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IVAN KRAUS®

MINERALOGICAL-GENETICAL STUDY OF CLAY SEDIMENTS OF THE
POLTAR FORMATION (SOUTHERN SLOVAKIA)

(Fig. 1—12)

Astract: In sediments of the Poltir Formation the presence of halloysite,
gibbsite and diaspore as well as the fact that kaolinite of various degree of
structural regularity appears there, was ascerlained. On the basis of this infor-
mation some genetic conclusions are drawn.

Introduction

The complex ol the Poltdr Formation is formed by sands, elayey sands. partly by
gravels and layers ol hemixyvlite. The whole complex lies unconformably on  the
Paleozoic. more rarely on the Mesozoie and the Miocene, M. M i§ik (10536) and later

on L. [van, B, Led$ko (1962) considered these fresh-waler sediments as Pliocene,

V. Hano, I Horvith (1966) found variously kaolinized porphyroides, overlying
Gemeride, probably Carbonaceous phyllites near Poltar, They suggest 1o use the original
term . Poltar Formation™ for these sediments only., They designate the plastic clavs and
sands with the term . Lofenee Formation™ as the contrary beeause ol their regional
exlension,

In my own study of the sediments present in the Poltar Formation I dealt with two
fundamental problems, In the [irst place it was the detailed study of the mineralogical
composition. The refractory clavs of the Poliar Formation have so far been affirmed
to be wholly formed by kaolinite of disordered structure with slight admixture of clay
micas. I. Kraus, 1L Gerthollferova, L Krizani (1966) Tond halloysite in
the form ol so called armored clay ball in this area. The assumption of [ree oxide
hydrates ol Al-gibbsite and diaspore present in small amount bas been conlirmed now.
The second problem to which I paid attention was the following of the degree of structu-
ral regularity of kaolinite. The degree of stractural vegularity of kaolinite was Tound
out to be changing in dependence on the way and conditions ol ils origin,

[. Tdenfication of Gibbsite and Diaspore

Gibbsite prevailingly appears in association with halloysite, Besides that it was Tound
together with diaspore in clays of the Poltir Formation at the loam pit near Breznicka,
Light to dark-grey, slightly sandy elavs and white clays are coneerncd there. They are
found in o ent wall 150 m long. They are used Tor the production of thin-wall bricks
and rooling,

Gibbsite and diasphore were Tound out in the dilferentisl-thermic and the roentgeno-
graphical way, 1t was DTA curves compiled under the speed of temperaturee growth of
50 7C/ min and with weighed portion of (.2 ¢ that Tor the Fest time called our atlention
Lo the possibility of free oxidehyvdrates of Al probably present in the sediments of the
Poltir Formation.
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I'ree oxidehyvdeates of A and Fe show themselves in DTA curves with endothermie
reaction within the interval of 280—=400"C. The position of the peak as well as the
aplitude ol this reaction at these minerals differ only in small intervals in the
mdividual samples mentioned  in literature (N L Ivanova 1960 1. C. Macken-
zice 19570, As the variation of this deviation itsell at the same mineral in dependence
on various lactors s also evident thereo oxihydrates of Al and Feoare difficult 1o
distinguish mutually with certainty by aid of DTA only,

Necording to 0 Co Mackenzie (19571 gibbsite is characterized by endothermic
reaction within the range of 320—=330°C. The position of its peak is mainly inlluenced
by the granulavitv, S, L Patterson (1964 found out the shift of the granularity
towards 300°C due to the presence ol Tinely dispersed gibbsite. Approximately under
this temperature endothermic reaction of gibbsite also culminates in sediments of the
Poltir Formation. J. Zemli¢ka (19600 also mentioned the peak of endothermic
reaction al free AT hydrate at 300 °C in elavs underlving the Most Basin, On the basis
of the data of B, Cicel (1958 and J. Konta (195%a, by on the contrary in bauxites
the dehydroxylation of gibbsite is taking place at 320—340°C.

The endotherm at 300 °C has been so far always considered as the manifestation of
the presence of oxidehydreates of Fe in thermical study ol the Poltdr clavs, This reaction
was however ascerlained in a series of the studied samples (lig. 1) in which the colour
has not changed — alter burning out but always remained grevish-white. This reaction
is also manifested by a markedly sharp peak. At samples with FFe oxidehydrates already
indicated macroscopically, also by the colour after burning out. to the contrary the
peak ol the extreme is much more moderate. rounded.,

1 there are any difficultics in unambiguous identification of gibbsite on the basis
of DTA curves. these stll inerease with possible presence of diaspore or bochmite. Both
the minerals. il present in small amount together with kaolinite, are masked in its
dehydroxylation endotherm. In the sediments of the Poltir Formation it was just the
markedly deep dehvdroxvlation endotherm (fig, 1. no 3 and 4) that called our attention
to the presence of one of these two minerals. Later on this assumplion was shown as
correel due 1o roentgenographical identilication of diaspore.

Gibbsite was identificd roentzenographically on the basis of the veflex of 4.84 A, The
presence of diaspore is mainly indicated by the veflex of 3.96 . The roentgenograms
were prepared on diffractometer GON-3 from oviented preparations of the fraction less
than 2 micrometres under the Tollowing conditions: Cu Ke radiation, 30 KV, 6 mA.
aseending dinpheagm 100 entering diaphragm 2. time constant 8 sec.. shift 2 °/min.

By aid of electron microscope | teied 1o identify allophane in connection with
hallovsite which appears in the Poltar Formation in the form ol so ealled armored
clav balls (1 Wraus, I GevthollTerova L Kreizanit 1966, The common
ocetrrence of these minerals is current. On an electron micrograph prepared from
suspension under Teske BS 242 mieroscope small seales without  ervstallographical
delimitation and only rare tabe-like Torms may be observed (lig. 20 The vepliea pre-
pared Trom the same sample indicates the presence of spherieal Torms and ivregularly
delimited individuals at Tirst sight resembling allophane (Mg, 5. The method of seleetive
dissolution by the mixtore of 1075 KoCOy and NaOLL emploved by M. Tlarman
(1O6RT on the stadied sample. did not conliem the presence of allophane. The roent-

o m (fe 1ono 2 pnirll.« to the presenee ol tlvh}ﬂl';:h'd ilil“n}'siit‘. Ts l]|1l}';1i('11|

form should deserve eloser attention,



MINEBALOGICAL-GENETICAL STUDY

Fig. 1. Gibbsite and diaspore in sediments of the Poltar Formation. | — Decomnosed andesi
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Genesisol the Free Oxidehydrates of Al in Sediments of the
Poltdr Formatlion

The presence ol gibbsite and diaspore is very important from the point of view of
knowledge of the whole process of kaolinization of the Poltir Formation. Minerals of
the kaolinite group but in the Tiest place kaolinite itsell are [requently Tound associated
with Al oxidehydrates. Ou the other hand it is interesting that in the Bohemian Massif.
where in the period between the Permian and the Tertiary the conditions [or the
orizin of extensive weathering crusts were very [avourable, the presence of free oxyhy-
deates of Al has not been so far ascertained in connection with kaolinitic weathering
in spite of sulficient investigation of Bohemian kaolin deposits. The only area with free
Al oxidehydrates known 1o be present in conneetion with clays redeposited by water
is the substratum of the Most—"Teplice Brown Coal Basin (1. Zemlicka 1960).

As 1o the solution of the relations between kaolinite and free Al oxidehydrates Lwo
more or less conleadictory opinions have so Tar been expressed, M. J. Goldman
(1049, M. Gordon, Jo L Tracey, M. Ellis (1958 supposed that bauxites in
Arkansas had oviginated direetly with decomposition of original alumosilicate minerals.
Later on migration of Al took place and at last kaolinite originated by resilicification
ol bauxite, In this connection the work by C. de Kimpe, M. Gastouche, G. W.
Brindley (1964) is surprising. who found out gibbsite to be stable when allected
by depolyvmerized Si0s solutions on the basis of experimental study. As they proved
at ihe temperature of 21°C 1o 63°C Al gels in octahedral coordination do not take up
more than 1—2 05 Si0.. Only at the temperature of 175 °C perfectly erystallized kaoli-
nile originales,

The second opinion is based on the assumption of kaolinite originating in the [irst
staze of source vock weathering and Tree Al oxidehvdrates originating only wilh con-

Fig. 2, MHallovsite from armo-
red clav ball, Kalinovo. Pre-
pared by M. Harman.
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tinuing intense decomposition by desililication of it WL 00 Noead 1915, 15 € ar-
der 195320 Vo N Eyles 19520 VO Men 10520 1955, (. Bardossy 1959,
T Bates 1962).

Wo Do el e e (IO580 1964) teied to answer the guestion when a cerlain process
manilests. Necording o him the Tinal product ol decomposition of alumosilicate minerals
under Tavourable conditions is mostly influenced by the value of abrasion pH al source
minerals and the solubility: of ALOy and 5104, The most Tavourable conditions for
direct hauxitizalion may originale in an environment with the value of abrasion pll
within the range of 795, Under abrasion pll less than 7 usoally baoxit originates by
passing through the kaolinile stage,

These moments may serve us for getting a correel opinion ol the origin ol gibbsite
awd dinspore in the Poltie Formation:

Gilibsite is mainly Tound in association with hallovsite — there are armored clay
balls and decomposed andesite agglomerates bt simultancously together with kaolinite
it is also present in veleactory elayvs Trom Breznicha, where halloyvsite s present in
aceessory amounts only,

We Tind gibbsite at the primary site of s ovigin (decomposed andesite agglomerates)
or morelrmetory elay and armored clay balls Loeo in sediments that passed through
lransporlation.

The presence of dinspore was ascertained with certainty in velractors elavs Trom
Breznicka only. where it is Tound together with gibbsite in samples which have some
macroseopic signs of JTHne elavs tvpes This technological tvpe of elavs also shows the
Lighest velractoriness of the whole areas Te may be logically supposed a0 diveet con-
nection hetween the releactoriness and the content of AL oxidehydeates,

Under the present state of investization ol the mincealogical composition of sediments
ol the Poliie Formation the mmtual velation between gibbsite and diaspore cinnot be

e 3 AT,
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Fig. 3. Hallovsite Trom ar-
lJI{H"Nl l'lfl_\' I]n‘ll]: I\':ililll]\-li —
one geade veplica of Tracture
surlace, shadowed ar 357 —
alloyv of P=Pd, vertieally by
carbon, Prepared by M, 1 a -

nmyaon.
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rexplained ina velinble way, | only intend o point to the relation of these newly

aseertained minerals 1o the main process that ook place in this area — kaolinization,
On the basis of up 1o present mineralogical study ol clay sediments of the Poltar

Formation I suppose that the association of hallovsite-gibbsite-diaspore originated in the

original weathering erust in the final stage of the whole process sinee no evidence of
their authigenic origin in the diagenelic stage has been Tound. With decomposition of
the source rocks in the area under study conditions suitable Tor their origin formed by

desilicilication of kaolinite, As | suppose in the Tinal stage of kaolinization the

source rocks had relatively high value of abeasion pll 1

Nrizani (oral communi-

cation) Tound out abrasion pll in kaolinized coarse-geained <ands at the Toeality of

Ceriny as 7.0, Under approximately such conditions partial carrving away ol Si from
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kaolinite might have taken place. No o con-
ditions however arose simultancously Tor
tnlense careving away ol A that would have
resulted in breaking up ol the stmeture of
kaalinite or source alumosilicates and intense
formation ol free A oxidehydrates. This is
a reason that no coherent laver of Tree oxi-
dehyvdreates of A has Tormed o upper parts
ol ariginal preoliles. even primairly kaoli-
ni-zed rocks containing gibbsite neither show
the general character nor individual signs of
laterite. On the other hand  hallovsite to-

gether with aibbsite might have originated

i rare cases ndesite agglomerates in boring
THY-180 by diveet alteration Trom Teldspars
or volennie glass, This is supported by the

ot that primarily kaolinized porphyroids.

e, AL always

quartzites and mica sehists (1
contain clay micas besides kaolinite, Tnoa
simple of decomposed andesite agglomerate,
to the contreary (lig. 1. no 1.only halloysite
wilh gibbsite without clay micas is present.
This Tact supports the opinion of Lo B
Sand (19560 and T. . Bates (19621 that
clav micas do not originate as transitional
products with direel origin of hallovsite,

As o mutnal relations between hallovsite.
gibbsite and diaspor. gibbsite in most cases
1= Tound in association with halloyvsite, Till
now no direet prool have been Tound that
could solve their mutual ratio. 1 suppose
that from the standpoint of time hallovsite
originated alter kaolinite and belfore or simul-
tancoushy with Tree AL oxidehydrates.
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I Relationbetween the Genesisand the Degree of Structural
Begularityol KaoliniteinSedimentsol the Poltar Formation

The problems conneeted with the degree of struetural vegulavity of kaolinite are being
very inlensely studied in the Tatest period. Before T am going 1o, solve this problem
i sediments ol the Poltar Formation | should call attention 1o possibilities ol inter-
pretation of this knowledge Tor solving some genelie problems.

TR Muorreay, s, Colyons (19600 and P. S, Keeling (1962) pointed 1o the
velation: between the degree ol reaularity o kaolinite and some ol its technological
qualities plasticity, quantity ol dissolving water. capacity of soeption. solidity, colour
ol hurning out.

FFor our considerations the information ll:‘.‘l“llj_" with the relation between the II(';.':I’E‘I'
of order ol kaolinite strueture and the way ol its origin is more  important,
JoSTianska (1963, 19641 among others applied this relation in establishing  the
stratification of sediments in the basins of South Bohemia, The cause of the variability
in the degree ol steaetural regularity ol kaolinite is secked in various intensity of
wealliering processes,

Another Tactor which may influence the degree of regularity of kaolinite is the
character ol source minerals and rocks. G Guiseppettic B Pigorini. 19 Ve
niale GoPeceo (1963) ascertained in kaolinization of granites that kaolinite dirvectly
oviginating from Teldspars is well ordered vhereas kaolinite originated as final produet
with weathering of voleanic rocks by vesilicilication of gibbsite shows a lower degree of
order o stroeture. N Kooz varet (19650, studving kaolin at Moravo-Silesian  kaolin
deposits. drew the conelusion that kaolinite which originated from sericite of dynamo-
metamorphic origin is pseudomonoclinie. whereas kaolinite that originated with decom-

-
¥

Fig, 5. HMalloysite Trom armored elay ball, Kalinovo, Prepared by L Gertholferova.
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position of granite from feldspars is teiclinie. Solving the genesis of the Vildtejn Clays
in the Cheb Basin o Santedeek (19640 proved the <o called Poroving Clays
formed by well ordered kaolinite 1o have oviginated by weathering ol the Smrciny
'rrl'amilt', So-ealled bond v|:|}':<. to the conlrary. with kaolinite of disordered strueture
sharing in their composition. are genetically hound to erystalline schists,

The most velinble application of the knowledge of the degree of regulavity of kaolinite
straeture may be inomutual distinguishing of primary and secondary kaolinite sediments,
[was oA Rusko (1965, who ealled attention 1o this Tact. when he studied o large
aroup of kaolin deposits in the vegion of the Ukrainian erystalline shield from this
standpoint. Inoall the cases primary kaolinite in residual kaolin differs from kaolinite
in secondary. redeposited elavs in mueh higher degree of order ol structure,

The faet that primary kaolinite dilfers Trom secondary one in the regularity of
stenetnre may be influenced by several cireamstances but probably the transportation
of clay material from preimary weathering crusts into basins ol sedimentation with
[ollowing sedimentation and diagenesis is that of greatest importanee, H Takalashi
(19559 Tound ont experimentally that mechanical friction of kaolinite results in-destrne-
tion of its structure and geadually o product of gqualities equal o those of kaolinite of
Fiveelay tvpe avises, Mo PN Pk lova, VoA Sito v (19661 also alfiem that anthigenie
kaolinite is of more perfeet ervstallogeaphical delimitation than kaolinite which passed
throngh transportation in waler cnvironment.

On this oceasion | intend o eall attention 1o possibility of following of the effect of
transportation on the morphological dovelopment of halloysite besides that of kaolinite
also in osediments of the Politde Formation, Hallovsite which is Tound in the Torm ol
so ealled armored elay balls passed theough transportation: from the primary site of

.

Fie. 6. Hallovsite from decomposed mdesite agglomerate, bering THV-18, Halie, Prepared
by IL Gervthollerovi,
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origin. The transportation lelt marked teaces also on individual parcticles of hallovsite,
which we may study well under electron microseope. They are ol shorl columnar
habit. their length never exeeeds I omierometre. Frequently disturbed at the margins and
partly stretched (lig. 500 Halloysite Trom boring “THN-18 near Talie, 1o the contrary.
i decomposed andensite agelomerate with preseeved  stroctuee of  the souree rock
veaches the Tength of theee and also more micrometres. is owell delimited and meeha-

nically undisturbed (g, Gl There s also no doubt that the decomposition o the

mentioned roek was taking place at the original site,

AOberlin CoTeloubar (1958 called attention to the importance of changes
in kaolintte structure in the tme ol sedimentation, T, Lo Kesler (1936). 1. N.
Hinekbey (19630 and T. 1. Bates (19640 explained the difference in kaolinite
strueture al large kaolin deposits in Georgin and South Caroline in the way that well
ardered  Kaolinite had deposited in Tresh-water environmment and disordered  one in
marine environment.

Another Tactor affecting the degree of regularity of Kaolinite steneturee is the geanulo-
meteie composition and porosity of sediments in dingenetic stage. D Do Ko tel ni-
o (T958] stated that the intensity of dingenetic changes in ™ mineeals is different
in pelitic and aleuro-psammitic sediments, Well-developed, psendohexagonal ervstals of
Kiolinite very frequently form the cement inaleuvo-psammitic: sediments, Teregularly
delimited. Tragmental kaolinite is mainly coneenteated in pelites 1o the conteary.

Experimental Situady

The Tiest results of regularity of structure of kaolinite by aid ol roentgenogreaphical
analyses were shown by Go W Brindleyv, KE Robinson (19640 and Laee on by
LR Mourreay (19540 mainly,

Well ordered kaolinite is mainly characterized by the doublet of the reflexes of

A0S and A3 AL Farther there are rellexes with the index k£ 3n in the aren of 35—
25 N and the presence ol twao creipletss ol the rellexes of 2.55: 2 249 and 2.7
233 228 A0 A kaolinite with disordered stracture the intensity of the eelliex of 4,45 X

cradually inercases in contrast 1o the intensity of the basal rellex of 715\,

I sediments of the Poltar Formation 1 studied the degree of regularity of kaolinite
stencture an diffeactometre GON-G by aid of roentgenogeaphic analysis under the
following conditions: Co Ke eadintion. 30 kV. G\ aseending diapheagm 100 entering
lIEI‘I[Ii]II:

a2 time constimt 8 seew shift 27 mine The samples were shilled through
aosieve of .04, They were nol separated by Tloating Tor preferential orientation along
001 to be avoided.

I i 7 the record Lol Kaolinite from kaolinized. epizonally metamorphosed quart-
zites of the Zlamanee Rock is presented. The vecord 2 represents kaolinite that Torms
the cement in coarse-grained sands in the sand pit near Mabovo, Relretors clay of
the teehnological make JIN Tronn the loam pit in Breznicka is on dilfeactogrm 3,

The high content of quartz in the Tiest two samples bloeks the doublet of 4 18—4.13 &
as well s some other vellexes: Mutual comparison of all the theee kaolinite samples
enabled 1o determine their degree of vegularity of steactore on the basis ol these
factors:

Lo Intensity amd sharpness of basal Tines,

20 Intensity of the line of 445 AL

30 Number of the lines,
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This comparison led me 1o the conclusion that kaolinite Trom the Zlimance Rock and
from the sandstone near Hrabovo is ol distinetly higher degree of struetural regularity
than relractory clay Trom Breznicka, Aecording 1o the classilieation of TLOTL N aoeeas
(19541 the Tirst two samples could be ranged into the limit between the Tiest and second
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Fig. 7. Following of the structural vegularity of kaolinite in sedimens of the Poltar Formation
by aid of roentgenographic analysis, 1 — RKaolinite, Zlmanee. 2 — Kaolinite, Heabovo, 53—

Kaolinite, DBreznicka.
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group whereas the third sample into the last group of vers linde ordered 1o disordered
kaolinites. Some cireumstances also indicate intensity ol basal eellexes kaolinite Trom
Zhimanee being ol somewhat better degree of  <teaetural regularity than that Trom
Heabov.

The vegulavity of Kaolinite strueture was simulianeonsly studied by aid of DTA on
the sime samples. The apparatos and conditions of work were equal as in identilication
ol Teee AL oxidehydrates.

As the works by RoW. Grimshaw, o Heaton 1L L. Roberts (1945, 1L 15
Goreim (IDATL L H Mureay (19540 showed. the depth and temperature at which
the dehydroxylation endotherm culminates is generally greater and higher al kaolinites
with well ordered strueture than at those with disordered one. Besides that the degree
of regularity in kaolinite strueture also manifests in different svometes of the dehvidro-
sylation endotherm S0 Bo Hendricks, Lo Bramao, J. G Cady, M. Swer
diow (1952) Tound out the coclficient of svmmetry vaeving within the interval of
0.78=2.39. The value of the cocllicient inercases with the decrease i the degree of
struetural regularity. On the Tinal exotherm the rmnge of temperature is shoeter, il is
sharp. high o the temperatoee of the peak s shifted towards higher temperturee al
well ordered kaolinites.

Studying the regularity of Kaolinite straeture by aid of DA we have 1o take into
consideration a series of Tactors of subjective chareter in conteast Lo rocnlgenographic
analysis. 10 is connected with the fact that with theemieal sty of elay minerals the
conrse of the resulting eoneves is greatly influenced by specilic conditions under whiceh
they were prepared. T have inomind here the inerease in temperatore. the weighed

portion. granularity as well as the content of elastic non-clay constituent, That is the
reason that I am going 1o point to the influence of the individual Tactors in oo conerete
wiay helore T start with the interpretation itsell,

B, Cicel (1966) dealt with the influcnce of the Tiest two Tactors (inerease in Lempe-
rature and weighed portion). e found out their negative influence 1o be possible 1o
eliminate: with mutual suitable aseertaining of the weighed portion and the speed of
temperature inerease. The optimum conditions of work. he ascertained Tor an apparalus
of the construction cqual 1o our one. agree relatively well with ours,

As it was found out in the study of kaolinite elavs of the Poltar Formation. they
are the fast two factors from the above mentioned — grnulaeity and the content of
elastic admixtures (quartz. muscovite, Teldspars) — that have the greatest inflluenee
on the general course of the dehydroxylation endotherm and the Tinal exothermie peak.

As 1o the influence of the granulavity on the shape of the corves we may say in
accordance with many works dealing with these problems that pure elavs withoul or
with minimum amount of sandy constituent usually show in the Tinely dispersed
feaction ol less than two micrometres a rather deadened course of endo- anid exothermic
reactions than coarser fractions. We may see it elearly on the sample of kaolinite from
Zlimance, The dehydroxylation endotherm. as well as the final exotherm are much
more intense in the fraction up o A0 micrometres (lg, 8 noo Ta) than the same sample.,
when Tollowed in the Traction of Tess than two micrometees (g, 8. no Th). The peak of
the dehydeoxylation endotherm is also shifted here by 10°C related 1o Tower tempera-
ture. Ttis more than probable that well cevstallized kaolinite Trom Zlimanee shows
more coarsely dispersed development. greater dimensions of individual particles and
therefore it is mainly concentrated in the fraction of conrser granularily,

The last Tactor — the presence of elastic constituents. mainly of quartz. muoscovile
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o CURVES - | Fie, 8. Following of the stroctural regolavity of kao-
¢ v e 60 B¢ R linite in sediments of the Poltar Formation: by aid
of DTA Ta — Kaolinite of the Teaction up 1o 40
micromelres, Zlimance. 1h — Kaolinite of the fraction
of less than 2 mierometres, Zimanee, 2 — Kaolinite
of clay cement of sands of the Teaction ol less than
2 micrometres, Heabovo, 3 — Clavey interealation in
kaolinie sands of the fraction of less than 2 miero-
metres, Teabovo, 4 — Refractory elay of the Traction
of less than 2 micrometres, Bresmicka, Ja — Sandy
clav of the Teaction of less than 2 micrometres. Ka-
linovo. ab — Sandy elay ol the Teaction up 1o A0
| ]llil'l'llllll'tl‘l'.\. I{Jl!illl?\ll‘
|
anid Teldspars shows an opposite elfecl, Samp-
les with high content of sandy admixture display
lowered intensity ol the exteemes i natoral,
unprepareed state e 8000 5 by
When the Traction of Tess than two mierometres
(e, 8. no da) is obtained by Moating, we meel
il [1||1'tml||t'|m|| |:|p[m_~ailt- 1o the r:.sl‘:-j_"::in;:' sie — the
| i e : ;
i endothermic mintmum and the exothermie maxi-
mume are getling deeper and sharper, The peak of
- endothermie reaet” e also shilts by about 1020 in
i relation to higher temperature,
l JoVielensky, o Kupka (19620 mention
1 . . - . .
5 . | the degree of regularity of kuoliniles ascertained
- R o the basis of DT not 1o agreee with the sequence

ascertained  roentgenographically in some cases,
This is also conneeted with the Fact that by aid of DTN ouly  disturbanees
inside the individual beds may be Tound  oute Kaolinites having  disturbanees
in the mutual position of beds onlv. may also show DTA cueves not indieating them
with perfeet degree ol regularity.

In this sense the samples stadied Trom the Polide Formation show the sum ol both
kinds of disturbances. This is supported by the Taet that the sequence of regularity of
kaolinite ascertained by roentgenography ageees with the sequenee ascertained by DA
Kaolinites from Zlimanee (Tie 80 no Lo and Heabov g 80 no 20 show all signs of
hetter ordered kaolinite. as well as velvactors elay from Breznicka (lig. 8. no. 41, This
statement at last supports very well the morphological development of studied kaolinites.
Followed under electron microscope on suspensions carrvied over on collodium: support.

The samples from Zlamanee (lig. 90 and Heabov T 100 with well ordered kaolinite
contain well delimited plates of psendohesagonal development. Opposite to it in the
clav sample from Breznicka with litle ordered 1o disordered Kaolinite its fragmental
development with ireegnlae edees. without pseadohexagonal tabulae particles and
soddistinetly Tinely dispersed eharacter ave evident e 1

Genetic Nspeets ol the Stadied Problem

On the basis of obtained information ol the I]i'_‘_‘.’l‘l'l' ol r 'u'|l|:||'il}' ol kaolintle structure

I intend 1o elarilsy some genetic problems of kaolinitization in the Polide Formation.
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Preimary kaolinite that orviginated by decomposition of epizonally metamorphosed

quartzites of the Zlimanee Roek belongs among Kaolinites with the relatively hest

degree ol struetural vegularity in sediments of the Poltiar Formation. pizonally meta-
morphosed quartzites Tound at this locality represent a well preserved weathering crust.
This was conditioned by two circumstances, They were the relatively high content of
Feldspars and micas in the source roek and the Tael that these rocks were intensely
Ivi:[nnir.’lll_\ disturbed  alter there Tormation and  belore the action of :tIlll::spflt’l'i:!
agencies. what considerably conteibuted o their mechanieal disintegration. This way
the decomposition ol original minerals and the Tormation of anthigenie elay minerals
woere greally aceelerated. Kaolinite Trom newly discovered kaolinized porphyroids near
Hornd Prieveand also belongs 1o this eategory as the works by Lo Horvath (1966,
19671 show,

[n both ecases the perfect degree ol stractural vegulavity is the eellection of the con-
ditions ol kaolinite: Tormation. Primary kaolinites arve concerned  or at kaolinized
porphyrouds local redeposition 1o a short distanee was possible. Aecording o the degree
ol strnetureal regularvity also kaolinite forming the cement in eoarse-grained  sands
belongs Tiere that beside other Tocalities in the Poltde Formation is also Tound in the
sined pit neare Treabov, T this case however the interpretation ol s origin is nol so
unaumbiguons,

[n porous sediments conditions more favourable for the formation of authigenie
minerals in the stage ol diagenesis are supposed o avise. as well as in pelitic sediments.
Hothe opinion of Vo HTanoo Lo HTorevath (19660 however were aceepled. aceording
to which these sediments represent redeposited material o kaolinized porphyroids, the
!li',',{l'l'l' ||r ?"lf'll!'ll]l':!l |'(".f|]|=||'i|l\' \\‘1'“]1' [N' gi\'{'ll more or Il'.\'.\' ]!l'i“l”r'il‘\' |f|{‘“, ’I.J"' Ilil'.ﬁ'l

possiblity: Goathigenie origing may be substantiated by the fact that a difference in the

Fie U0 Well ordered kaolinite, Zlamance, Prepaved by 1L Gevtholferoy i
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i 100 Well ordered ]\'illl“lli!l'__ Hnbovo, PI'I"]HII'N! ]\_\' 1L Gertholferosi.

degree of struetural regularity of kaolinite Toeming the cement in sads Mg 8 no 20 and
of kaolinite Trom 0.5 m thick elavey interealation in the same complex was Tound
(Mg, 8 no 3. Kaolinite in elavey interealation is ol lower degree of ervstallinity as also

121 hesides DTA curves. The regularity of s
strielure ;|p|n|'::xi|ll:|h-|_\' agrees with little ordered 1o disordered kaolinite of |'t'r1'.'|t-tur"\'

s r|1nr'|1|1=1]n;.[il';|] development shows 1|'ir,'.

clavs Trom Breznicka,

The second group includes little ordered o disordered knolinites of Tireelay tvpe that
form the principal mass ol technologically most important vefractory clayvs, This type
represents The releactory elayv ol the technological mark JINT Trom Breznicka. This
information was however also conflirmed al tens of samples from the whole area of
the Poltare Formation (1L Krizani 1966),

Basing on this information | suppose kaolinite with more perfeet degree ol struetural
reaularity 1o have originated by weathering of source rocks in primary weathering
crists and we prevailingly Tind it at the original site. Besides that in places where
kaolinite is present in the Torm of cement in sandy sediments conditions rather suitable
Tor authigenic ovigin in the stage of diagenesis Tormed.

The predominating part of clavs ol the Poltar Formation, 1o the contrary, was
transported in elastic state alter kaolinitie weathering ol source rocks and T do not
suppose more inlense changes under the influence of the environment in the course of
sedimentation and dingenesis,

On the basis of the study of kaolinized porphyreoids in Hoemd Prieveand and kaoli-
nized quartzites Trom the Zlamanee Roek another possibility appears to widen our
considerations also 1o the question of the influence of source rocks on the degree of

:'i'f,:'lll:ll‘il}' ol kaolinite structure, | SUPPOse kaolinization of ri‘llIS"INIT':‘ in |):J!'[Jh_\'|'llill‘i
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Fig. 11, Little ordeved to disordered kaolinite, Breznicka, Preparved by 1L Gestholle-
oovi.

and quartzites that mostly procecded in place 1o have conditioned the Tormation of
kaolinite with relatively better regularity ol structure. as it is in the ease ol Poltar
relractory clayvs themselves, These were transported Tor o considerable distanee into the
present basin ol sedimentation after kaolinitic weathering of ervstalline schists. The
petrogeaphic character ol source rocks and Tollowing  transportation are the main
causes of the presenee of kaolinite with littde ordered straeture Tound  here,

Time Ranging of Naolinization in the Avrea of the Poliar
IFormalion

Closing | should brielly mention the number and time ol the stages. in which
kaolinitic weathering was taking place in the aren under study.

L'p 1o present works enabled to aseertain the age of sediments of the Poltdar Formation
with relative certainty. 1t is mueh more difficult 1o aceept unambignously an attitude
to the question when the kaolinization itsell was taking place in original weathering

crost N Hanoc Lo e a b (19660 partly expressed their opinion to this problem.
supposing the kaolinization ol porhyreoids 1o have taken place in the Plioeene as the
consequence. of the presence of o Tresh-water Take with high content of hamie acids.
The mentioned authors did not deal with the relation between kaolinized  porphyroids
and releactory elavs, They also did not deal with the question. when kaolinitie weather-
ing. which produced the principal mass ol relrmctory elavs, was taking place. Their
work allows to conclude indireetly on the sedimentation of sandyv-plastic rocks of the
Poltiir Formation to the end and alter deposition of Kaolinized porphyroids.
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Fie 120 Lintde arederved to disordered kaolinite, Heabovo, Peepared by Tl Geortho [ Teroy .

Lo this connection it s remarkable that i the whole aren of the Poltir Formation
besides porphyroids also varousIy decomposed granites, mica schists, phyllites, quart-
zites and andesites were Tound in places. where exeept andesites the main produet of
alteration is kaolinite, This makes elear that andesites are the voungest rocks, where
we may Tollow the Tormation of mineeals of the kaolinite group i sitae This knowledge
however cannol solve the question. whether kaolinization was taking place in one
stage. the earliest in Phocenc, or also earlier.

Ao important conteibution 1o the solution of this probleme in the ITpel Valley was
provided by Do Vasso B Cicel (1964 when they ascertained the tervigenons deve-
lopment of kaolinitic elavs near Selany, They consider them as the loeal basal member
ol the Tertiary in the Ipel Vallex and vange them 1o the Rupelian or the bheginning of
Aguitanian, The Taet that Jo S ened (19600 ascertained the presence ol kaolinitie elavs
in the Rupelinn of the Danube Lowland and Go N darejo (1959 situates the deposit of
kaolinitic clavs near Rombdny in Hongaey in the same period leads D Vass, B Ci-
¢ol (19640 1o the opinion that at the end of the Paleogene regional kaolinitic weatherimg
took place in North Hungarey and South Slovalkia, In the area of the Poltdr Formation

itsell this stage of - Kaolinization has not been <o far proved, T would be only confirmed
il products of kaolinie deteitie formation. so Tar knowne from near Selany only. were
found diveetly underlyving the Chattian—Aquitanian also in the area of the Polidr
FFormation.

O the basis of the mentioned Tacets and the genereal }.:i'u|ngh':1l lh‘\'t'lnplm‘n1 | suppose
the main process of kaolinization in souree arveas of the Poltar Formation to have taken
place in the Pliocenes T this aren probably also kaolinie weathering proceeded in the
tine of Oligocenc, even when we so Tar have no diveet prools Tor this allivmation.
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Conelusion

On the basis ol 1I|EI1I'I'.‘|||1_'_ti{':l| n‘llt(|)‘ ol l'|i|)' sediments i the Poltie Formation this
fundamental knowledge may be presented:

I. The newly ascertained  association ol minerals —  hallovsite gibbsite. diaspore
oviginaled by desilicilication of kaolinite in the original weathering  crust.
Besides that we know the case when hallovsite together with gibbsite originate with direel
alteration ol andesite agelomerates,

20 I elay sediments of the Poltér Formation besides kaolinite with little ordered
structure  the presence ol relatively better ordered Kaolinite was  also  aseertained.
Simultancously certain velation hetween the regularity of strocture ol kaolinite and the
way ol its Tormation was also aseertained. Kaolinite with better degreee ol steuetural
regularity originated by weathering of souree rocks in situ, The prevailing part ol elayvs
of the Poltie Formation. tramsported into the basin ol sedimentation alter Kaolinitic
weathering shows all signs ol Little ordeved to disordered kaolinite,

S0 1 hold the opinion that the main process ol kaolinization in source areas took
place in the Pliocene, Besides that | suppose kaolinie weathering 1o have proceeded in
the time of the Oligocene in this arcie even when so far direet prools of this affirmation
are lacking.
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