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A_b s't ract. Tertiary weathering crusts developed on acid crystalline rocks of Lower
Silesia display zonal structure. Following zones can be distinguished: slightly altered
pr.imary rock, kaolinite-mica and kaolinite ones. These zones are the products of
mineral forming processes of incongruent dissolution and transformation of structure
proceeding according to the scheme: feldspar — > kaolinite; feldspar —»> dioctahe-
dral mica — > kaolinite; biotite — » kaolinite; biotite dioctahedral mica -—» kaoli-
nite; muscovite —» kaolinite. On the basis of mineral parageneses in individual zo-
nes it was possible to reconstruct the course of changes of physico-chemical condi-
tions with increasing depth of weathering profile.

Recent weathering leads to the formation of weathered zones essentially montmo-
rillonite-mica character with subordinate kaolinite content.

INTRODUCTION

During the Tertiary, thick kaolinite weathering crusts of essentially
kaolinitic character have been formed. Actually these are 50—70 meters
thick and occur in numerous parts of Strzegom—Soboétka granitoid massif,
particularly in its eastern part. These crusts have been formed from bimi-
caceous or biotite granitoids. Similar crusts are also found to occur on gne-
isses e.g. on the Strzelin ones. Usually, Tertiary weathering crusts are
overlain by younger deposits from few to several tenth meters thick and
consisting of various gravels, sands, silts and clays. Locally these deposits
include interlayers or lenses of brown coal.

Within the crusts in questions it is possible to observe some regularities
in distribution of major constituents, first of all clay minerals. On the gro-
und of this regularity it is possible to draw conclusions on the character
of mineral forming processes which lead to the formation of these crusts.

The present author’s considerations are based on the results of minera-
logical examinations of weathering crusts developec on coarse grained bio-
tite granite of Boréw type (Roztoka), on biotite and bimicaceous Strzegom
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granitoids (Zaréw, Bolestawice) as well as on Coarse—graiped biotite rich
Rumburk granite exposed in brown coal mine of Turéw. Finally the weat-
hering crust of biotite Strzelin gneisses has been examined (Wyszono-

wice).

DISTRIBUTION OF MINERAL COMPONENTS WITHIN
WEATHERING CRUSTS OF ACID CRYSTALLINE ROCKS OF
LOWER SILESIA

Regularity of development and distribution of major mineral constitu-
ents in weathering crusts of crystalline rocks results from the character
of mineral forming processes and are manifested as follows:

1. Differentiation of grain size and distribution of major mineral com-
ponents among definite fractions, depending on the mechanism of origin
and transformation of these minerals.

2. Vertical variability of mineral distribution within weathering pro-
file (zonality) due to varying physico-chemical conditions with depth.

Quartz, kaolinite and mica minerals are the main constituents of weat-
hering crusts developed on acid igneous and metamorphic rocks of Lower
Silesia. Feldspars and (in the finest fraction) swelling clay minerals occur
here in subordinate amounts. Contents of individual components vary
within broad limits: quartz 20—60 per cent, kaolinite 20—70 per cent, mi-
cas 5—30 per cent. The content of feldspars amounts to several per cent
and only close to unaltered rock their concentration increases up to seve-
ral tenth per cent.

Distribution of major mineral components among various fractions is
similar in all weathering crusts under examination and varies but slightly
with depth (Fig. 1, 2).
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Quartz usually occurs as thick grains, above 30 um in diameter. Only
small amounts of this mineral are found in finer fraction 1—30 um. Quartz
is general a relict mineral left after primary rock.

Kaolinite occurs in all the fractions but distinctly concentrates in two
of them: 30—2 um and <1pm. In the former there occurs kaolinite Tc
dmp!aymg mod'ere}te crystallinity whereas in the latter there prevails
kaolinite D. This is generally authigenic kaolinite formed in weathering
crust from feldspars and micas. This, originated from feldspars, is usually
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fine grained Whilst pseudomorphs after micas, usually developed as aggre-
gates of kaolinite plates, are up to several milimeters in size.

: Kaolinitic weathering crusts of Lower Silesia are comparatively rich
in micas. There occur primary and secondary micas and their degradation
products. Primary micas are represeted both by differently altered mus-
covite and biotite, preserved from the primary rock. Often these micas are
kaolinizated in different degree. Grain size of primary micas varies from
20 to several milimeters. Secondary micas of sericite type have been for-
med from feldspars, like kaolinite, and concentrate in the fraction 2—
—20 um together with fragments of flakes of primary micas disintegrated
in the course of weathering process. In weathering crusts enriched in se-
condary micas we observe another range of concentration of this mine-
ral — in the fraction <<1pum. Micas occurring in this fraction contain
some swelling layers in their structure and can be determined as illite.

Fig. 2. Grain size distribution of the
main minerals in the weathering
crust on biotite granite (Roztoka) —
kaolinite zone
Explanations see Fig. 1
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Potassium feldspar, as more resistant to weathering, occurs in coarser
fraction, mostly > 30 um, whereas plagioclases are preserved as grains
<30 um in size. Feldspars show strong alteration consisting both sericiti-
zation and kaolinization.

Variability of mineral composition with depth is a typical feature of
kaolinite weathering crusts in Lower Silesia. This variability is well ob-
served in the cross-section of the crust developed on granite in Bolesta-
wice (Fig. 3).

Several zones characterized by typical mineral parageneses can be
distinguished on the base of distribution of minerals in weathering crusts
under examination.

Zone of slightly altered primary rock (saprolite) occurs in lower parts
of weathering crusts. It consists essentially of minerals of primary grani-
tic or gneissic rock: quartz, partly altered potash feldspar, strongly alte-
red plagioclases, muscovite and altered biotite. Numerous plagioclase and
some potash feldspar grains have been completely kaolinized or sericitized
in this zone. Sericite is also observed sometimes to form at the surface of
the quartz grains (Phot. 2). Biotite exhibits strong alteration, manifested
by the formation of iron and titanium oxides and its transformation into
dioctahedral green or even colourless mica resembling muscovite. New
minerals formed in this zone are: kaolinite and fine grained both colour-
less (sericitic) and green micas. Veinlets of secondary low-temperature
guartz are locally observed.
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The zone laying above the former one can be called kaolinite-mica zone.
It consists mainly of relict quartz, kaolinite and micas. Feldspars occur
in subordinate amounts (up to several per cent) W}}ereby potash fe?ldspar
distinctly prevails over plagioclases. A characteristic feature of this zone
is the increased content of minerals of the mica group. This gnrlchment is
due to the origin of considerable amount of fine gr.amed‘ mica form_eq in
the course of weathering of feldspars. Primary micas display kaoliniza-
tion phenomena.

The above zone is overlain by a broad one which can be called the
kaolinite zone due to abundance of this mineral in it. Kaolinite is accom-
panied in this zone mainly by quartz. Micas occur %n‘minute amount and
feldspar content is negligible. In upper part of kaolinite zone, the amount
of kaolinite slightly decreases causing relative enrichment in quartz. This
phenomenon is probably connected with washing out of kaolinite by
descending atmospheric waters and its displacement towards the lower
parts of weathering crust.
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Sometimes in the upper part of weathering of crust, within kaolinite
zone, there appears an additional mica-enriched horizon (Fig. 4).

The thickness of individual zones can be different and some of them
can be buf poorly developed, depending on local paleogeographic condi-
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tions and the type of primary rock. So e.g. weathering crust in Roztoka
is distinctly Jow in micas (Fig. 5).

Apart from zonal distribution of major mineral components we also
observe a zonality of iron distribution. Depending on the content and mi-
ngral form of this element, various parts of weathering crusts display
different colouration (Fig. 3, 4, 5). This phenonomenon is particularly well
developed in the weathering crusts on rocks abounding in biotite.
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In Lower Silesian acid crystalline rocks this mineral is the main iron-
-bearing mineral. In this case, the zone of slightly altered primary rock
and the kaolinite-mica one display grey-greenish colouration which is
due to green micas. The latter minerals, products of weathering of biotite,
contain both ferrous and ferric iron..In the zone of slightly weathered
rock, iron may also occur as siderite and even secondary magnetite. Sligh-
tly above, the crust is impoverished in iron and close to the top of kaoli-
rite zone we sometimes observe yellow or red level, enriched in goethite
and hematite. The latter is concordant with mica-enriched horizon, men-
tioned above. Further upwards, weathering crust is again impoverished
in iron. Such distribution of various forms of iron is due to its migration
and reprecipitation depending on vertical variability of pH and Eh (Sega-
len 1971). The problem of geochemistry of iron in weathering crusts of
Lower Silesia is discussed in detail in a separate paper (Sikora 1972).

PHYSICO-CHEMICAL FACTORS DETERMINING THE ORIGIN
OF MINERAL PARAGENESES IN WEATHERING CRUSTS

Zonality of weathering crusts has been examined and discussed by
numerous authors (Petrov 1967, Millot 1970, Valeton 1972). This pheno-
menon has been explained by Ginzburg (1963), who was the first which
show that mineral forming processes in weathering crusts are multi-stage
in character. When weathering process develops, the lower border of
weathering crust displaces downwards and clay minerals originated from
the components of primary rock gradually pass into changed physico-che-
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mical conditions (different pH, Eh, chemical compo.sition of solutions sa-
turating weathering crust). Consequently, these minerals are converted
into another one or into aluminium and iron hydrated 0x1dp:s.

Thickness of weathering crusts, their mineral .C(.)mposmon and cha-
racter of zones developed, depend on climatic conditions and the type of
weathering rock. Complete weathering profile develops under.condltlor}s
of tropical climate and good leaching. When developed on acid ropks it
consists of the following zones: slightly changed primary roqk, mica or
kaolinite-mica zone, kaolinite zone and that of aluminium and iron hydro-
xides.

Depending on local climatic conditions, ground water level and topo-
graphy of the area, only some zones can develope. Undgr_ moderately
humid climate, weathering process can accomplish at kaolinite zone and
when leaching is poor even at the mica one (Petrov 1967).

Zonality observed in the weathering crusts of acid igneous and meta-
morphic rocks of Lower Silesia is typical for a hot and humid climate w1t.h
long dry periods. Mineral parageneses of individual zones can be a basis
for reconstruction of physico-chemical character of the environment of
various levels of weathering profile, determining in turn the course of
mineral forming processes taking place during the formation of the crusts
in question. This is facilitated by diagrams of minerals equilibria (Garrels,
Christ 1965, Kittrick 1969, Tardy 1971) determinating the minerals stabi-
lity at the thermodynamic equilibrium conditions. From thermodynamic
viewpoint, a weathering crust represents an open system, exchanging its
components with surroundings and their zones are gradually displacing
downwards. However, the course of weathering processes is such that wit-
hin a given zone definite physico-chemical conditions are stabilized and
thus may be considered to represent as a quasi-stationary system being
close to equilibrium conditions.

Stability diagram K,0—Na,0—Al,0;—SiO,—H,0 (Hess 1966) has been
applied by the present authors. Its fragment corresponding to the condi-
tions of continental weathering environment is presented in Figure 6.

Coexistence of feldspars, micas and kaolinite is characteristic for the
zone of slightly altered primary rock. Formation of secondary micas along
cleavage planes and on the surfaces of feldspar grains is observed here
(sericitization, Phot. 1). Kaolinite forms from micas or directly from felds-
pars. It is thus concluded that average chemical composition of pore so-
lutions in this zone corresponds approximately to the ternary point at the
boundary of stability fields of feldspar, mica and kaolinite (Fig. 6). Local
variations of composition of these pore solutions, caused by driect contact
with surface of minerals of different composition and by the fact that
their concentration is equalizated by slow diffusion process, change con-
ditions of equilibrium as well as character of mineral forming processes.
Thus, different secondary minerals can form from the same mineral, very
close to each other (e.g. sericite or kaolinite from feldspar). In the vicinity
of weathering feldspars, quartz displays chemical corrosion phenomena
being subjected to surface sericitization (Phot. 2). Simultaneously in other
places we observe local crystallization of low-temperature quartz grains.
This process is due to supersaturation of solutions in silica in relation to
quartz. Amorphous silica is evolved during weathering of feldspars. Its
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solubility is much higher than that of quartz (100—140 and 7 ppm, respec-
tively) and determines the concentration of dissolved silica in ,solutions
(Siver 1957, Wey Siffert 1961).

Kaolinite-mica zone distinguishes by coexistence of kaolinite, quartz
and micas. This paragenesis is possible in the environment the chemical
composition of which corresponds to the line separating stability fields of
mica and kaolinite on Hess’s diagram (Fig. 6). Solubility of quartz essen-
tially determines the concentration of silica. Relictic feldspar grains sur-
rounded by thick layers of weathering products cannot influence more
considerably the equilibrium conditions.

In kaolinite zone the concentration of K+ ions is low and that of
H* comparatively high. On the diagram this area is represented by stabi-
lity field of kaolinite. : '

QUARTZ
AMORPHOUS SIICA
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Kaolinite zone is situated in the upper part of weathering crust and
during rainfall seasons it had to be intensively leached by comparatively
acid atmospheric waters to decompose other minerals than kaolinite and
quartz. Local occurrence of mica-enriched horizons within the kaolinite
zone may be connected with concentration of alkalies above former hori-
zons of ground waters. This local enrichment in alkalies took place during
long dry periods and resulted from evaporation of pore solutions upraised
by capillary forces.

Kaolinite-mica zone represents a more alkaline and more potassium-
-enriched environment. Most probably, it corresponds to poorly leached
part of weathering crust, localized in the region of stagnant ground wa-
lenss

Because of considerable amount of feldspars in the zone of slightly
altered primary rock, this environment is the most alkaline one (pH of
suspensions of powdered granite is up to 9), (Grant 1969).

The distribution of iron compounds clearly indicates the variability
of redox potential. Within slightly altered primary rock and overlying
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kaolinite-mica zones, Eh had to be low. Consequently, siderite and magne-
tite could form and a part of ferrous iron is preserved i.n .biotite. Reduc%ng
environment was also preserved in lower parts of kaolinite zone r'esultmg
in dissolution of iron compounds and bleaching phenomena. A little up-
ward, close to the ground water level, precipitation of goethite and hema-
tite is observed connected with more oxidizing character of the environ-
ment.

No aluminium hydroxides have been found in the weathering crusts
under examination. Large-scale development of kaolinite zone clearly in-
dicates that there were no proper conditions for their origin or their zone
was to thin to be preserved. Moreover, there are no evidences of resilifi-
cation of aluminium hydroxides. ;

Weathering processes of Lower Silesian granites and gneisses were
influenced by the presence of brown coals (Budkiewicz 1965). As follows
from the present author’s observations this is manifested by local decre-
ase of iron content and more advanced decomposition of primary mineral
constituents.

MINERAL FORMING PROCESSES IN WEATHERING CRUSTS

Several complicated physico-chemical processes take place during rocks
weathering, leading to formation of new minerals. This processes can be
characterized as follows (Stoch 1973):

1. Hydrolisis and incongruent dissolution of rock-forming silicate minerals.

9. Transformation of structure of sheet silicate minerals connected with
ion exchange with the environment.

3. Reactions of synthesis from aqueous solutions.

4. Recrystallization of colloidal substances.

As regards the formation of described weathering crusts, the most
important are the two former processes.

Formation of micas and kaolinite at the surface of feldspar grains is the
result of incongruent dissolution process. In lower part of the profile we
observe local dissolution of quartz and formation of sericite rims around
its grains (Phot. 2). Sericitization of quartz has been reported already by
Lapparent (1909). It can be explained by dissolution of SiO, in potassium
and aluminium-bearing solutions according to the scheme:

3810, + K+ + 3AI3* + 6H,0 = KAl,AlSi;0,, (OH), + 10(OH)*

quartz sericite

Formation of kaolinite rims around quartz grains leading to disinte-
gration of quartz aggregates in the upper parts of weathering crust (Wy-
szonowice) can be explained by similar reaction. Development of rims
around grains of primary minerals, consisting products of incongruent
dissolution process, results in the formation of microzonality in distribu-
tion of minerals in weathering crust.

Transformation of mica structure is accompanied by exchange both
layer and interlayer cations.

Dioctahedral micas are transformed into kaolinite directly or through
intermediate vermiculite phase.
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Biotite is glte;ed directly into kaolinite. Moreover, gradual transfor-
mation of biotite into trioctahedral mica displaying lower magnesium and
iron contents, then into ferrugineous dioctahedral mica and finally into

dioctahedral mica of muscovite type was observed. The latter one is con-
verted to kaolinite.

J The above processes have been examined on micas displaying different
degree of glteration, separated from weathering crust. The results of these
investigations will be published later (Stoch, Sikora, in print).

In general, the main mineral forming processes taking place in the
course of the Tertiary weathering of acid crystalline rocks in Lower Sile-
sia, lead to the formation of kaolinite as the final product. Mechanism
and course of these processes are different, depending on the type of pri-

mary minerals and physico-chemical conditions of the environment. These
processes can be expressed by the following schemes:

feldspar —— kaolinite

feldspar —— dioctahedral mica — kaolinite
biotite —— kaolinite

biotite —— dioctahedral mica ——> kaolinite
muscovite —— kaolinite

The sequence of weathering of primary minerals can be determined on
the basis of decrease of their content in weathering profile. It is characte-
rized e.g. by mean of so called Goldich’s series which has to be slightly
modified according to local physico-chemical and paleogeographic con-
ditions. For weathering crusts of Lower Silesia this resistivity series of
minerals is as follows:

biotite << plagioclases << potash feldspars << muscovite << quartz

Average sequence of mobility of chemical elements in weathering
crusts under examination was as follows:

Mg > Ca > Na>K > Fe > Si > Al

A COMPARISON OF TERTIARY AND RECENT WEATHERING
PROCESSES

In order to compare the trends of mineral forming processes that took
place in Tertiary weathering crusts and proceed actually, soil profiles
developed on granites in Strzegom and Boréw have been examined. The
latter profile is situated very close to the area of occurrence of a thick
weathering crust in Roztoka.

Both the soil profiles show the same mineralogical character. Altera-
tion stage of primary rock is comparatively low. Plagioclases are the most
weathered minerals and thus their content diminishes upwards (Fig. 7).
Clay minerals content in that soils is low. Among them soil montmorillo-
nite prevails as well as secondary micas of illite and sericite type. Kaoli-
nite of low degree of crystallinity occurs in subordinate amount. Clay
minerals, including kaolinite, are finer than those occurring in Tertiary
weathering crusts (Fig. 8). Soil montmorillonite containing much iron be-
longs to beidellite — montmorillonite series. Such montmorillonites occur
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in soils developed on others both acid and basic crystalline rocks of Lo-
wer Silesia, beirg characteristic product of their weathering.

Consequently recent weathering of Lower Silesian granites lead essen-
{ially to the formation of three-layer clay m%nerals (moptmorﬂlomte, illi-
1¢), kaolinite beirg less abundant. Than forming weaphermg crusts can be
callde montmorillonite-mica. Such weathering trend is due to.s'everal cau-
ses. The most important of them are different climatic condltlong. More-
over, mineral forming processes proceed actually in a thin soil layer,
whereas in thick Tertiary crusts, resembling chromatographic columns,
free segregation of components could take place.
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CONCLUSIONS ¢

Mineral forming processes during a weathering of acid crystalline
rocks (granitoids, gneisses) generally lead to the formation of kaolinite
from primary minerals. This process proceeds directly or through an inter-
mediate stage of three-layer lattice silicates. Both these processes develop
simultaneously, depending on local variation of geochemical character of
the environment.

The formation of kaolinite or three-layer silicates (micas, montmorillo-
nite) from primary minerals depends on physico-chemical conditions re-
gulated by climate and topography of the area and, locally, by the distan-
ce of a given zone from the primary rock surface.
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Wanda SIKORA, Leszek STOCH

PROCESY MINERALOTWORCZE W POKRYWACH
ZWIETRZELINOWYCH NA KWASNYCH SKALACH MAGMOWYCH
I METAMORFICZNYCH DOLNEGO SLASKA

Streszczenie

Przedstawiono wyniki badann mineralogicznych trzeciorzedowych po-
kryw zwietrzelinowych uformowanych na gruboziarnistym granicie bio-
tytowym typu Borowa (Roztoka), na biotytowych lub dwumikowych
granitach strzegomskich (Zar6w, Boleslawice), zwietrzeliny granitu rum-=
burskiego odslonietej w kopalni wegla brunatnego Turéw oraz zwietrze-
liny biotytowego gnejsu strzelinskiego (Wyszonowice). Maja one charak-
ter kaolinitowy. Stwierdzono prawidlowosci w wyksztalceniu i rozmie-
szczeniu gléwnych skladnikéw mineralnych w tych pokrywach, wyraza-
jace sie: 1) zréznicowaniem wielkosci ziarn i rozdzialem pomiedzy okre-
élone Klasy ziarnowe (frakcje) glownych skladnikéw mineralnych zwie-
trzeliny, co jest uzaleznione od mechanizmu powstawania i przeobraza-
nia tych mineratéw (fig. 1, 2); 2) zmiennoscig pionowa w rozmieszczeniu
mineraléw w profilu wietrzeniowym (strefowosé), powodowang zmienia-
jacymi sie z glebokoscia warunkami fizyko-chemicznymi (fig. 3, 4, 5))
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W badanych pokrywach wydzielono nastepujace strefy, rézniage sie
charakterem mineralogicznym: stabo zmienionej skaly pierwotnej, ka-
olinitowo-mikowa i kaolinitows. Na podstawie paragenez .mlgeralnych
typowych dla poszczegolnych stref, okreélo.no jak zmieniaja si¢ z g%e—
bokoscia warunki fizykochemiczne w profilu wietrzeniowym. Wymie-
nione strefy oraz rozklad zawartosci zelaza w profllg wietrzeniowym
wskazuja, ze badane pokrywy wietrzeniowe formowaly si¢ w klimacie go-
racym i wilgotnym, z diuzszymi okresami suchyml, na obszarach o dos¢
wysokim poziomie wod gruntowych i niezbyt intensywnym drenowaniu
opadéw atmosferycznych. , ‘

Gléwnymi procesami mineralotwérczymi w pokrywach zw1et1:ze11no--
wych byly: inkongruentne rozpuszczanie mineralévy skatotworezych
i przeobrazania struktur warstwowych. W wyniku pierwszego procesu
tworzyl sie kaolinit i serycyt ze skaleni, procesem.przeobraze.ma bylo
przejscie biotytu i muskowitu w kaolinit a niekiedy biotytu w mike diok-
taedryczng, typu muskowitu.

W zaleznosci od warunkéw fizykochemicznych, regulowanych gene-
ralnie klimatem i topografia terenu, a lokalnie oddaleniem od skaly
niezmienionej, przewaza tworzenie sie w czasie wietrzenia kaolinitu, lub
krzemianéw tréjwarstwowych. Dlatego tez wietrzenie trzeciorzedowe
doprowadzito do utworzenia kaolinitowych pokryw zwietrzelinowych, na-
tomiast wietrzenie wspolczesne, wskutek odmiennego klimatu, prowadzi
do powstania utworéw glebowych o charakterze montmorillonitowo-il-
litowym.

OBJASNIENIA FIGUR

Fig. 1. Zmienno&§é zawarto$ci gléwnych skladniké6w mineralnych z uziax:ni_eniem
w zwietrzelinie na granicie biotytowym (Bolestawice) — strefa kaolinitowo-

-mikowa .
1 — kaolinit, 2 — kwarc, 3 — mineraly peczniejace, 5 — K-skalen, 6 — plagioklazy, 7 —
montmorillonit, 8 — mineralty inne

Fig. 2. Zmienno§¢ zawarto$ci giéwnych skladnik6w mineralnych z uziarnieniem
w zwietrzelinie na granicie biotytowym (Roztoka) — strefa kaolinitowa

Fig. 3. Zmienno§¢ zawartoSci gléwnych sktadnikéw mineralnych z glebokos$cig w
zwietrzelinie na granicie biotytowym (Bolestawice)

Fig. 4. Zmienno§¢ zawartoSci gléwnych skladnik6w mineralnych z giebokoScia
w zwietrzelinie na gnejsie biotytowym (Wyszonowice)

Fig. 5. Zmienno§¢é zawarto$ci gléwnych skladnik6w mineralnych z glebokoScia
w zwietrzelinie na granicie biotytowym (Roztoka)

Fig. 6. Przekréj przez diagram réwnowag fazowych w ukladzie K,O—Na,0—Al,O5—

[Na*]

(H*] = 4 (Hess 1966)
Liniami przerywanymi zaznaczono rozpuszczalno§é kwarcu i bezpostaciowe]
krzemionki w wodzie
Obszarami zakreskowanymi zaznaczono przypuszczalny skiad chemiczny roztworow:
A — w strefie zmienionej skaly pierwotnej, B — w strefie kaolinitowo-mikowej,
C — w strefie kaolinitowej

Fig. 7. Zmiengoéé zawa}r.toéc.i giéwnych skladnik6w mineralnych z glebokoscia
w glebie na granicie biotytowym (Boréw) °

Fig. 8. Zmienno&¢ zawarto$ci gléwnych skladnikéw mineralnych z uziarnieniem

w glebie na granicie biotytow B = i
Obja$nienia zob. fig, 1 4 o ¢ OI‘()W) LR (B)/C

—Si0,—H,0 wzdluz izoplety lg
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Banda CHKOPA, Jlewex CTOX
[TIPOLLECCBI MUHEPAJIOOBPA30BAHHUS B KOPE
BbIBETPUBAHUSI KUCJIBIX MATMATUYECKHUX U
METAMOP®HUYECKHUX MOPOJ HU)XHEU CUJIE3UHU

PesroMe

B pa600Te NPEACTaBJIeHbl PE3yNbTaThl MUHEPAJOTHYECKOTO HCCJIE0BAHMA
TPETHYHOM KODbI BbIBETPHBAHHSI, Pa8BHTOH Ha KPYNHOKPHUCTAJJIHUECKOM OHO-
TUTOBOM rpanute paiona Bapys (PosToka), Ha GHOTHTOBBIX WM ABYCJIOLS-
npix rpannrax Crweromckoro maccusa (JKapys, Boaecnasuue), na pymoOypc-
KoM rpanute (0OHaxeHus B OypoyrosibHoM Kapbepe TypyB) u Ha GHOTHTOBBIX
CTIICMHCKUX THelicax (Bpimonosuue). [TpofyKThl BhIBETPHBAHHS TIEpeUHCIe-
HHBIX IIOPOJ OTJIHYAIOTCs KAOJHHHTOBBEIM XapakTepoMm. Ompejesiensl 3aKOHO-
MEDHOCTH B PA3BHTHH U PaCHpPEIeHHH OCHOBHBIX MHHEPAJbHbIX KOMIOHEHTORB
KOpBI BBIBETPHBAHUS, BbIpaxKeHHbIE: a) AU((epeHUHPOBAHHOCTLIO O BeJH-
UMHE 3epeH OCHOBHLIX KOMIIOHEHTOB M HX paclpeJeleHHeM [0 IpaHyJoMe-
TPHYECKHM KiaccaMm ((ppakuusM), uTo oOyCJIOB/IEHO NpouleccaMi 06pa3oBa-
HHSl H H3MEHEHHS] 3THX MHHepaJsoB (¢or. 1, 2), 6) 0COOEHHOCTSAMH pacmpeje-
JIeHHs] MMHEPaJoB B BEPTUKAJIbHOM NPO(dHJe KOPbl BPBETPHBaHHs (30HAJb-
HOCTB), 00YC/IOBJIEHHBIMH H3MEHSIOIHMHCS C [VIyOHHOH (H3HKO-XHMHYECKi!-
Mu ycaoBusiMu (Qur. 3, 4, 5).

Kopa BbiBeTpuBaHHs HCC/ICIOBAHHBIX PAHOHOB MOAPA3AEASETCS HA Clle-
AYIOLIHE 30HbI, XapaKTePH3YIOUIHECs Pa3HBIM MHHEPAJbHBIM COCTABOM: 30HY
¢1a00 H3MEHEeHHBIX MATEPHHCKHX MOPOJ, KAOJHUHHUT-CIIOASHYIO H KAOJHHUTO-
ByIO 30HBl. Ha ocloBaHHH mapareHeTHYECKHX TPYIN MHHEPAJOB, CBOHCTBEH-
HBIX OT/I€JbHBIM 30HAM, AHHJIM3HPOBAJHCh H3MEHEHHs] (H3HKO-XHMHUECKHX
YCIIOBHH B pa3pes3e KOPbl BbIBeTPUBAHHS. 30HAJIBHOCTH KOPbI BHIBETPHBAHHS
H paclpe/ieHHe JKeJesa B ee paspese MOKa3blBAIOT, YTO BBIBETPHBAHHE IPO-
HCXOMHJIO B YCJHOBHSX KAPKOTO, BJIAXKHOTO KJIHUMATa, C MPOJOJKUTENbHBIMHA
NepHoJaMH, NPH JOBOJbHO BLICOKOM 3aJjleFaHHH YPOBHsSI TPYHTOBBIX BOJX H B
YCJIOBHAX CJAa00H HHMHUABTPALUH aTMOCHEPHBIX BOJ.

OcHoBHbIE IpOLECCH MUHEPAI000pa30BaHHsI B KOPE BHIBETPHBAHHS COCTO-
I B HHKOHTPYSHTHOM PAaCTBOPEHHH NOPOA00OPA3YIOMHX MHHEDPAJOB H IIe-
peobopy0BaHHH CJIOUCTBIX CTPYKTYp. [1epBblil mporecc mpHBOAHI K 00paso-
BAHHIO KAOJMIMHUTA M CEPUIHTA 33 CUET MOJIEBBLIX LIMATOB, a B HTOre npeobpa-
30BaHHS CTPYKTYpPbl OHOTHT U MYCKOBHT MpPeBpPAINaJUCh B KAOJHHHT, a HHOI-
Na GHOTHT MpeBpallaJCs B JHOKTA3APUUECKYIO C/IIOY THIA MYCKOBHTA.

B 3aBuCHMOCTH OT (H3HKO-XHMHUYECKHX YCJOBHH, 3aBHCSLIHX, MJIaBHBIM
00pasoM, OT KJAHMATHYECKOil H Tomorpaduueckoil 00CTaHOBKH, a MeCTaMH OT
pPaCCTOSIHUST IO MaTEPHHCKOI HeHM3MEeHeHHOI MOPO/bl, Mpeo0Jialao BHIBETPH-
BaHHe ¢ 0O0pa3oBaHHEM KAaOJHHHUTOB MJIH K€ C 00pa30BaHHEM TPEXCIOHHBIX
cunukartoB. [To 3THM NpPHUHHAM TPETHUYHbIE MPOLECCH BbIBETPUBAHHS BbIpa-
XaJuch B 00pa3oBaHHH KaOJHHHTOBOH KOPbI BbIBETPHBAHHSI, a COBPEMEHHOEe
BbIBETPHBAHHE, MPOHCXOJsIIee B HHOH KJIHMAaTHUECKOH 00CTaHOBKE, CIOCO0-
CTBYET MOYBOOOPA30BAHHIO MOHTMOPHJIJIOHHT-HIJIUTOBONO THIA.
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dur. 1.

dur. 2.

Pur. 3.
Qur. 4.
Pur. 5.
Qur. 6.

Our. 7.
Dur. 8.

OBBCHEHHSI K ®UTYPAM

X MHHEpaJIbHbIX KOMIIOHEHTOB B 3aBHCHMOCTH OT

M3meneHne cojepXKaHHs OCHOBHBI
(Boue-

rpaHyJIOMeTpHYECKOro cocrasa B KOpe BbIBETPHBAHHS 6GHOTHTOBOIO rpaHHuTa

CJ]aBHLLe) — KAaOJIHHHUT-CJIOAsIHAsA 30Ha
I — KaoJHHHT, 2 — KBapl, 8 — caiona, 4 — pasbyxaioulHe MHHEpasIbl, 5 — K-moseBo#t mmnar, 6 —

IJIarHoOKJaa3, 7 — MOHTMOPHJIJIOHHT, 8§ — JpYyrHe MHHEepaJbl
H3meHeHHe COAepiKaHHs OCHOBHBIX MHHEPAJbHbIX KOMIOHEHTOB B 34BHCHMOCTH OT
IpaHyJJOMETPHIECKOr0 COCTaBa B KOpe BBIBETPHBAHMsi GHOTHTOBOTO rpanuta (Pos-
TOKa) — KaOJIHHHTOBASI 30HA 3
HaMeHeHHe CO/epIKaHHsi OCHOBHLIX MHHEpaJbHbIX KOMIOHEHTOB ¢ TMIyOGHHOH B Kope
BbIBeTPHBaHHsI GHOTHTOBOro rpanura (BosecnaBuie)

H3MeHeHHe COAEPIKAaHHS OCHOBHBIX MHHEPAJbHBIX KOMIIOHEHTOB ¢ IyGHHOH B Kope
BbIBETPHBaHHs GHOTHTOBOrO rHeiica (BblmonoBHuIe)

H3smeHenne cojaepzanisi OCHOBHBIX MHHEpaJbHbIX KOMMOHEHTOB C IiyGHHOH B Kope

BLIBETPHBaHHSI 6HOTHTOBOro rpanura (Poatoka)
Ceuenne yepe3 jquarpaMMmy (asoBbix paBHOBecHii B cycreMe K,O — Na,0 — Al,O; —

Na+t
— SiO, — H,;0O BROJMBb H30MJIETHI lg%H—ﬁl= 4 (Xecc 1966). ITyHKTHPHBIMH JHHHIMH

o603HayeHa pacTBOPHMOCTb KBaplla H aMOp(HOro KpemHe3éMa B BOje. 3alTPHUXO-
BAaHHbIMH MOJSIMH TOKa3aH MNpe/noJaraeMblii XHMHUECKHI COCTaB PacTBOPOB:

A — B 30He H3MEHeHHOH MaTepHHCKON mopojbl, B — B KaOJHHHT-CJaIOASHON 30He, C — B KaoJaH-
HHTOBOH 30HE

Mamenenne cojaepaHusi OCHOBHBIX MHHEPaJIbHbIX KOMIIOHEHTOB ¢ IVIyOHHOH B IOuBe
Ha 6uoruToBOM rpanute (Bopys)

Vamenenne conepKaHusi OCHOBHBIX MHHEPAJbHBIX KOMIOHEHTOB B 3aBHCHMOCTH OT
rpaﬂyc.nome'rpnqecxoro cocraBa B nouse Ha 6HoTHTOBOM rpanute (BopyB) — ropusoHT

O6®bsicHeHHs1 KaK K ¢ur. 1.




Phot. 1.

Phot. 2.

PLATE I (PLANSZA I, TABJIULIA 1)

Sericitization of orthoclase in slightly altered primary rock (Bolestawice).
X 50, crossed nicols

Serycytyzacja ortoklazu w strefie stabo zmienionej skaly pierwotnej (Bo-
lestawice). Pow. X 50, nikole X

CepunuTH3anysi OPTOKIa3a B 30He caabo H3MeHeHHOH MaTepuHCKO#H mopoisl (Bo-
necaapuie). YBeld X 50, HHKOJH CKpelleHHble

Sericite rims around of quartz grains. Bolestawice — slightly altered pri-
mary rock. Magn. X 140, crossed nicols

Obwédki serycytowe wok6l ziarn kwarcu — Bolestawice, strefa stabo
zmienionej skaly pierwotnej. Pow. X 140, nikole X

CepHIHTOBble KaeMKH BOKDYT 3epeH KBapia — 30Ha c1ab0 H3MEHEeHHOH MaTepH-
Hckoit mopoan (Bosecaasume). Yeen. X 140, HHKOJIH CKpeleHHbIE
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Phot. 2

Wanda SIKORA, Leszek STOCH — Mineral forming processes in weathering crusts

ng ng

of acid magmatic and metamarphic rocks of Lower Silesia




