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Abstract Changes in microtexture surface of quartz grains and in grain-size
distribution of quartz in weathering crust were examined. These phenomena were
caused by chemical dissolution of quartz during kaolinization of granitic rocks.
Grain-size distribution of quartz in parent granitic rocks was found to be lognormal,
truncated on both sides. During weathering, dispersion of grain-size distribution and
the mean size of quartz grains are slightly increased.

INTRODUCTION

Dissolution of minerals in water or aqueous solutions play essential
role during chemical weathering of rocks. Under definite conditions even
comparatively resistant rock-forming minerals are subjected to dissolution
processes. Quartz belongs to minerals showing the lowest solubility in
water — it amounts to 7 ppm and is the least of all the silica modifications
(Wey, Siffert 1961).

No matter of its low solubility, quartz participates in chemical pro-
cesses connected with weathering. Examinations of chemical and mineral
alterations of weathering crust of granites have shown some decrease of
quartz content in their upper kaolinitic zone (Petrov 1967). Weathering
of siliceous rocks (ferrugineous quartzites of the Magnitogorsk region)
results in nearly complete disappearance of quartz constituting approx.
40 per cents of these rocks. Replacement of quartz by kaolinite are ob-
served whereby necessary alumina is introduced by circulating solutions
(Carozzi 1960). Corroded quartz grains were observed to occur in kaolinite
clays from Jaroszow (Stoch 1962).

Under definite conditions of weathering of igneous rocks, quartz is
subjected to superficial sericitization (Carozzi 1960).

Mineralogical examinations of Tertiary weathering crusts formed on
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Lower Silesian granites confirmed that during weathering quartz displays
some chemical activity manifested by changes of the texture of surface of
its grains (Stoch, Sikora 1975; Sikora, Stoch 1972). More detailed study
of these changes was the aim of the present paper.

Authors examinations were dealing with the change of form and cha-
racter of the surface of quartz grains observable by means of polarizing
microscope and electron scanning one. Moreover, changes in grain-size
distribution of quartz caused by weathering process were studied.

In lower part of weathering zone, where no distinct alterations of
quartz are observed, grain-size distribution of this mineral is the same as
in parent granitic rock. Grain-size distribution of minerals is determined
by conditions of their origin and, in the case of sedimentary rocks, depends
of transport of particles. As follows from earlier studies (Stoch, Sikora
1972), grain-size distribution of clay minerals represents their typomor-
phic feature. Grain-size distribution of quartz in granitic rocks depends
on their crystallization conditions and can be one of petrogenetic criteria.

CHARACTERISTICES OF SAMPLES STUDIED

Quartz grains in question occur in primary kaolins formed by weat-
hering of granites in the environs of Bolestawice and Roztoka (Lower Si-
lesia) and in kaolin developed on gneisses in Wyszonowice.

Kaolin from Bolestawice is the product of weathering of binary granite
displaying locally strong cataclasis and hydrothermal alterations (Gawron-
ski, Kozydra 1969). Its occurrence is situated in central part of the Strze-
gom—Sobotka granitic massif. The samples examined were collected from
the bore-hole (28A) which penetrated the whole weathering crust up to
slightly altered primary rock.

Kaolin from Roztoka is the product of weathering of biotite granite
and its occurrence is localized in eastern part of the Strzegom—Sobotka
massif. Primary kaolins are accompanied here by secondary ones, repre-
senting slides of weathering crusts. However, this displacement could not
distinctly influence the size and form of quartz grains. Kaolin from Wy-
szonowice was formed by weathering of Strzelin biotite gneisses showing
oriented structure.

All the examined weathering crusts of granites and gneisses of Lower
Silesia display distinct zonality of distribution of main mineral compo-
nents. The bottom part of profile under study consists of slightly altered
primary rock which is overlain by a zone showing increased content of
both primary and secondary micas, called kaolinite-mica zone. The upper-
most kaolinite zone contains but minute amounts of mica minerals.

MICROSCOPIC CHARACTERISTICS AND FORM OF QUARTZ GRAINS

Quartz content in weathering crusts under examination amcunts to
30—60 per cent and increases from bottom to the top. This is connected
with decomposition of feldspars and micas during weathering process and
with removal of considerable amounts of chemical constituents from pri-
mary rock.
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In kaolin from Bolestawice, quartz occurs as large sharp-edged grains,
up to several milimetres in size. Apart from individual grains, we observe
large quartz aggregates displaying mosaic structure as well as small
amounts of fine-grained quartz dust. Locally, there occurs fine-grained
secondary quartz. Generally, quartz grains show wavy extinction and
some of them are strongly cataclized.

More than 80 per cent quartz grains exceed 60 um in size. The decrease
of grain size is accompanied by diminishing of quartz content in it. Con-
sequently, very minute amounts of this mineral occur in fractions below
20 pm. X-ray determinable quartz was found to occur up to the fraction
approx. 0.5 um.

Quartz occurring in kaolin from Roztoka forms individual large grains,
much more than 60 ym in diameter and show uniform extinction. Only
several per cent of total quartz content is present in fractions below 60 um.
As follows from X-ray data, only very small amounts of quartz are pre-
sent in fractions 30—2 um.

Kaolin from Wyszonowice contains 35—50 weight per cent of quartz.
Generally, it occurs here as aggregates of grains of different sizes. Quartz
in fractions below 60 um is developed as individual grains originated from
disintegration of aggregates. The smallest quartz grains are approX. 2 um
in diameter. The amount of fine-grained quartz (less than 30 pm in dia-
meter) does not exceed 10 per cent of its total content in the rock.

Microscopic examinations of samples from various weathering zones
in question have shown that weathering is accompanied by some disinte-
gration of quartz aggregates and increase of finer grains content. Some
larger individual quartz grains are also subjected to disintegration process,
the intensity of which increases toward the upper part of weathering
crust. Because of lack of any stronger mechanical forces that would cause
disintegration of compact quartz aggregates, this phenomenon should be
attributed to chemical processes operating there.

As follows from microscopic examinations of thin sections, the initial
stage of this process consists in broadening and cracking of intergranular
boundaries and cracks in aggregates which become more pronounced.
Fissures within quartz grains are also enlarged. This process resembles
deepening of intergranular boundaries resulted from chemical etching of
polished surfaces procedure used sometimes during microscope examina-
tions (Phot. 1). This phenomenon is particularly well observed in kaolin
from Wyszonowice, being best pronounced in upper part of weathering
crust i.e. in kaolinite zone.

It is supposed that the process in question is caused by aggressive
activity of circulating solutions. Disolution of quartz begins from the sur-
faces of grains resulting in gradual decrease of binding forces uniting them
in aggregates. New minerals begin to crystallize in fissures th_us formed.
In the zone of slightly altered granite and in the kaolinite-mica zone of
weathering crust in Bolestawice crystallization of sericite in fissures among
quartz grains is observed. Sometimes these fissures are filled wx?h siderite
(Phot. 2) and in upper parts of weathering zones coarse crystalhpe aggre-
gates of columnar kaolinite are also observed (Phot. 3). Crys‘Fahzatlop of
new minerals in fissures is wedging apart the grains forming a given
aggregate. :

Similar mechanism operates in kaolin from Roztoka, where destruction
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of larger uniform quartz grains consists in separation of fine fragments
from them.

In the vicinity of weathering feldspars, formation of sericite at the
surfaces of quartz grains is observed. The latters are sometimes sur-
rounded by sericite rims, thought kaolinite is the main mineral of weat-
hering zone. The formation of sericite at the surface of quartz may ‘be
interpreted, similarly as sericitization of feldspars, as the case of in-
congruent dissolution of quartz.

In order to confirm an active role of quartz in chemical processes
taking place during weathering, the surface of grains of this mineral were
examined by means of electron scanning microscope. As follows from
these observations, there are numerous cavities at the surface of quartz
grains which can be connected with chemical corrosion. These are parti-
cularly well developed in quartz grains occurring in lower part of weat-

hering crust enriched in mica. Generally these cavities can be observed °

using electron scanning microscope (Phot. 4) but some of them can be
detected by means of petrographic microscope too.

Considerable amount of secondary mica in weathering zone indicates
that the environment was alkaline, favouring dissolution of silica. Another

type of quartz surface, also possibly connected with chemical corrosion,

is presented in Phot. 5.

In lower part of weathering crust we observe the formation of traces
of etching. Their origin can be explained by local increase of pH at the

contact of quartz grains with those of decomposing feldspars or micas.

In the course of further weathering, gradual smoothing of quartz sur-
face is observed. This process is distinct in upper part of weathering crust.
In this zone we observe e.g. diminishing or even disappearance of cavities
formed after weathered intergrowths of feldspars in quartz grains. In this
part of weathering crust, chemical processes were slightly different in
character. Dissolution took place under the influence of acidic atmospheric
waters infiltrating into the rock and causing its desilification. This process
is exemplified by quartz from kaolin of Roztoka. Its surface is presented
in Phot. 6. The presented grain was situated in a zone of advanced weat-
hering manifested by trace amounts of feldspars and micas preserved.

Dissolution of silica in weathering crust is locally accompanied by its
precipitation on surfaces of quartz grains (Phot. 7 and 8). The coexistance
of two reverse processes of dissolution and precipitation of silica in the
same zone is possible due to local differences in physico-chemical cha-
racter of the environment conditioned by the presence of weathering mi-
nerals (feldspars, micas). On the other hand, equalization of concentrations
of chemical components during weathering processes proceeds by means
of diffusion processes which, in general, are very slow.

GRAIN-SIZE DISTRIBUTION OF QUARTZ IN PRIMARY KAOLINS

Dissolution processes of quartz grains and disintegration of its aggre-
ga.tes and course grains are reflected in grain-size distributions of this
mineral. These curves are often used in examinations of sedimentation
processes and abrasion of grains constituting sedimentary rocks. These
66
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data can also be useful in the analysis of disintegration of minerals during
weathering of granitic rocks.

As already mentioned, the coarser fractions of kaolins in question
consist practically exclusively of quartz grains whilst those below 20 pm
are so poor in it that its content can be neglected. Consequently, grain-
_size distribution of kaolin fractions above 20 um corresponds practically
to that of quartz contained in it. This distribution in the range above 63 pm
was determined by sieve analysis of the samples purified from clay sub-
stance by rinsing with distilled water alkalized with ammonia. The con-
tent of fractions below 63 ym was determined by means of sedimentation
balance.

Fragments of cumulative grain-size distribution curves thus obtained
for kaolins, corresponding to those of quartz contained in them, are pre-
sented in Figure 1. The curves are denoted by numbers, increasing with
depth of sampling sites.

As follows from these data, the amount of fine-grained quartz increases
toward the upper part of weathering crust. This phenomenon is particu-
larly well observed in kaolins from Bolestawice and Roztoka.

Grain-size distribution curves of quartz are, in the majority of cases
examined, bi-modal in type (Fig. 2). We may distinguish in them the
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Fig. 2. Grain-size frequency distribution curves from quartz contained in some of
kaolins under study
a — from Bolesiawice, b — from Roztoka, ¢ — from Wyszonowice, depth of sampling as in
Tables 1—3
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main population consisting of coarser grains and less abundant subordi-
nate one represented by fine-grained quartz. The latter consists essentially
of grains originated from disintegration of larger grains or of their aggre-
gates. Percentual content of this population increases toward the top of
weathering crust i.e. with development of this process.

Qradua}ly advancing disintegration of quartz grains is also manifested
by increasing asymmetry of distribution curve of the main population due
to broadening of its finer fraction part. This phenomenon is well observed
in grain-size distribution curves for quartz in kaolins from Bolestawice
(Fig. 2a).

Bi-modal grain-size distribution curves of quartz for kaolins from Roz-
toka and Wyszonowice were separated into its two component unimodal
ones by means of graphical method proposed by Hald (1952). This proce-
dure was also applied by Spencer (1963) in his study of grain-size distribu-
tions of clastic sediments. Using this method it was possible to obtain
corrected grain-size distributions of the main population which was sub-
sequently examined more in detail. It was found that grain-size frequency
distribution of main population is lognormal in type and this hypothesis
was verified by means Kolmogorov test at the confidence level 0.95 (Zie-
linski 1972).

Corrected grain-size distributions for main populations of quartz were
presented in the system of coordinates: probability per cents against grain-
_size in @ units. Typical cumulative curves of grain-size distribution of
quartz for the three weathering zones studied are presented in Figure 3.

The essential parameters of each of these distributions i.e.: mean size
Xp , standard deviation g, skewness /b, kurtosis b,, coefficient of skewness
S;. and coefficient of kurtosis K (Griffiths 1967) * were computed using
the method of moments.

As follows from cumulative curves in question, grain-size distribution
of quartz belonging to the main population is truncated on both sides. The
upper limit of grain size of quartz is 6000 um whilst the lower one — 20 um
and these limits are distinctly sharp. Their existence can be explained as
follows: In granitic rocks quartz forms either by crystallization from mag-
ma or by recrystallization process. In the former case it is the last to cry-
stallize from residual melt. Consequently, the size of still available free
spaces determines upper limit of quartz grain size.

As follows from theory of crystallization process and from conditions
of stability of crystal nuclei, the crystal formed should exceed some mini-
mal size determined by properties of a given substance and by crystalli-
zation conditions. Finer grains gradually disappear and at their expense
larger ones of more than critical size are formed. As follows from rgsults
of these examinations of granitic rocks, the critical value of grain size 1n
them is 20 pm. ;

Changes in grain-size composition of quartz caused by Weathermg pro-
cesses are illustrated by distribution parameters pyesented in Tables 1—3.
Though it is rather difficult to find precise relations between the values

+h =leih — Sk=l/—b1—}K=bz—3
o® 04 2

where: mg and my are moments of a given distribution.
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Fig. 3. Gram-siz.e cumulat.ive curves drown on probability per cent ordinate against
® of main population of quartz grains of some of kaolins under study
10 — kaolin from Bolestawice, 30 — kaolin from Roztoka, 17 — kaolin from Wyszonowice

ALTas]y el
Grain-size distribution parameters for quartz of kaolin from Bolestawice (bore-hole
28A)
Depth 7 TR il
S
ample i X o Vb, Sk b, K
b % 31,(1??}4 2,4 3,96 —0,27 —0,14 2,41 —0,59
8 : "1%5,4—10,0 2,0 3,27 —0,44 —=(0,22 7 2,30 7“—677077
9 : __507,0‘—46,7(7)7 i 71,5 3,93 ==(),87 - (0,18 2,26 o —0,74
10 46,0—47, 2 e ; 08 e
| 2 Al 3,68 0,1(?_ —0,0§3¥A 2,00 0 —,_0’8,9
11 47,2—5b4,4 bt 2,25 —0,62 =(),31l 2,61 —0,49 V
Table 2

Grain-size distribution parameters for quartz of kaolin from Roztoka

Sample Dergth X o Vb, Spe b, K
'_ 28 ——_-_10,}”—19,6 s 0,6 3,14 =080 —0,18”7 72,46 —0,65 :
29 : wlr?lfi—zzii,g-‘ 0,2 3,03 —0;31 =18 2,36 —0,66
_30 -3?7,??25,2774 1,2 3,60 =0,01 ==0,01 2,17 —0,83
31 25,2—27,9 0,8 3,60 —0,14 =007 2,13 —0,87
32 217,0—31,0 0,7 3,10 —0,08 —0,04 2,36 —0,65
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Table 3
Grain-size distribution parameters for quartz of kaolin from Wyszonowice (bore-hole
16W)
D —
Sample erzth \ X ) g \ Vb, Sie ‘ b, K

17 o 11,3—:17,0 —0,1 3,64 —0,45 —0,22 ‘ 2,24 —0,76

18 17,0—22,1 0,1 2,97 —0,17 —0,08 ‘ 2,21 —0,79
19 22,1- 24,4 0,1 2,89 —0,10 —0,06 ‘ 1,97 —1,03 ‘.
l 20 24,4—21,0 —0,3 2,87 —0,46 —0,23 ] 2,16 —0,35 ’

of these parameters and the depth (since grain-size distribution of quartz
is also influenced by local structural and textural variations of rocks) but
some distinet tendencies are observed. First of all there is a distinct in-
crease of mean size of quartz grains and of standard deviation of their
frequency distributions. Moreover, when passing from the bottom to the
top, we observe initially a decrease and then an increase of skewness and
assymmetry of frequency distribution curve of grain-size. This is illustra-

ted by changes in values of Vb, b, and Sj parameters. Simultaneously,
some negligible diminishing of peakedness of distribution curve takes place.

These statistical data confirm the thesis that during weathering pro-
cess quartz grains are subjected to alterations which influence grain-size
destribution of this mineral. The observed changes can be explained by
distruction and disintegration of grains into smaller ones. This refers,
first of all, to grains of medium size. Simultaneously, the amount of finest
grains slightly diminishes. This can be due to dissolution phenomena. Con-
sequently, the upper part of distribution curve is rendering more sharp
and its extremal point is moved slightly to the right. Simultaneously, the
part of curve corresponding to finer fractions become more diffuse and
dispersion of grain-size increases.

As follows from the obtained data, grain-size distribution of quartz in
granitic rock under investigation is lognormal in type. This can be a one
of the causes of lognormal distribution of grain-size of this mineral gene-
rally observed in sedimentary rocks. In this case weathering, segregation
of grains, abrasion phenomena during erosion and transport of WQathergcl
material probably only modify the grain-size distribution of quartz in
sediments. o

The present authors examinations have shown that quartz participates
in chemical processes taking place in weathering crusts of igneous rocks.
Its partial dissolution results in desintegration of larger grains and their
aggregates as well as in polishing and smoothing of quartz grain surfaces.
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Leszek STOCH, Edeltrauda HELIOS RYBICKA

O DEZINTEGRACJI KWARCU W PROCESIE WIETRZENIA SKAL
GRANITOWYCH

Streszczenie

Przesledzono zjawiska dezintegracji kwarcu w procesie kaolinizacji
skal granitowych Dolnego Slaska. Pod dzialaniem roztworéw krazacych
w zwietrzelinie nastepuje korozja chemiczna ziarn kwarcu. W pierwszym
etapie zaznacza sie ona poszerzaniem granic miedzyziarnowych w agrega-
tach ziarn oraz peknie¢ w pojedynczych ziarnach (fot. 1). Nastepnie obser-
wuje sie dezintegracje ziarn i ich agregatéw ktorg przyspiesza krystali-
zacja nowych mineraléw (kaolinit, syderyt) w szczelinach miedzyziarno-
wych (fot. 2 i 3). Badania morfologii powierzchni ziarn kwarcu wykazaty,
7e w dolnej strefie zwietrzeliny (strefa kaolinitowo-mikowa) gdzie pano-
walo érodowisko alkaliczne obserwuje sie korozje jamistg (fot. 4, 5). W stre-
fach stropowych natomiast rozpuszczanie chemiczne powoduje wygladze-
nie powierzchni (fot. 6). Lokalnie w czasie wietrzenia mialo miejsce
réwniez wytracanie sie krzemionki (fot. 71 8).

Wykonano analize statystyczng zmiennosci rozkladu uziarnienia kwar-
cu na réznych poziomach pokrywy zwietrzelinowej. Wykazata ona, ze
kwarc z badanych skat granitowych wykazuje log-normalny rozklad uziar-
nienia dwustronnie obciety (fig. 3). W miare postepu wietrzenia Srednia
wielko$é ziarn wykazuje tendencje wzrostu. Réwnocze$nie zwieksza sie
odchylenie standardowe. Wraz z przejsciem od spagu ku stropowi poczat-
kowo maleje a nastepnie zwieksza sie skosno$¢ i asymetria krzywej roz-
kladu wielko$ci ziarn a zarazem ro$nie nieco jej splaszczenie. Wskazuja
na to odpowiednie zmiany wartosci pargmetrow statystycznych takich jak
miara sko§nosci V/b;, splaszczenia by, wspotczynnik asymetrii Sy i splasz-
czenie K (tab. 1—3). Jak sie przypuszcza jest to rezultat rozpuszczania
ziarn drobnych oraz dezintegracji ziarn duzych w wyniku dzialania wspom-
nianych czynnikéw chemicznych.

T2

OBJASNIENIE FIGUR

Fig. 1; Krzywe kumula}cyjpe skladu ziarnowego kaolinéw z Dolnego Slaska w zakre-
sie wystepowania ziarn kwarcu
@ — kaolin z Bolestawic, b — kaolin z Roztoki, ¢ — kaolin z Wyszonowic; glebokosci
z ktérych pochodza probki podane sg w tabelach 1—3

Fig. 2. Krzywe rozkladu ziarn kwarcu niekt6érych z badanych kaolinitow:
a — kaolin z Bolestawic, b — kaolin z Roztoki, ¢ — kaolin z Wyszonowic; glebokosci
pobrania probek podane sa w tabelach 1—3

Fig. 3. Krzywe lgumulacyjne sktadu ziarnowego w ukladzie prawdopodobienistwo —
® gltéwnej populacji ziarn kwarcu niektérych z badanych kaolinow
10 — kaolin z Bolestawic, 30 — kaolin z Roztoki, 17 — kaolin z Wyszonowic

OBJASNIENIE FOTOGRAFII

Fot. 1. Wytrawione w czasie wietrzenia granice miedzyziarnowe i peknigcia ziarn
kwarcu. Kaolin Wyszonowice

Fot. 2. Krystalizacja syderytu rozklinowujaca agregat kwarcu. Kaolin Bolestawice

Fot. 3. Krystalizacja kaolinitu rozklinowujgca agregat ziarn kwarcu. Kaolin Bole-
stawice

Fot. 4. Powierzchnia ziarna kwarcu ze strefy kaolinitowej z kaolinu z Bolestawic.
Mikroskop elektronowy scanningowy, pPOw. X 1000

Fot. 5. Powierzchnia ziarna kwarcu ze strefy kaolinitowo-mikowej, z kaolinu z Bo-
lestawic. Mikroskop elektronowy scanningowy, pow. X 3000

Fot. 6. Wygladzona powierzchnia ziarna kwarcu z kaolinitu z Roztoki. Mikroskop
elektronowy scanningowy, POw. X 3000

Fot. 7, 8. Krzemionka wytragcona na powierzchni ziarn kwarcu z kaolinu z Bolestawic.
Mikroskop scanningowy, pow. X 3000

Jlewex CTOX, ddeavrpayda TEJIHOC PhIBHIIKA

O JE3WHTEIPALIUHU KBAPLLA B MPOLECCE BbIBETPUBAHMUSA
TPAHUTOB

Pesowme

IIpocyiexeH MPOLECe Je3HHTErpalliit KBaplia [pH KaoJHHH3ALNH TPaAHHT-
npix mopon Hukuelt Criesui. [lox BAMSHHEM PACTBOPOB, WHPKY/HPYIOULHE
B KOpe BbIBETPUBAHHS, POHCXOLHT <HMHUecKasi Koppo3usl KBapua. B nepsoi
CTafiy OHA NMPOSIBJISETCS B BHJE YBEJTUIEHH NMPOCTPAHCTB MKy 3epHaMH
M TpelWH B 3epHAX KBapud (doro 1). [anee mpOUCXOLHUT ngsumerpamm
3epeH M HX arperaTos, ycKopsema:d KpncmnmmauuenOnoswf/l Mxmgpa@n
(KAOJMHHAT, CUAEPHT) B MEK3€PHOBBIX rpewunax (¢oro 2, 3). Vs na JI}I((()),I(:;
nuii MOp(OROTHH TOBEPXHOCTH KBapua cJieyer, uTo B HHKEHEH 30}(;?1(”“'[')){;1
pLBETPHBANNS (KAOTHHUT-CIIOAHAM 30Ha), XapaKTepH3YIOIenCsl 111;1130}‘61;
CpeoH, MpoUCXoAnIa quencTass KOpposus (doro 4, 5), a B BEpXHE A
CraaskUBAHHe MOBEPXHOCTH B pe3yJbTaTe XHMHAYECKOT0 PacTBOPEHH

6). MecraMu BO BpeMsl BLIBETPHBAHHS TTPOUCXOAMIIO BbIMaJleHHe KpeMHe3eMa
(¢poro 7, 8).

Bbul IpOM3BEIEH CTATHCTHYUE
YeckOro cocTaBa Kpapua B pasHBIX

CKHil aHalu3 pacrpeesieHts rpaHyJOMeTpH-
FOPH30HTAX  KOPbI BBIBETPHBAHHSL
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Kpapi B HCC/I€I0BAHHbIX NMOPOAAX XapaKTepH3yercsi JIOrHOpMalbHbIM, ABY-
CTOPOHHE yCeUeHHBIM Pacnpeie]eHHEM (pur. 3). ITo Mepe pasBMTHs MpOLEC- MINER. POL. VOL. 6, No 1 — 1975
ca BbiBeTpHBaHMs HAOMIONAETCA pospacTanpe CpefHeH BeJHYMHBL SEpeH,
O/LHOBPEMEHHO e YBeIHUHBACTCS cTaHapTHOE OTKJIOHEHHE. B nanpaBJeHHN
CcHU3Y BBepX BHauale yMeHbIlaercs, a [I0TOM BO3pacTaeT HAaKJIOH H aCHMMET-
pHsi KPHBOH pacrpe/e/eHus BeJMUHHBL 3€peH, B TO e BpeMs STa KpHBad
Bee Gojiee BbipaBHUBAETCS. OTO BBISBJIACTCS B COOTBETCTBYIOIIMX H3MEHe-
LysiX BEJMUYMHBL CTATHCTHYECKHX MMapaMeTpoB, KaK BeJIMUMHA ACHMMETPHH
Vby, sKcuecca by, KOIQQUUIEHT acuMMeTpuH Sy U dKcrecca G (maousil=8)k
Tlpeanosiaraercs, 4To 3TO MPOUCXOLHT B peayabTaTe paCTBOPEHHS MEIKHX
1l Jle3MHTerpaliy KPyMHbIX 3epeH KBapua Mol BUIMSIHEEM YIOMSHYTBIX XMMH-
uecKuX (pakTopoB.

PLATE I

OBDBSICHEHUS K ®PUTYPAM

Our. 1. I\’}ﬂ\l}'.’l?l'l‘llBllbl(‘ KpHBbIE I‘DZIH}'JI().‘A(‘TDII‘K‘\‘KOI‘O cocTaBa KaoJiiHOB HuskHei Cune3nu
B OTHOIIEHHWH l)21CII[)OCT])Z!H(‘HH§I 3epeH KBapua
a — KaoJIHH MECTOPOXKIACHHS BoJaecanaBuue, b — KaoJHH MECTOPOZKACHHSI Poaroka,

MeCTOPOKAeHHsT BBILIOHOBHILE; ray6una B3siTHS 00pasoB yKazaHa B Tabauuax 1—3

¢ — KaoJuiH

®ur. 2. Kpusble pacrnpee/neHus 3epeH KBapia B HEKOTOPBIX o6pasiax Kao/auHa
4 — KaoMMH MecTopoxjueHHs BoieciaBuile, b — KaoJaHH MecTopoxieHus Posroka, ¢ — KaoJu
MECTOPOKCHNS BHIIIOHOBHILE, rayGuHa B3SITHS oOpasioB yKasaHa B rabauuax 1—3

dur. 3. K}‘M)'.’]‘ATHBHHG KpllelC TpIlH)'.‘i(JMCTPIl‘l(‘(‘KOI‘O cocraBa B CHCTEME: BCDOﬂTIIOCTb e
eJIMHHIEX (]
{0 — KaONMH MecTOpoXjetus BoaecmaBHue, 30 — KAoNMH MECTOPOXKJeHHsi Po3ToKa, [7 — KaoaHi

MecTOPOKIeH!sT BbilIOHOBHIE

Phouselt Intgrgranula_r boundaries and fissures in quartz grains etched during weat-
hering. Kaolin from Wyszonowice, Crossed nicols. X160

OBBSICHEHHST K ®OTOCHUMKAM

doro 1. ;“\\(“/l\'.’fk‘]]!l(}lil;lc I'paHHILbI I TpeuluHbl B 3epHax KBapua, I)llf}'lx(‘,l(}llllhlc npu BbIBETPH-
panun. Kaoaun MECTOPOK/ACHHA BoimonoBuue

v

doro 2. Kpucrammusanus CHAEPHTA, paspyliaiolias arperat Kpapua. KaojHH MECTOPOXKIe-
Hug Bogecnasuie

Goro 3. Kpucranausaunsa KaoJHHITA, paspyuiaionias arperar KBapua. KaoauH MecTopox-
neuunst Bonecnasuie

dorto 4. ITozse

BHILE.

JOCTH KBApILEBOro 3epHa M3 KAOJHi UTOBON 30HBI MecTopoxKaeHus Bouecia-

DJIEKTPOHHBIH € ckomn, ysea. X 1000

®oro 5. [NoBepXHOCTh KBApIeBOro 3epHa H3 KAOJHHIIT-COSTHON 30Hbl MecTopoaenus bo-
Jlec/IaBHILe. DVIEKTPOHHbBIH CKAHMHI-MHKDOCKOI, YBEJL. X 3000

HUHT-MUKT

®oro 6. CraaxenHas NOBEPXHOCTb KBAPLUEBOro 3epHa U3 KaomMua MecTopomaenns Posroxa.
DJIeKTPOHHDIH CKaHHPYIOUHH-MUKPOCKOI, YBEL. X 3000

doro 7, 8. Kpemnesém, 006pa30BaBUINiics Ha TOBEPXHOCTb KBAPLEBOro Sepia B KaoJHHEe
mecTopoKaenus  bosecnapuie. SUIEKTPOHHBIH  CKAHUD YIOU[HH-MHKPOCKOI /BE
: { eKTPOH ) 1 BeJI.
X 3000 o

o

§ 8 S - »
Phot. 2. Crystallization of siderite wedging a quartz aggregate. Kaoli
wice. Crossed nicols X 160

Leszek STOCH, Edeltrauda HELIOS RYBICKA — On disintegration of quartz during
weathering process of granitic rocks

L




MINER. POL. VOL. 6, No 1 — 1975 PLATE III

PLATE II
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A

of quartz grains. Phot. 5. Surface of a quartz grain from kaolinite-mica zone in kaolin crus
stawice. Electron scanning microscope. X 3000

Phot. 3. Crystallization of kaolinite wedging apart an aggregate
Kaolin from Boleslawice. Crossed nicols. X 160

i
t of Bole-

Phot. 4. Surface of a quartz grain from kaolinité zone of kaoﬁn crﬁsf in Bolestawice. : i : i i
Electron scanning microscope. X 1000 Phot. 6. Smoothed quartz surface from kaolin ofRudobe BaRe o
scope. X 3000

Leszek STOCH, Edeltrauda HELIOS RYBICKA — On disintegration of quartz during Leszek STOCH, Edeltrauda HELIOS R'}(BICKA __ On disintegration of quartz during
weathering process of granitic rocks weathering process of granitic rocks
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PLATE IV
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Phot. 7, 8. Silica precipitated on the surface of quartz grains in kaolin from Bolesta-
wice. Electron scanning microscope, X 3000

Leszek STOCH, Edeltrauda HELIOS RYBICKA — On disintegration of quartz during
weathering process of granitic rocks



