in the last case minute feldspar cleavage shreds were ser-
ving as nuclei of growth. Peszat (1966) pointed out the formation of co-
reless, homogeneous albite only within the carbonate detrite grains.

9. The shape of plagioclase cleavage shreds determines the habit of
albite neocrysts. Therefore, it is tabular, especially according to basal
pinacoid.

+ Determined with Rigaku-Denki X-ray diffractometer, CukK, radiation, Ni-fil-
tered.
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3. There are many signs indicating the mechanism of growth by re-
placement of carbonate matter. The advanced roundness of cores in epi-
taxial albites induces some ,,incorporation” (resorption) of clastogenic by
authigenic feldspar. This is readily convincing when cores are rich in
calcite poikilitic metacrysts (bimetasomatic phenomena). It should be
noted that there is no difference in optic properties between such neo-
and recrystallized albite.

4. The only rules of twinning in growing albites are represented by
albite and X-Carlsbad laws. The albite twins were partly formed as pro-
longations of albite lamellae in detrital cores, if present.~ The X-Carlsbad
twins were recognized as generating only in overgrowths in association
of or without albite twins. Untwinned crystals are rather exceptional.

5. The identification of twinning laws in authigenic albites is simple
in completely developed fourlings. In other examples very indicative is
the shape and orientation of composition surfaces, as well as angles
between optic vectors in each subindividual.

6. The subindividuals of X-Carlsbad twins are regularly oriented so
that the opposite quadrants are of the same lattice orientation, correspon-
ding more to the example C than D on Fig. 5. The composition surfaces,
though irrational, tend to approximate (100) if between adjacent subindi-
viduals and (010)-in albite twins only.

7. It seems that Donnelly’s (1967) assumption regarding twinned cry-
stal growth as ,,a kinetic process, in which the resulting forms reflect
more rapid rather than more stable directions of growths” is more valid
than that advocated by Kern (1961). According to Kern the most favou-
red twin is that which generates with the smallest energy increase. Such
arguments (compare Donnelly’s work) as larger dimensions of twinned
than untwinned crystals, equally as genetical interdependence of twin-
ning with rapidity of growth and high viscesity of medium, may also be
postulated basing on investigated material.

8. The examined authigenic albites are indeed of common parentage.
This judgement arises from uniformity of optical and structural proper-
ties between neocrysts and between detrital core forming plagioclase,
more or less recrystallized. Potash-feldspar is only rarely covered by
thin overgrowths of albite.
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Tadeusz WIESER

ALBITY AUTIGENICZNE Z WAPIENI CIESZYNSKICH
I ICH ZBLIZNIACZENIA

S'treszczenie

W wapieniach cieszynskich z okolic Zyweca stwierdzono wystepowanie
autigenicznego albitu najczesciej w postaci epitaktycznych zrostow na
detrytycznych skaleniach sodowych. Odlupki powstate wzdluz plaszeczyzn
tupliwosci zgodnych z dwuscianem poedstawowym byly nie tylko zalaz-
kami neokrystalizacji, lecz rowniez decydowaty o ogblnym pokroju i ha-
bitusie ziarn. Panujacym zbliZniaczeniem u neokrysztalow jest typowo
wzrostowe zblizniaczenie X-karlsbadzkie. Wielka liczba okruchow beda-
cych zalazkami spowodowala, iz zblizniaczone krysztaly nie sa wyksztal-
cone w postaci kompletnych czworakéw. Rozpoznanie blizniakow
¥ _karlsbadzkich w tym przypadku ulatwia przebieg i ksztalt szwu bliz-
niaczego oraz orientacja optyczna indykatrysy.

Dane optyczne neokrysztalow, szczegolnie katy osi optycznych oraz
dane rentgenograficzne, odpowiadajg — podobnie jak i znanych albitow
autigenicznych o najwyzszym stopniu uporzadkowania, niskotemperatu-
rowym, czystym skaleniom sodowym. Identyczno$é tych cech zarowno
w narostych neokrysztatach, jak i w rekrystalizowanych reliktowych
jadrach (szczegolnie przy réwnoczesnej ich karbonatyzacji) wskazuja na
pelna, strukturalng i chemiczna homogenizacje skaleni. Wzrost albitu
autigenicznego odbywat sie przez metasomatyczne zastapienie osadu wa-
piennego, gtéwnie turbidytowego, w poznodiagenetycznym okresie, a wiec
po jego solidyfikacji, lecz przed powstaniem strzatki kalcytowej.

OBJASNIENIA FIGUR

Fig. 1. Krysztal kwarcu tworzacy euhedralng perymorfoze woké6t malego ziarna de-
trytycznego kwarcu jako zalazka w mikrycie wapienia pseudooolitowege
z Lipowej_ (A). Krysztat autigenicznego albitu przeciety péznodiagenetyczny-
mi lub epigenetycznymi zylkami grubo- i réwnoziarnistego kalcytu w tymze
wapieniu (B)

Fig. 2. Przewa.iaj_ace.postz}cig i habitusy autigenicznych (epitaktycznych) ziarn albitu
w wapieniu cieszyhskim z wystepowan w Lipowej i Zywcu. Rysunki kryszta-
16w w dwu polozeniach ujawniajg X-karlsbadzkie (ziarno A) i albitowe zbliZ-
niaczenie (ziarna B i C)
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zZakropkowane pola — jadra reliktowego (detrytycznego) skalenia sodowego. Oznacze-
nia §écian wediug nomenklatury Dany; x — powierzchnie irracjonalne

T'ig. 3. Aberrantne postacie i habitusy autigenicznych ziarn albitu z tych samych
wystapien. Jedynie zbliZniaczone ziarno (A) wykazuje albitowe i przypusz-
czalnie X-karlsbadzkie zbliZniaczenie
Zakropkowane pola — detrytyczne jadra lokalnie skarbonatyzowane (ziarna A —C).
Oznaczenia §cian wedilug nomenklatury Dany

Fig. 4. Plytki cienkie blizniakéw X-karlsbadzkich (A—C, E—H) i albitowych
(C — E) ziarn autigenicznych albitu
Pozostale objaénienia zob. fig. 2 i 3

Fig. 5. Schematyczne ujecie czworakow Kkrysztatéw plagioklazow zblizniaczonych
wedlug prawa albitowego (A4), Roc Tourné (B), karlsbadzkiego (C) i X-karls-
badzkiego (D) oraz ich geneza
Zwraca uwage prostoliniowo$é szwow blizniaczych i réwnoleglos¢ plaszczyzn siecio-
wych w naprzeciwleglych kwadrantach blizniaka karlsbadzkiego. Cyfry wskazujq

kolejno$é operacji blizniaczych, a zawarte w koitkach — subindywidua o oddzielnej
orientacji sieci przestrzennej; I — prosta operacja symetryczna, II — zlozona operacja
symetryczna

Fig. 6. Projekcja stereograficzna (po6tkula goérna) ukazujgca pierwotne i reoriento-

wane polozenie indykatrysy i osi optycznych A, B wzgledem wyjsciowej
orientacji geometrycznej krysztalu albitu (Zywiec)
Wzgledna wielkosé kolowych symboli dla scian Kkrystalograficznych jest przedstawiona
wedlug ich waznosci u wszystkich badanych ziarn. Blisko$§¢é bieguna blizniaka X-karls-
badzkiego i osi b, normalnej piaszczyzny plizniaczej blizniaka albitowego, jest dobrze
widoczna.

Tadeyu. BH3EP

AYTUTEHHBIE AJIbBUTHI U3 LEIMWHCKKX M3BECTHAKOB
1 UX IBOVIHUKU

PesmoMme

B LEIIMHCKHX M3BECTHSKAX, PAacmpOCTPaHEHHBIX B pailoHe MEeCTHOCTH
SKuBell, HaGMONANCA ayTHTEHHBIH aMbOUT, Yalle BCEero B BHAE 3MUTaKCHYe-
CKHX CpaCTaHUil Ha 0GIOMKAX HAaTPHEBOTO MOJIEBOrO LiMaTa. O06/10MKH corJiac-
Hble CO CIafHOCTBIO IO OCHOBHOMY MHHAKOMAY He TOJIBKO SABJISIICE [EHTPAMHU
HEOKPUCTAJIIH3AIMH, HO ONpeIeJIsIH TAKKE o6l rabuTyc KpucTamios. Foc-
[OJCTBYIOLMM BHIOM JBOHHHKOBOIO CpacTaHHs HOBOOOpPA30BAHHBIX KPHCTAJ-
JOB SIBJSIIOTCS THNHUHbIE JBOWHHKH poOCTa IO X-xkapac6aacKoMy 3aKOHY.
B cBsi3d ¢ GOJBIIAM KOJHUECTBOM OOJOMKOB, MOCTYMHBIIHX IleHTPaMH KpPH-
CTaJIIM3ALMH, TIPOLECe CpacTaHMs HE pasBHJCA 1O 06pa3oBaHUs COBEPLIEH-
Hplx uerBepHukos. Onpenenenne X-KapJac6aACKHX JBOMHHKOB B AaHHOM CJIy-
yae OCHOBBIBAETCA Ha IOJOXKEHHH H (opMe JBOHHMKOBOrO MIBA H onTHYe-
CKOI OPHEHTHPOBKE MHIMKATPHCDL.

OnTHUeCKHe KOHCTAHTHI, B OCOG@HHOCTH YIVIBI ONTHUECKHX ocefl, H PEHT-
reHorpauueckie JaHHble HCCIeA0BaRHBIX AJb0HUTOB, KaK U APYTCHX ayTHIEeH-
HBIX A/JbGUTOB, OTBEUAIOT HamnboJjee YHOPSALOUCHHBIM, HH3KOTeMIepaTypHBIM,
YHCTHIM HATPHUEBLIM IOJIEBEIM IIMAaTaM. CoprajeHue 3THX INPH3HAKOB KaK
B HOBOPA3BUTBIX KpHCTasIaxX, TaKk H B epeKpUCTa/IH30BAHHbIX, PENHKTO-
BBIX /ipax (0COOEHHO NpH HX OJIHOBPEMEHHOM KapOOHATH3AUUU ), CBU/IETEID-
CTBYET O MOJIHOI — CTPYKTYPHOI 1 XHMHUECKOIl — [OMOIeHH3aIHH IINaToB.
PoCT ayTHreHHOTo abOuTa COBEepIIaics MyTeM METAaCOMAaTHUECKOro 3aMelle-
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HHUSI U3BECTKOBOIo OCalaKa, rJlaBHBIM oépaaom Typﬁ”,&HTOBOI‘O, B mos3jaHeaua-

FeHeTHUeCKYIo CTaaHulo, cJejoBaTeJibHO 10cC/ae €ro COJH/UII/ICI)HKQHHH, HO 10
o ”

06pa3onamm KaJblLMTOBOH ,,CTPEJIKH .

Our.

®ur.

Or.

Dur.

dur.

1

(%)

D

OBBSICHEHHS K ®HUIYPAM

Kpucraan Kpapia, 06pasylollii HAHOMOPHBI  1epHMOpP(O3  BOKPYT MajeHbKOro
06JOMOYHOTO 3epHA KBApLa, NPEACTAaBJSIONIEro MEHTp KPHCTAWIH3AUMK B MHKpHTE
[CeB0-00THTOBOTO H3BecTHsIKA B OOHaxenun Jlnnosa (A). Kpucrami ayTHTEHHOrO
anpGUTa, NMEpeCeueHHblH M03JHeHArCHETHUCCKIMI I SITHEHETHIECKHMH PO K HIT-
KaMi KpYITHO3ePHHCTOrO H DAaBHO3EPHHCTOrO KaublliTad B TOM 3Ke nspectHsike (B)

[Ipeo6aanaiomye BHABL 1 TAGHTYChl ayTHTEHHBLX (mHTaKCHYECKHX) KPHCTAJIOB
anpGuTa B ILENINHCKOM H3BECTHAKe, Mo oGHaxenusim Jlumosa u JKusew. PrcyHku
KPHCTAJIOB B ABYX TOJIOXKEHHAX NMOKA3BIBAOT JBOHHIKOBAHHE 1O X-KapJacOajcKoMy

(sepro A) u anpOutoBOMY (3epHa B u C) 3axoHam
ITyHKTHPHBIE NOJSI — Sipa PEJHKTOBOTO (0610MOUHOr0) HATPHEBOrO MOJIEBOTO WINaTa. OG6o3Ha-
YEHHST rpanci‘l no HOMEHKJaType IIana; £ i) llppall“ollﬂ.‘thblC NOBEPXHOCTH

. AGeppanTHble BHAB M TaGHTYCBl aYTHIEHHBIX KPHCTAIIOB anbOHTa 13 OGHAMKEHHI,

nepeunciaennbix B durype 2. EQnHCTBEHHOE JBOHHUKOBaNHOE 3epHO (A) mnposBiseT

anp6UTOBOE H, BEpPOSITHO, X-kapic6aackoe ABOHHHKOBaHHE
ITyHKTHPHBIC TOJSI — OGJIOMOYHBIE SIAPA, MECTaMH kapGonatusuposanubie (3eppa A — C). O6o-

3paueHHst rpaHell no Homenkjaatype Jlana

. Wangsr X-kapacbanckux (A —C, E— H) u anpouroseix (C — E) ABOHHUKOB ayTH-

TeHHOro albOHTa
O6bsicHeHHsT Kak K Gurype 2 u 3

 CxeMbl MJIATHOKIA30BbIX UETBEPHHKOB, JBOMHHKOBAHHBIX 1O albOHTOBOMY (A), Pox-

-Tiopue (B), kapacGaackomy (C) u X-xapacbaackomy (D) 3akoHaM, M HX TeHE3uc
OTtmeualoTest ﬂpﬂMOJIHHCﬁHblE JIBOMHHKOBBIE IIBBI H MapaJiieJIbHble MJIOCKOCTH peIlIeTOK B MPOTH-

BOTOJNIOMKHBIX KBajAPAHTAaX Kapac6ajickoro asoitnuka. Lludpel MOKA3BIBAIOT MOCHELOBATENILHOCTE
onepaluuii ABOHHHKOBaHMS, IHGOPBI B KPYKKaX 0603Haualor CyGMHAMBH/BI C JPYrOH OPHEHTHPOB-
Koii TPOCTPAHCTBEHHOM peleTkn; I — mpoeras CHMMETpHUECKas onepauus, Il — caoKHAsE CHMMe-
TpHYECKasl ONeparusi

. Crepeorpaguueckasi Npoexkuns (BepxHee noJayuapue), usobpaxkaouias MepBHYHOE

M H3MEHEHHOe IMOJIOXKeHHe HHJAHMKATPUCBHI H ONTHYECKHX OCeH A, B 10 OTHOIICHUIO
K HCXOHOH TeoMeTpHYeCKOH OpHEeHTHpOBKe Kprcrajia AnpGura (JKuser)

BenuupHa KPYroBbIX 3HAKOB KpHCTaJorpadgHuecknx rpamefi nokasaHa COOTBETCTBEHHO HX 3Ha-
YeHHIO BO BCEX HCCJACIOBAHHBIX 3epHax. Buamsocts nomoca X-kapacGaackoro ZBOfiHEKA H OCH
b — HOPMAJbHOIl ABOIHHKOBOI IUIOCKOCTH aJbOMTOBOTO JBOMHHKA HE BLI3bIBAET COMHEHHIT



