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Symposium on Kaolin Deposits 

and their Genesis, Prague 1968 

The programs of the Sessions of the International Geological Con- 
Q + ci $, gresses generally involve symposiums on important mineral raw mater- 

> m  3 m ials. The Organizing Committee of the 23rd Session of IGC held in 
+ August 1968 in Prague (Czechoslovalua) had proposed to sponsor a 

W x c / ,  symposiurn entitled "Kaolin Deposits and their Genesis" (Symposium 
+ I )  at the cccasion of the Congress. The incessantly rising kaolin pm- 

dnction and the many-sided use of kaolin in various industrial branches a 3 e cail forth an increased interest in &e origin of kaolin deposits, pro- > O 
N % cesses leading to kaoiinization and their causes, mineralogica1 and 

chemical composition of kaolins and their influence on technological 
Z $ properties of kaolins. The aim of the Symposium ~vas  also to discuss 

5 2 5 some economie-geologica1 aspects e. g. the prohlems of the search far 
and investigation of kaolin deposits, genera1 trends in the kaolin mining 
and international trade, and a synopsis of kaolin deposits and reserves 

o 5 2 u in individua1 countries was to be elaborated. The intention of the 

+ O P.1 u organizers - to show to the paaicipants different types of kaolin 
i < & < deposits on a relatively sinaii territory of Czechoslovakia - was one of 
l Z m W  the reasons why this Kaolin symposium t w k  place in Czechoslovakia 

C$ 4 
e during the 23 IGC; these deposits form an important raw-materia1 

basis of the country's ceramic industry and of other industrial hranches. H 3: Symposium I was preceded by excursion A-20 to western Bohernia ' held Aug. 13-17 (leader M. Kuzvart). Prof. Dr. W. D. Keller gave an 
0 account of this excursion in Geotimes, Novemher 1968. The kaolin 

2 0 2 deposits visited belong to two different genetic types. The f in i  type 
was fonned by decomposition of arkoses and arkosic sandstones of 

+ < e  Upper Carboniferous age deposited in the Pizen coal basin. Kaoliniza- < tion ccqmed partly dnring transport and sedimentation of dastic 
& q materia1 that resulted from the weathering of old granite massifs and 8 m their sedirnentaiy mantles. The uppennost parts of Carhoniferous 

+ '-Q 
arkosic formations undenvent kaolinization in younger geological 2 5 5 periods, presumably in Late Ctetaceous and Early Sertiary. The work- 
able kaolin deposits (containing 20-25 % of washable day suhstance 
niainly tridinic kaolinite) attain a depth of 30-70 m. Arknses, however, 
are kaoiinized up to a depth of 200 m. The kaolin deposits near 

1 / Chlumcany and ~aznejov i n  the Plzen basin were examined as well as 



the occurrences o£ residual ocher and ocher- 
ous kaolinite-iliitic clays that originated by 
fossil weathering of pyritic slates o£ Protero- 
zoic age near Horni Lukavice. An abandoned 
quarry near Hrornnice not far from Plzen was 
visited in whidi &e pyritic slate had been 
mineà for the manufacture of fuming sul- 
phuric acid in the first half of the last cen- 
tury. 

A second genetic type of kaolins is repre- 
sented hy the wellknown deposits in wider 
surroundings of Karlovy Vary and it is inter- 
preted hy Czech geologists as relics of the 
kaolinic cmst of pre-Oligocene weathering oi 
Variscan granites. Petrographic character of 
kaolins is controlled hy the mineralogical 
composition and strucme of the parent rocks 
(hiotitic norma1 granite, lithionic autometa- 
morphic granite, aplitic, fine to coarse-grained 
or porphyric facies etc.) and hy the intensity 
of kaolinization. In  some parts the top sec- 
tions of kaolin deposits are contaminated by 
Fe compounds migrated from the overlying 
pyroclastics of the Miocene volcanogenic com- 
plex. Kaolinization persists to a depth of 60 
and more metres; usually only the upper zone 
of perfectly kaoiinized granite (10-30 m 
thick) is exploitable. Besides the open pits in 
Podlesi near Sadov and in Bozicany also some 
exposnres o£ the parent rocks were studied. 

The participants in the excnnion also 
visited the famous deposits of kaolinitic clays 
o£ Pliocene age in the graben-like Cheh Basin 
near the western frontier of Czechoslovakia. 
The deposits originated by redeposinon of 
primary kaolins of fossil weathering crust of 
granites of the Smrciny Massif and of phyl- 
lites bordering and underlying the Tertiary 
sedimenu of the Cheh Basin. The refractory 
bond days (S. C. blue clay) in tbe open pit at 
Skalni (Vildstejn) and the whiteware and 
refractory clays ("secondary kaolins") in the 
Nova Ves pit were examined. Attention was 
also focnsed upon the products of Pliocene- 
Pleistocene volcanism in this area (volcano 
at Komorni Hurlca near Cheb, moffettes and 
mud craten in Hijek-Soos near Frantiskovy 
Ldzne). Obsenrations were made of tbe hot- 
water spa at Karlovy Vary and cold-water 
spas at Frantiskovy Lime and Mariinské 
Ldzne. The chinaware factory, historic and 
modem displays of fine china, the factory 
display of the famous Moser glass works were 
toured. The participants also had an oppor- 

tunity to get acquainted with some places of 

, L 

~ u i d e  to Excursion 20 AC, IGC, XXIII: 
Session Prague 1968) and geological maps of 
the visited areas had been distributed to the 
participants prior to the opening of the excur- 
sion. 

During the Congress meeting in Prague 
the technical sessions of Symposium I were 
planned. As already mentioned in tbe 1st and 
2nd Circular the abstracts of each paper to he 
presented at the Congress had to be sent to 5 
the Organizing Committee before Fehmary 1, 
1967. Altogether 32 abstracts arrived for the 
Symposium on Kaolin Deposits, namely 8 d 
from Czechoslovakia, 6 from U.S.S.R., 5 from 
UK, 2 from GDR and Japan, and 1 from 
U.S.A , Denmark, Italy, Yugoslavia, South 
Africa, Cuba, Tunisia and Chile. The object 
of some of these contributions was somewhat 
remote from the principal problems of the 
Symposium and that is why they were not 
accepted by the Editorial Board; some of 
them were recommended to other sections o£ 
the Congress or to the International Minera- 
logical Association Session. 23 abstracts were 
printed (IGC, Rpt. of the Twenty-Third Ses- 
sion, Czechwlovakia 1968, Abstracts, Prague 
1968, pp. 360-372), together with one 
abstract recommended hy the Editoria1 Board 
o i  itir icciion 6 .  C;cnclicniisir).. 

'l'he subiccrs tif rlie absrrdcts are rlie 1x0- 

blems of 'metbodology (membrane coiori- 
metry of kaolinized rocks, critique of analy- 
tical procedures in clay mineralogy, methods i. 

o£ prospecting £or kaolin), geochemical pro- 
hlems (geochemical trend of kaolin meatbet- 
ing), genetic problems (zonality of hydro- i. 

thermal deposits, formation of halloysite and 
lraolinite through the alteration of ultramafic 
rocks, recent hydmthermal argillitization, 
kaolinic waU-rock alteration), mineralogical 
and petrographical questions ( weathering of 
Fe-Mg micas, mineralogy of sedimentary 
halioysite deposits, petrography and petro- 
graphic types of kaolins) and technological 
problems (relationships hetween mineralo- 
gical composition and technological proper- 
ties of kaolins). A number of abstracts were 
of purely regional character and therefore 
some o£ the authors had heen requested to 
complete their contributions so that they 
might be published in regional volumes of 
the Symposium dealing with the kaolin depo- 

sits of individual countries (UK, GDR, 
U.S.S.R.). 

The complete text of the papers selected 
£or the Symposium session had to reach the 
Secretary Generai hefore August 1, 1967. 
Only 11 complete texts arrived by this date. 
AU of them were approved £or print in the 
14th vol. of Congras puhlications (IGC, 
Proceedings of Symposium I. Genesis of 
Kaolin Deposits, Prague 1968, pp. 1-135) 
and assigned into the program of the sessions. 
The printed texts of all these papers had 
been distributed to the members of the Con- 
gress prior to the meetings. The sessions of 
Symposium I were scheduled for August 21 
and 22, 1968. The organizers of the Sympo- 
sium deeply regret that with regard to the 
occupation of Czechoslovakia hy the troops 
of 5 member-countries of the Warsaw Pact 
the sessions, similar to other actions of the 
Intemational Geologicai Congress, had not 
been ailowed to complete their charted 
course. In  view of the iact that some foreign 
participants in the Symposium muld not 
walk to the Congress Hall hecause of difficult 
traffic situation or because they were well 
advised to stay in their hotels as much as 
possible, others rode prematurely from Pra- 
gue, it was necessary to substantiauy change 
the program o£ the session. 

The first day o£ the session (Aug. 21) was 
chaired by J. Kukla and M. Kuzvart (Czecho- 
slovakia). J. Vachtl, secretary of the Sympo- 
sium, welcomed the participants and hriefed 
on the organization of the Symposium and on 
expected changes o£ its program. The Pro- 
clamation of tbe Czechoslovak Academy of 
Sciences condemning the military occupation 
of Czechoslovakia as an outrageous violation 
o£ the principles of international law nnd 
sovereignty of an independent state was read. 
In the morning the following l m r e s  were 
given: "Petrography o£ Kaolins from Ghana" 
(J. Neuzil, M. Kuzvaa, Czechoslovakia) and 
"Carboniferous Bauxites and Argillites" (Z. 
Gorzynski, Poland). Both the lectures have 
been printed in full text in the 14. vol. of the 
IGC Pmeedings. D. Green (Fiji) completed 
the l a m e  of M. Kuzvart hy a remark on the 
alteration o£ granitic rocks and feldspathic 
gneisses beneath Waterberg Sandstones along 
the plane of unconformity implying leaching 
by percolating waters. He also added that 
kaolinic Karroo mudstones indicate kaolinic 
weathering in Permian times (when laid 

down they were kaolinic in character). The 
present-day weathering cbanged the plasticity 
of these mudstones but did not alter the 
mineralogical character of the material. A dis- 
cussion on the influence of climate on the 
processes o£ kaolinic and lateritic weathering 
(J. Vachtl, Czechoslovakia) and on the 
volume changes accompanying kaolinization 
and bauxitization o£ the Nova Ruda gabhro 
(D. B. Pattiaratchi, Ceylon) linked up with 
the contribution of Z. Gorzynski. 

Tbe afternoon session included the "Dis- 
cussion on Granulometq and Chemical Com- 
position of Czechoslovak Kaolins" (M. Kuz- 
vart, J. Neuzil, Czechoslovakia). Its fudl text 
appeared in Acta Universitatis Carolinae, 
Geologica, Prague 1968, Nos. 1-2, pp. 129- 
138. The paper deals with granulometric 
relations and changes in chemicai composition 
of kaolins of some main workable territories 
o£ Czechoslovakia. J. Vachtl (Czechoslova- 
kia) read the lecture "Rwiew of Kaoiin 
Deposits of Europe" in which the complex 
synopsis of Enropean kaoiin deposits, an 
atteinpt to define their geological assignment, 
the synopsis of the opinions on their age and 
genesis, were given, A substantial part of this 
paper wili he published in the Proceedings of 
Symposium I, vol. 15, Kaolin Deposits of the 
World, Europe (in print). 

The session o£ the Symposium, Ang. 22, 
was held in a somewhat consolidated a- 
spbere with greater number of participants. 
P. Graff-Petersen and J. Bondam (Denmark) 
were the chairmen. P. A. Sabine (UK) read 
the lecture "Kaolinitic WaU-rock Alteration 
of the Perran Iron Lode, Cornwall", and 
J. Bondam (Denmark) read the lecture "Geo- 
chemical Distribntion of Major Elements in 
some Kaolin Deposits". Full text o£ hoth the 
lectures has beenpublishedinthePmeedings 
of Symposium I, vol. 14 (1968). A question 
conceming the lecture of P. A. Sabine was 
raised about the methods of determination of 
kaolinite (S. G. Sarkisian, U.S.S.R.). In  his 
paper J. Bondam followed the distribution of 
major elements in residual kaolins o£ Rmne 
(Denmark), Sedlec and Ruprechtov (Czecho- 
slovalcia) and the law o£ the changes of gw- 
chemical parameters during kaolinization. 
The discussion o£ this theme was concerned 
with mutua1 leaching of K and Na during 
weathering (W. F. Bradley, U.S.A.), the 
possible influence o£ pH variations of hyper- 
gene solutions exerted upon the character of 



paragenesis phyllosilicates of kaolins ( I .  Th. 
Rosenqvist, Nonvay) and the speed o£ kao- 
linization processes (Ann-Marie Askiund, 
Sweden). The third lecture of this morning 
session dealt with the "Methods of Pmspect- 
ing for Kaolin in the Karlovy Vary (Carls- 
bad) Area, Czechoslovakia" (J. Kukla, Cze- 
choslovakia). This paper summarized the 
results of a long-time investigation of the 
most important kaol'i area in Czechoslovakia 
and has heen published in the mentioned 
issue of Acta Universitatis Camlinae, Geolo- 
gica 1968, Nos. 1-2, pp. 139-149. In  the 
afternoon session M. Storr (GDR) read a 
lecture "Die Baiehungen zwischen dem 
Stoffhestand der Kaoline in der DDR und 
deren technologischen Eigenschaften". The 
following discussion was concerned with the 
ascertainment of trace elements in kaolins 
and the possibility of determination of pri- 
mary rocks from the composition and stmc- 
ture of sedimentary kaolins (G. F. Krashenin- 
nikov, U.S.S.R.), the composition o£ the 
mixed-layer clay minerals of the kaolins of 
the GDR (J. Bondam, Denmark). The ses- 
sion proceeded with a comprehensive paper 
by M. Kuzvart (Czechoslovakia) "Review of 
Kaolin Deposits of Asia, Africa, America and 
Australia" that will be published, similar to 
the paper on the Deposits of Europe, in the 
Proceedings of Symposium I ,  vol. 16, Kaolin 
deposits of the World, Other continenn (in 
print). The paper hy D. B. Pattiaratchi (Cey- 
lon) entitled "Kaolin Deposits o£ Ceylon" 
was a final lecture of the day. In discussion 
D. B. Pattiaratchi answered the questions 
concerning the differences in qoality hetween 
the primaq and secondary kaolins in the 
Boralesgamuwa deposit, ihe criteria £or dis- 
tinguishing the redeposited kaolin from the 
primary one and the terminology of the 
kaolinic rocks (J. Kukla, Czechoslovakia). He 
also answered the question ahout the relative 
distribution of titanium hetween the mtile 
and anatase forms (W. F. Bradley, U.S.A.). 
J. Vachtl (Czechoslovakia) provided con- 
duding notes on the course o£ the Symposium 
and made a proposition that an international 
cooperation be applied in the solution o£ the 
genesis of residua1 kaolins, in the correlation 
of criteria for the determination of the 

genesis o£ these kaolin deposits and in the 
correlation of terminology of kaolinic rocks. 
D. B. Pattiaratchi (Ceylon) spoke on hehalf 
of the foreign participants in the Symposium 
and expressed-thanks to the organizers of the 
Symposium and sympathies with the Czecho- 
slovak scientists. 

The military events made it impossihle to 
held the postCongress excursion 20 C (with 
the itinerary identica1 with that o£ excursion 
20 A) to which numerous parucipants in the 
Symposium had been looking fonvard. 

The aim o£ the Symposium was not only to 
provide the opportunity for discnssions on 
general prohlems of the genesis and composi- 
tion of kaolins but also to collect the data on 
luolin deposits of individual countries, on 
their reserves and on the prodnction and con- 
somption of kaolin in national economies. 
To this purpose the Organizing Committee of 
the 23rd International Geological Congress 
asked in a letter o£ March 1966 al1 the Natio- 
nal Geologica1 Committees or State Geolo- 
gical Surveys of individua1 countries to 
nppoint institutions or editors responsible for 
the elaboration of national contributions on 
kaolin deposits o£ their countries. At the 
heginning of May 1966 the designated insu- 
tutions or persons were sent a technical cir- 
cnlar with detailed instructions for the elabo- 
ration o£ the report in demand. National con- 
tributions on kaolii deposits had to he seni 
by November 30, 1967. However, only 14 
contributions were received by the end of 
1967 instead o£ 33 that had been promised 
by the national institutions. That is why the 
editorial term had to he prolonged. The last 
contribution to he included in the Congress 
publications reached the Editorial Board at 
the heginning of May 1968. Altogether 16 
contributions advisahle for print from Europe 
and 18 from other continents were trans- 
mitted. Unfonunately, the higgest kaolin pro- 
ducers (U.S.A. and China) did not send their 
national contributions and the contribution 
from India could not be recommended for 
print due to its incompleteness. Two volumes 
on Kaolin Deposits of the World (Proceed- 
ings of Symposium I. vol. 15: Europe, vol. 
16: Other continents) will be published in 
Prague in 1969. Although it has pmved im- 

possible to collect exhaustive data from al1 oxides and hydroxides; specific anion adsorp- 
countries known to he kaolin producers, it tion on hydroxides; q s t a l  structures o£ the 
will he the first survey o£ kaolin deposits layer silicates with particular attention to the 
ever presented at the International Geological various types of mixed-layeting enconntered 
Congress. in practice and interpretation of the X-ray 

Josef Vachtl diffraction effects produced; the mineralogy 
Secretary o£ the Kaolin Symposium of soil-clays from various parts of the world 
Head, Department of Geology and the weathering processes operating in soil 
Charles University, Prague 2 profiles; surface fields and the protonation of 
Czechoslovakia adsorhed molecules at clay mineral surfaces 

as well as pmton migration within the silicate 
lavers. 

International Congress 
of Soil Science, 1968 

b The host city for the Niutb International 
Congress o£ Soil Science held during the 
period August 6-16, 1968 was Adelaide in 
South Australia. Technical sessions were held 
on the campus of the University o£ Adelaide. 
Some 865 delegates from 52 muntries attend- 
ed the Congress, 400 o£ them travelling from 
countries other than Australia. The Congress 
was divided into seven Commissions compris- 
ing Soil Physics, Soil Chemistry, Soil Biology, 
Soil Fertility, Classification, Technology, and 
Soil Mineralogy. Thirry minutes were allotted 
for each of the 313 papers presented. These 
\vere preprinted in four volumes and distri- 
huted prior to the meetings, thus allowing 
authors the opportunity to present their work 
in summary form and leave a substantial 
period £or comment and discussion. A simul- 
taneous translation service in English, French 

k 2nd German was provided. 
The Soil Mineralogy Commission sessions 

were organized under four main headings 
( 1 )  Surface Chemistry, ( 2 )  Strutture and 
Formation of Clays, ( 3 )  Weathering and Soil 
Formation.and (4 )  Soil Nutrients. Although 
the meetings of the various Commissions 
were mainly concurrent, Mineralogy joined 
with other Commissions on occasion, viz. 
with Soil Physics for a session on Clay-Elec- 
tmlyte-Water Interactions; with Soil Chemi- 
suy for sessions on Clay-organic Systems, 
Cation Exchange and Chemical Weathering; 
and with Chemisuy and Soil Fertility for the 
Soil Nutrient sessions. AU sessions involving 
Mineralogy were weli attended and discus- 
sions were geiierally lively and incisive. 

Papers mvered a wide range of topics 
including the inflnence o£ organic compounds 
and of clay minerals on the formation of iron 

Sweral papers dealt with ailophanic soils 
and mnch interest was shown in the charac- 
terization o£ clay minerals hy infra-red spec- 
troscopy, a techniqne which has acquired 
considerable sophistication in recent years. 
Considerahle attention devolved on the avail- 
ahility o£ plant nutrients and particularly 
potassium which, although present in the 
feldspars and micas o£ many soils, is often 
released at a rate less than necessaty £or 
optimum plant growth. The rate o£ release, 
the mechanism of release and the effect of 
particle size on thme were all mnsidered. 
Almost a day was devoted to phosphates, 
topics ranging from crystal strutture deter- 
minations of naturally occurring minerai 
phosphates to mechanisms wberehy phospho- 
ms is rendered unavailahle to the plant . 

Field trips to different parts of the Austra- 
lian continent were available both before and 
after the Congress sessions. These tours pro- 
vided delegates with the opportunity o£ view- 
ing an extensive range of soils developed on 
land surfaces continually exposed to weather- 
ing £or very long periods, in some instances 
from late Tertiary times, a feature which 
distinguishes them from the majority of 
European and North Ametican soils. Al- 
though Australia is the driest o£ the conti- 
nents in general terms, its soils have develop- 
ed on a wide range o£ parent materials and 
under climatic conditions ranging from alpine 
and wet tropical to exuemely arid. Toors of 
from 7 to 13 days duration covered the west, 
north and eastem parts of the country and 
three 7-day tours of New Zealand were 
offered. For the middle week-end o£ the Con- 
gress, a number of one and tweday local 
tours were organized so tbat areas within 
relatively easy reach of Adelaide could be 
inspected. 

During the Congress period, laboratories 
opened for inspection included those o£ the 



Waite Agriculmral Research Insiitute, the 
Australian Wine Research Instimte and the 
Commonwealth Scientific and Industria1 
Research Organization's Divisions of Soils, of 
Horticultural Research, and of Mathematical 
Statistics. Exhihitions of "Soil Science 
Topics" and of Australian-made agriculmal 
and scientific equipment were open for the 
whole period, and an extensive series of 
musical and other entertaimnents, wine-tast- 
ings, receptions and other social functions 
was arranged. 

The detailed planning which went into the 
organization of the Congress hy the various 
Committees was evident in the smooth mu- 
ning of technical sessions, social eveuts and 
field trips, al1 of which went without sign of 
a hitch. 

During the Congress, a meeting of the 
International Soil Science Society Council 
decided that the Tenth International Con- 
gress of Soil Science will he held in the 
U.S.S.R. in 1974 under the Presidency of 
Professor V. A. Kovda. 

In view of the influx of eminent clav 
scientists from overseas to the Congress, the 
Australian Clay Minerals Society decided to 
sponsor a one-day Conference to follow 
immediately after the Soils Congress. Here 
the aim was to shift the emphasis towards 
aspects of clay mineralogy other than those 
most directly related to soil science. Three 
colloquia each of approximately two hours 
duratiou were introduced by invited speakers, 
who were asked to seek controversial issues 
where possible and were dowed 15 minutes 
each in which to do so. The topics and 
principal speakers were: 1. Mineral-organic 
Interactions (J. J. Fripiat and G. F. Walker, 
Chairman J. P. Quirk); 2. Intercalation 
and Intersalation (D. M. C. MacEwan, K. 
Wada and J. L. White, Chairman K. Nor- 
rish); and 3. Interactions of Ions with 
Clay Snrfaces (G. H. Bolt, W. D. Kem- 
per and H. Laudelout, C h a h a n  D. J. Green- 
land). Some 200 delegates attended. I t  was 
evident from the out-spoken and remarkahly 
animated nature of the discussions which fol- 
lowed, that the participants were hy no 
means as enervated hy the previous two 
weeks of concentrated activities as miaht 

The Clay Minerals Group 
of the Mineralogical Society 
of Great Britain 

The Group "carne of age" in Novemher 1968 
when it held its 21st Annua1 Genera1 Meet- 
ing. I t  now consists of appmximately 230 
members, mainly from Great Btitain hut also 
from 27 other countries throughout the 
world. 

The activities of the Group include meet- 
ings for discussion and paper reading and the 
publication of rwiews and papers of original 
research in clay mineralogy. 

Meetings are held twice a year alternately 
in London and in provincial towns or cities 
in a university depaament of geology. From 
time to time an eminent clay mineralogist 
from ahroad is invited as guest lecturer. At 
the spring meeting of 1968 Professor W. D. 
Keller of Missouri spoke to the Group at 
Southampton on "environmeutal aspects of 
clay mineralogy". At other meetings the 
Group occasionally combines with clay mine- 
rals groups from the Continent or, when the 
suhject of the meeting is appropriate, with 
societies fmm related disciplines. A most 
successful joint meeting with the Groupe 
Belge des Argiles was recently held in Lon- 
don on the suhject of "infra-red studies o£ 
clay minerals". 

Three different types of puhlication are 
produced for the Group. Notes and news of 
activities are giveu in a circular, shortly to be 
incorporated in a more comprehensive Bulle- 
tin of the Mineralogica1 Society. Papers of 
original research and occasiona1 review 
articles are puhlished in the joumal Clay 
Minerals. Reviews dealing with particular 
aspects of clay mineralogy and covering the 
whole range of clay minerals are published as 
Monographs. Those at present available are 
"The X-Ray Identification and Crystal Struc- 
tures of Clay Minerals" and "The Differential 
Thermal Investigation of Clays". Two new 
Monographs dealing with electron-optical 
studies of clays and the clay mineralogy of 
British sediments are in preparation. 

have heen expected. A. H. Weir  
G. F. Wolker Hon. Group Treasurer and Secretary 
Division of Applied Mineralogy Rothamsted Experimental Station 
C S I R O, Melbourne, Australia Harpenden, Herts., Great Britain 

The Swedish Society 
for Clay Research 

As a direct consequence of the day meeting 
in Brussels in 1947 the Swedish Society for 
Clay Research was formed on the initiative of 
the Swedish delegate, the late DI. Gunnar 
Assarssou. The inaugura1 meeting was held in 
Hoganas on Novemher 4th, 1948. In  May 
1968 the Society celehrated its 20 years anni- 
versary at the same place, AB Hoganas acting 
as host at hoth occasions. At the spring meet- 
ing 1968 MI. Christer Enherg, head of the 
Swedish hrick laboratory, was elected honour- 
ary memher. 

The Society acts on a wide hasis, the only 
requirement for persons wishing to hecorne 
members heing an interest in clay research. 
The aim of the Society is to hring together 
interested persons to lectures and discussions 
dealing with prohlems concerning the pro- 
perhes of clays. 

The Swedish Society for Clay Research is 
the only one of its kind in Scandinavia and 
has memhers from al1 the Scandinavian coun- 
tries. This type of violation of the frontiers 
has in an ohvious way stimulated the activi- 
ties within the Society. 

The members represent different fields, 
such as ceramics, cement and concrete re- 
search, soil mechanics, geology, silicate che- 
mistry, pedology, hydrology, and so on. 

The Society has had two full-day meetings 
evety year, usually in Stockhoh, to which 
hoth national and iuternational lecturers have 
heen invited. Occasionally meetings bave heen 
arranged outside of Stockhohn, often in con- 
nection with a visit to an institute or a fac- 
toty or with field excursions. 

Among the larger arrangements organized 
hy the Society, besides the 1963 International 
Clay Conference, a mention may he made of 
a three days meeting on clays and ion- 
exchange held in Gothenhurg in 1955 to- 
gether with the Acaderny of Technical 
Sciences and of a series of lectnres by Profes- 
sor Ph. Low from University of Purdue, 
U.S.A., in collahoration with Govermnent 
authorities and universities in the Scandina- 

papers are puhlished (the original papers 
being published in the transactions of the 
Geologica1 Society of Sweden, GFF). 

Wheu in the begiming of the 1960-ies it 
was decided to organize separate Inter- 
national Clay Conferences sponsored hy 
C I P EA,  now A I P E A, the Swedish 
Society for Clay Research was enuusted with 
the arrangement of the first conference. I t  
was held in Stockholm in August 1963 and 
was followed hy field excursions to various 
areas in Scandinavia. The conference attracted 
ahout 200 participants from 25 countries. 

For the moment the Society has ahout 160 
memhers and is moreover supported hy indu- 
strie~ having comemons with clay research 
and technology. 

Staffan Modig 
Secretary, S S C R 
Geologica1 Survey of Sweden 
Stockholm, Sweden 

Groupe Frangais 
des Argiles 

Bulletin of the Groupe Francair des Argiles 

The Groupe Franqais des Argiles whicb was 
one of the founders of A I P E A was initidy 
set up hy the Centre National de la Recherche 
Scientifique in France (CNRS) and remained 
for many years part of its organization. Owing 
to its expansion the Groupe Frangais des 
Argiles in 1968 became a fully independent 
scientific association, keeping the origina1 
name. Besides, it has lcept close links with the 
CNRS. 

The President, Prdessor Yves  Letort, and 
the Vice President, Pmfessor Georges Millot, 
are continuina their functions in the new - 
association. 

The scientific activities of the Groupe 
Francais des Ardes  continued without break 
and &e puhlication of the Bulletin of the 
Groupe Franqais des Argiles was not inter- 
rupted. 

Application for memhership of the associa- 
tion and suhscription to the hulletin should 

vian counuies. he sent to 
The Society issues a publication entitled Secretariat du Groupe Frangais des Argiles 

"Reports from the Swedish Society for Clay 23, me de Cronstadt 
Research" in which above all reprints of F-75 Paris 15e, France. 



Book Reviews 
Clay Mineralogy 
2nd Edition, hv R. E. Grim 
\lc(;r~~v-II:ll Iritcrn;itionnl Scrics in 
tbc I:,lrth and Planctan. Science,. 
1968,596 pp., U.S. $ i8.50 

Clay materials have heen important to man- 
kind from at least as far hack in antiquity as 
the earliest agriculmrai communities. Ar- 
chaeological sites show ahundant evidence of 
the use of shaped and haked clay vessels of 
various kinds. Other uses developed later 
and today naturally-occumng days, some- 
times modified hy sophisticated treaunents, 
tooch upon our lives in very many ways. 

The 19th and early 20th centuries saw an 
increasing amount of research effort expend- 
ed oli the study of clays, particularly soil- 
clays, but it was not ti11 as recently as the 
late 1920's that reaily significant progress was 
made in their scientific understanding. Prior 
to the application of X-ray diffraction at that 
time, their crystalline nature was not recog- 
nized and the techniqnes of chemical analysis 
and microscopic examination used were quite 
inadequate to explain the very different che- 
mical and physical properties shown hy dif- 
ferent clays. The infant science developed 
rapidly and its growth during the intervening 
40 years has heen materially aided hy the 
wide range of new techniques in addition to 
X-ray diffraction which have hecome avail- 
ahle and are now applied to  its study. During 
most of those years Professor Grim has heen, 
perhaps more than any other individuai, the 
centra1 figure in the field and has mamed 
widely across it in his own researches. From 
his research school at the Universiry of 
Illinois have come generations of students 
many of whom now occupy key positions in 
industry and academia and have made an 
impressive in  toto contribution to clay mine- 
ralogy. 

Since 1953, Grim's Clay Mineralogy has 
been the standard text, the first to which 
anyone working in the field would tum for 
guidance and the only oue attempting to 
cover al1 aspects of the suhject. In  a rapidly 
developing suhject the need for a Second 
Edition has heen a pressing one for some 
time, and it is not surprising that the new 

edition turns out to he suhstantiaily larger 
than the original. The arrangement of mate- 
riai in the new editiou is essentidy as in the 
first and covers the stmctures, chemical and 
physical properties, origin and occurrence of 
the clay minerals. Properties such as refrac- 
toriness, plasticity and so on are not induded 
since these are treated in the companion 
volume Applied Clay Mineralogy puhlished 
in 1962. 

The bwk stans with a consideration of 
what a clay mineral is and moves on to pro- 
hlems of classification and nomendatnre, 
suhjects which are currently under review hy 
a Committee set up hy AIPEA. The crystal 
stmctures of the various minerals are now 
weli understood and are dealt with in some 
detail. This leads logicaiiy to a consideration 
of the X-ray diffraction effects produced hy 
the rninerals and a useful discussion of points 
of confusion likely to he met with in practice. 
A considerahle amount of detaii is provided 
on the morphology of the minerals and iilu- 
strated hy an impressive series of transmis- 
sion and replica electron micmgraphs. Ion 
exchange is given an exteusive and v e q  
adequate coverage as hefits its importance. 
However, the very high value listed for 
hydrated halloysite in the tahle of cation 
exchange capacities is hased on early work 
and has since heen seriously questioned. 
Furthermore, the ranges and particulady the 
large overlap of the values for the smectite 
and vermiculite groups would not he accept- 
ahle to many workers in the field. 

The suhsequent sections on hydration, de- 
hydration and recrystaiiizatiou at elevated 
remperamres are areas to which the author 
himseif and his colleagues have contrihuted 
heavily, and the same appiies to interlayer 
clay-organic systems. The use of the com- 
plexes for identification of the minerals, for 
the study of their properties and for the 
determination of the geometry of the organics 
themselves are considered in tum. In  a sepa- 
rate section the intercalation (or intersala- 
tion) of saits in kaolinites is aiso discussed. 
Other sections deal with optical methods, the 
infra-red spectra, soluhiiity in acids and alka- 
lies, surface area determinations, etc. etc. 

Unlike other sections of the hwk,  that on 
clay-water systems deais with an area in 

which speculation and polemic reign. The 
author favours the concept of ordered or 
"quazi-ctystalline" water in the vicinity of 
clay mineral surfaces while admitting that 
others find the widence unconvincing and 
insufficient on which to base firm conclu- 
sions. Unfortunately an important 1964 
review of the suhject bas heen overlooked in 
considering this issue. 

The two final chapters deal with the origin 
and occurrence of the day minerals, their syn- 
thesis, their formation under natura1 hydm- 
thermal conditions, under normal soil 
weathering processes, and in marine and 
other aqueous environments. This is another 
area to which the author and his coileagues 
have made large contrihutious and the treat- 
ment is comprehensive. 

Throughout the treatise a sufficient numb- 
er of references are given to d o w  students 

to follow up areas of specific interest to them. 
A list of "Additional References" at the eud 
of each chapter is a usefui feature. The 
suhject index is adequate for its purpose hut 
the addition of an author index would have 
heen helpfui. Among the very large numher 
of chemical analyses of clays which have 
been puhlished, the monomineralic nature nf 
the materia1 is often suspect; an appendix 
containing selected analyses of materials of 
well-defined mineralogy has therefore heen 
added. The hook is of course an indispensahle 
mine of information not only for students and 
workers in the field of clay mineralogy hut 
also for geologists, ceramists, engineers and 
others who come into contact with clay 
minerals in the course of their professional 
lives. 

G. F. Walker 
Division of Applied Mineralogy 
C S I R O, Melhourne, Australia 

Mokady Memoria1 Issue 
Israel Journal of Chemistry. Vol. 6 .  
Guest Editors: Lisa Heiler and Amm Banin 
Pp. 155-420. (Weizmann Science Press, 
Jemsalem, Israel. 1968). 

The Mokady Memorial Syrnposium was 
sponsored hy The Israel Society of Soil 
Science aud The Israel Society of Clay 
Research, to honour Dr. Raphael S. Mokady, 
who feli in the Six Day War. Different soil 
scientists from various parts of the world, 
most of them bfokady's personai friends, 
were invited to give lectures. This hook con- 
tains aii  the lectures given during the sym- 
posium. In  addition to 24 artides and 3 
notes, there are a vita aud a list of puhiica- 
tions of Dr. Mokady. The articles concem 
severai different aspects of soil science. 

The articles and notes feli into the follow- 
ing categoria: 

The saiinity of agriculmral soils and the 
movement of salt in soils are two fields inten- 

sively studied today. Several papers (1, 2, 5, 
16, 22, 24, 25 aud 26) are more or less con 
nected with these prohlems. 

Another field of genera1 interest is ionic 
exchange. 4 articles are directly related to 
this field (3,  4, 6 and 10). 

Interaction hetween organic molecules and 
clay minerals is studied in 3 articles (13, 14 
and 15). 

It has generdy been accepted that contro1 
of particle size is desirahle in many types of 
soil - ion - water experiments. 

An optical method for determining particle 
size is reported (8 )  and the influente of 
exchangeahle ions upon particle size and 
some mechanical properties are presented 
(8, 9 and 12). 

The properties of water in soils is currently 
attracting much interest from experimenters 
and theoreticians, partly hecause the suhject 
is of great importance to many aspects of soil 
science. In  this hwk 5 articles (5, 16, 17, 18 
and 19) are related to this suhject. 



There is no douht that we are learning 
more and more about the soil - ion - water 
system, but the time when all the pieces of 
information can he woven into a comprehen- 
sive whole is stili a long way off. 

In  brief, an exceilent book and un- 
reservedly recommended to soil scientists. 
1. R. S. Mokady, Israela Ravina and D. 

Zaslavsky: 
Movement of sait in saturated soil 
columns. 

2. R. S. Mokady and A. Majdan: 
A new method for measurement of the 
electrical conductivitv of unsaturated 
soils. 

3. G. H. Bolt and C. J. G. Winkelmolen: 
Caiculation nf the standard free enerev -, 
of cation exchange in clay systems. 

4. D. H. Yaalon and Hama Koyumdjisky: 
Displacing exchangeable potassium in 
cation exchange determinations. 

5. A. Cremers: 
Surface conductivity in sodium clays. 

6 .  D. Lnrie and S. Yariv: 
Hetrometric titration of sodium mont- 
modionite with calcium nitrate. 

7. T. P. Ouirk: . 
Particle interaction and soil swelling. 

8. A. Banin and N. Lahav: 
Particle size and optical properties of 
montmorillonite in suspension. 

9. I .  Shainberg and H. Otoh: 
Size and shape of montmoriUonite par- 
ticles saturated with Na/Ca ions (infer- 
red from viscosity and optical measure- 
ments j. 
C. B. Roth, M. L. Tackson, E. G. Lotse 
and J. K. Syers: 
Ferrous-ferric ratio and CEC changes on 
deferration of weathered micaceous ver- 
minilite. 
Y. Nathan: 
Dissolution of palygorskite by hydro- 
chloric acid. 
N. Lahav and A. Banin: 
Effect of various tteatments on the 
optical properties of montmorillonite - - 
snspensions. 
N. Narkis, M. Rehhun and H.  Sperher: 
Flocculation nf clav sus~ensions in me- 
sence of humic and fulvic acids. 
W. Bodenheimer and Lisa Heiler: 
Sorption of methylene blue hy mont- 
morillonite saturated with different 
cations. 

15. Maribel Ctuz. T. L. White and T. D. . " 
Russeil: 
Montmoriilonite - S - Triazine inter- 
aaions. 

16. P .F.  Low: 
Ohservations on activity and diffusinn 
coefficients in Na-montmodonite. 

17. R. Touihux, P. Salvador, C. Vander- 
meersche and J. J. Fripiat: 
Study of water layers adsorbed on Na 
and Ca montmorilionite by the pulsed 
nucleat magnetic resonance technique. 

18. D. M. Anderson: 
Undercwling, the freaing point depres- 
sion, and ice nucleation of soil water. 

19. J. I. Bazargani and D. Swartzendniber: 
Fluctuational variation in the relatiou- 
ship between water capacity and soil- 
water suction. 

20. U. Kafkafi: 
Hydrogen consumption and silica release 
during initial stages of phosphate ad- 
sorption on kaolinite at a constant pH. 

21. Y. Avnimelech: 
Analysis of P2 and Ca46 exchange be- 
ween hydroxyapatite and its equilibti- 
um solution. 

22. M. Giskin and J. Hagin: 
Non-unifoim distribution of phospho- 
rous fertilizer, its significance in dry 
matter yield production and phosphor- 
ous uptake. 

23. D. Karmeli and J. Kinsky: 
Statistical models in the study of soil 
properties. 
M. Rinot and S. D. Goldberg: 
A relationship between the conductivity 
and the chloride content in the soil 
extract and the electromotive force of 
the soil solution i n s i t u .  
R. S. Mokady: 
Potentiomemc titration of chlorides 
using Ag.AgC1 and sodium glass elec- 
trodes. 
E. Sega11 and R. S. Mokady: 
Prediction of phosphate diffusion in 
soils. 
E. Berger: 
Estimating the h& density of soils from 
the state of moisture. 

Per Jargensen 
Institute of Geology 
University of Oslo, Noway 

New Publications 

Mineralogy in Soil Science J. Konta & St. Koscehik: Petrographical 

and Engineering typa of kaolin in the Karlovy Vary granite 
massif. 

Soil Science Society of America, Z. Maksimovic & B. Crnkovic: Hailoysite and 
Special Puhlication Series No. 3, kaolinite formed through alteration of ultra- 
1968, Madison, Wisconsin, U.S.A. mafic rocks. 

Content: 

Philiip F. Low: Mineralogical Data Require- 
ments in Soil Physical Investigations. 

Hans F. Winterkorn: Engineering Applica- 
tions of Soil Mineralogy. 

R. J. Mc Cracken: Applications of Soil Mine- 
ralogy to Soil Classification Investigations. 

C. I. Kicli: Applirarions of Soil ~linenlopv iri 

Soil (:hani,rry ;ind t'rrrilir? Irivesrig.irio~is. 

W. F. Bradley: Trends in Mineralogical Ana- 
lyses. 

Genesis of 
the Kaolin Deposits 

Proceedings of Symposium I, 
Vol. 14 in Report of the Tweuty-Third 
Session of the Intemational Geologica1 
Congress, Czechoslovakia, 1968. 

Contents: 

R. E. Grim & F. M. Wahl: The kaolin depo- 
sits of Georgia and South Carolina, U.S.A. 

E. May si J. Phemister: Kaolin deposits in 
the Shetland Islands, U.K. 

J. Neuzil& M. Kuzvart: Petrography of kao- 
lins from Ghana. 

P. A. Sabine: Kaolinitic wail-rock alteration 
of the Perran Iron Lode, Cornwaii. 

M. Storr, G. Schwerdtner & H. Bautze: Die 
Beziehungen zwischen dem Stoffbestand der 
Kaoline in der Deutschen Demokratischen 
Republik und deren technologischen Eigen- 
schaften. 

J. Bondam: Investigations in the geochemical 
distribution of the major elements in some 
kaolin deposits. 

S. Iwao: Zona1 sttucture in some kaolin and 
associated deposits of hydrothermal origin in 
Japan. 

2. Gorzynski: Carboniferous bauxites and 
argillites. 

R. A. Healing & P. C. Wright: International 
aspects of kaolin. 

Acta Universitatis Carolinae 

Geologica, 1968, No. 1-2. 
Charles University, Prague, 
174 pages. Cz-S1. crowns 20.-. 

Contents: 

M. Kuzvart & J. Konta: Kaolin and laterite 
weathering cmsts in Europe. 

M. Kuzvart: Notes on pmspecting for kaolins 
and clays in humid tropics (Experience from 
West Africa). 

J. Konta: Petrologische und geochemische 
Untersuchnng des Rohkaolins von Podlesi in 
Westb'ohmen. 

V. Milicky, B. Krelina & M. Kuzvart: Kaolin 
deposits in the environs of Podborany. 

Knapp, R., M. Kuzvan & J, Sindelir: The 
kaolin deposit at Chlumcany near Plzen. 

K. Klernent 81 J. Baburek: Petrographical and 
chemical examination of the raw kaolin at 
Plenkovice near Znojmo (southern Moravia). 

M. Kuzvart & J. Neuzil: Discussion on gra- 
nulometry and chemical composition of Cze- 
choslovak kaolins. 

J. Kukla: Experience with the pmspecting for 
kaolin in Karlovy Vary (Karlshad) area, Cze- 
choslovakia. 

W. D. Keller: Flint clay and a flint clay 
facies. 



Kaolin Deposits 
and their Genesis 

National Committee of Geologists of the 
USSR, Academy of Sciences of the USSR, 
Moscow, 1968, Publishing House ~Naukau. 
( In  Russian, summaries in English) . 
Contents: 

V. P. Petrov: Kaolin deposits of the USSR 

A. M. Tzekhomsky: Specific features in the 
distribution of kaolin deposits in the USSR. 

V. I. Finko: Kaolin prodacts of the Meso- 
zoic cmst of weathering in Primarie. 

A. P. Sigov: Geomorphological conditions 
and kaolin fonnation periods in the Urals. 

A. I. Naumov: Geologica1 stmcture and kao- 
lin reserves at Alexeevsk deposits. 

V. I. Sivokon: New data on primary kaolins 
of Prosianovsk deposits. 

V. P. Kramarenko: Kaolin cmst of weathering 
of granitoid rocks on the Ukrainian crystal- 
line shield. 

S. S. Chekin: On kaolins and disintegrated 
granites of Olkhon Island (Baikal). 

A. D. Slukin: Composition and properties of 
large kaolinite crystals from the cmst of 
weathering of Chadobetzk uplift. 

V. P. Petrov & P. P. Tokmakov: Weathering 
sequence of iron-magnesium micas and the 
effect of gwchemical conditions on weather- 
ing. 

V. N. Razumova: Gibbsite in the cmsts of 
weathering of a kaolin type. 

S. T. Naboko: Facies of hydrothermal clays 
and argillized rodrs in Recent hydrothermally- 
altered m k s .  
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