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ADVISORY PANEL ON WEATHERING PHENOMENA AND NEOFORMATIONS -

A PROGRESS REPORT

: E. B. A. Bisdom, H.-J. Altemiiller, J. Delvigne, J.:élgeman
' and G. Stoops ‘ -

INTRODUCTTION \  ‘m”;J
Organisation of the Advisory Panel . BT
The present 'Advisory Panel on Weathering FPhenomena
and Neoformations' (APWPN) started its work in 1973
(Stoops et al., 1978) as the ‘Sub-group on Weathe¥ing ._
Phenomena and Neoformations' The Sub-group was part_of
the "Working Group on Soil Micromorphology' of the ~ISS5S
(International Society of Soil Science). During the 1978
ISSS (ongress in Canada, the status of the "Working Group
on Soil Micromorphology changed into the Sub commiési@n of
Micromorphology ', and our Sub-group became the present. -
'Advisory Panel on Weathering Phenomena ‘and Neofowmations'.
The members of APWPN are: H.~J. Altemiller (Federal
Republic of Germany), E. B. A. Bisdom (Chairman/Secretary)
éThe Netherlands), J. Delvigne EBrazil), V. V.. Dobrovolsky

U.S.8.R.), B. A, FitzPatrick (U.X.), G. Paneque (Spain),
J. Sleeman (Australia) and G. Stoops (Belgium). P. Curmi
(France) is a new member.

Meetings of the Advisory Panel were held in September
1978 (Ghent, Belgium), in September 1979 (Braunschweig,
Federal Republic of Germany) and in March 1980 (Ghent,

- Belgium). No meetifig®was held in-1981 beecause Delvigne f
who is one of the key members of APWPN, departed for the :
ORSTOM in Brazil; and also because the Internationsgl Work-
ing-Meeting on Soil Micromorphology takes place this year
in London. The result of Delvigne'sdeparture is that
annual meetings will only be held when he is in Europe,
viz, with the key members'Altemﬁller, Bisdom ‘and Stoops,
and other members of the Advisory Panel.

The present work of the APIPN can now be done mainly
by correspondence hetween key members because most of the
details on the description of minerals and weathered rock
fragments have already been worked out or are currently
being tested before they are published. Papers which
describe the alteration of individual minerals and their
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weathering or new-formation products have been completed
or started, and this type of work will take up most of the
time of APWPN in the future.

Publications by APWPN
Two publlcailons have been completed:

(1) Stoops, G., Altemiller, H,-J., Bisdom, E. B. A,
Delvigne, J., Dobrovolsky, V. V., FitzPatrick, E. A.,
Paneque, G. and Sleeman, J. (1979). Guidelines for
the descripition of mineral alterations in soil micro-
morphology. Pédologie,29(1), 121-35.

(2) Delvigne, J., Bisdom, E. B. A., Sleeman, J. and Stoops,

Olivines, their pseudomorphs and secondary
Pédologle 29(3), 247-309.

G. 1979.

products.

THE WORK OF THE ADVISORY PANEL
General

The work of APWPN can be subdivided 1nt0stwo units,
vig. one to make a simple but valid classification scheme
for altering minerals and weathering rocks, and a second
which is less descriptive and allows some insight into what
happens when individual minerals weather. The publication
by Stoops et al. -(1979) is an example of the first category,
while the article by Delvigne et al. (1979) describes the
alteration of a primary mineral and its weathering products.
Our present work concerns the description of weathering
rock fragments and the alteration of micas.

The Description Of_wgﬁthf?lﬁg_Mﬁﬁfrélﬁ_.WE@#QEIEQ.BPCk
Fragments_and Weathering Rock s -
Guidelines for the descripti®dn®of mineral alteratlons
(Stoops et al., 1979) are the answer suggested by APWPN to
an often intricate problem. The result is a simple and
practical system which lacks detailed information but can
be used in most cases when a mineral is studied in a thin
section. Alteration sequences, which illustrate the differ-
ent patterns and degrees of alteration, are given in
drawings and a simple terminology introduced to describe
each stage of the weathering of an individual mineral.
Sueh a system proved to be practical, especially because
no basic knowledge is necessary on the secondary products
associated with the altering minerals. Nevertheless,
various primary minerals show characteristic weathering
Patterns and a description of the alteration of individual
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minerals will frequently give some information about the
individual mineral or groups of primary minerals being
studied.

At present, work is being done on the description of
weathering rock fragments, This is more intricate than
describing individual minerals, simply because various
individual minerals may weather simultaneously and should
be studied in connection with rock fabric and structure.
APWPN has decided that it is not practical to take the
approach of alteration sequences, vatterns and degrees of
alteration which are made visible in schematic drawings.
Altemiiller, Bisdom, Delvigne and Stoops have developed a
checklist of weathering rock fragments and are currently in
the process of applying this system in practice before
publishing. Recognising and describing weathered rock
fragments require at least some knowledge in this field
and it is really work for a specialist. Finally, initial
discussions took place on how to describe weathered rock
itself. We decided that experience would be gained when
using the checklist system. | ‘

The first study of mineral alterations and secondary
products by APUPN concerned the weathering of olivine
(Delvigne et al., 1979). A second paper by Bisdom et al.

on biotite is almost complete. The Advisory Panel had

several technical problems to consider in these weathering
studies and some are indicated below:

(1) Some minerals can giverrise to a number of _secondary
minerals. Olivine and bBiotite are examples, whereas other
primary minerals simply dissolve or form secondary minerals
with the same composition, e.g. quartz and calcite. The
result is that papers on the weathering of primary minerals
may have a different layout for certain weathering minerals
or mineral groups. .

(2) Traditional approaches to tThestudy of weathering

minerals involve wet chemistry experiments, X-ray diffrac-
tion of loose weathered materials and the examination of
weathering sequences of minerals in thin sections. Even in
the earlier stages of thin section studies (Delvigne, 1965;
Bisdom, 1967) it was realised that not only the clay but

" also coarser fractions contained newly-formed secondary

minerals formed in various weathering environments. The
study of the silt and finer fractions with XRD techniques
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showed that various secondary minerals were present both

in these fractions and in the clay fraction (Bisdom, 1967). 2:2215
This approach, however, did not allow in situ testing of in Da;
chemical elements in the thin section and no information i the& C
was obtained on the composition of amorphous materials. ; volume
(3) The in situ study of weathering minerals with sub- , miners
microscopic techniques has become possible in recent years, ﬁ of YRI
e.g. Seddoh and Pedro (1975), Meunier (1977) and Curmi - sample
(1979). Using these techniques one can test for the pres- K when ¢

ence of various chemical elements in micro-areas with a : data
diameter of 1 um (Bisdom et al., 1975, 1976) in both crystal- )

1
lised and amorphous materials in the thin section. Ion

(Bisdom et al., 1977) and laser (Bisdom et al., 1981) tech- : giugel
niques even allow the study of trace elements in thin sec- . ligh{
tions, Recently, microchemical and quantitative analysis : combin
of all chemical elements in a thin section has become : howeve
possible in an area of about 300um diameter;(Henstra et al.,, ! Fragme
1980) and in a micro-area with a diameter of 1.5mm (Bisdom : eses 4
e et al., 1982). Electron microscopic, viz. EMA (electron ) have b
- microprobe analyser) (Delvigne) and SEM-EDXRA (scamning papers
electron microscope - energy dispersive X-ray analyser) that s
éBisdom) techniques were applied to weathering olivine 0
, , Delvigne et al. 1979)., These techniques also form part ‘ the or
i - of the Dbiotite-alteration study. : regard-
' These submicroscopic techniques allow the collection ment,wl

) of various data which are also important for the study of . érystaj

) thin sections with weathering minerals. Apart from amor- regarde

) phous and microcrystalline materials one can obtain infor- ment .

T mation of the so-called 'cloudy'.accumulations in thin beginn
sections which are difficult ox &ven impossible Fo examine tion o
with the light microscope alone;-for example, an accéiumu- 1 (1979f
lation of iron hydroxide which coats other secondary min- : hydrot]
erals completely. The submicroscopic examination of such minera’
clouds usually allows the measurement of chemical elements , to sep:
other than iron in such clouds, if materials other than ‘ under :
iron hydroxide are also present at such sites in the thin ‘ of the

i section. . ‘

' (4) The idea of writing papers on the weathering of indi- S FUTURE
vidual primary minerals is primarily to allow students : Tt
and interested colleagues to entér this field of soil (Bisdon
science and geology. The idea is to keep these papers 'Micron
predominantly micromorphological, viz. based on light . Product
microscopic observations. The material, however, also oft— and par

en requires the application of other techniques already
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mentioned above. Only part of the latter information has
been acquired to date, and the submicroscopic techniques

in varticular will give substantial new information hecause
they can be applied in situ and can give data on micro-
volumes of interest to the soil micromorphologist and
mineralogist. It is alsoc possible that the interpretation
of XRD and wet chemical data, which are done on disturbed
samples with a relatively large volume, will be easier
when compared with light microscopic and submicroscopic
data.

In conclusion we may say that a considerable number
of relatively unconventional problems sre related to the
study of the weathering of individual minerals. Basically,
light microscopic and several other techniques must be
combined to obtain the necessary information. In practice,
however, this is not usually done and one obtains rather
Tragmentary information which frequently leads to hypoth-
eses that have not been tested as efficiently as they could
have been. APWPN has tried to keep the information in its
papers as factual as possible but, nevertheless, decided
that some of the hypotheses should be mentioned.

One of the problems that is difficult to study is
the origin of certain secondary minerals. Some authors
regard these as marginal products of a weathering environ-
ment,whilst others disagree and consider them to have '
crystallised under other circumstances which cannot be
regarded as belonging to a near surface weathering environ-
ment. The Advisory Panel spent considerable time in the
beginning on this problem and-finally ageeed on the defini-
tion of weathering as given.in the article by Stoops et al.,
(1979). We concluded that a number of processes (e.g. -
hydrothermal) had to be included in the studies of certain
minerals because of a lack of specific diagnostic criteria
to separate such minerals from those which had originated
under accepted weathering conditons on or near the surface
of the earth.

FUTURE WORK

The next publication of AFIPN will be on biotite
(Bisdom et al.). Tt forms part I of a series entitled:
‘Micromorphology of Phyllosilicates and their Secondary
Products®, Part II will be on muscovite (Bisdom et al.)
and part IIT on chlorite (Stoops et al.).
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Guidelines for the description of weathered rock frag-
ments will be tested and published in the form of a check- Bisc
list. This publication will be followed by one in which
the approach to the description of weathered rocks is
given. _ i

The work of APWPN is mainly done by a few active : Bisc
members who wish their papers to be not only purely E
, descriptive but to include information on weathering sequ-~
& ences and processes. Only the description of mineral
g | alterations (Stoops et al.,1979) can be done with insuf-
= ficient knowledge in the field of weathering. The check=
: I 1ist for weathering rock fragments will require more train- ” Cury
ing. Papers on the alteration of individual minerals and
their weathering products (Delvigne et al., 1979) include .
most of the knowledge gathered with the light microscope
and other technical approaches. Delv

Our aim is to gradually work with the active key
members of the Advisory Panel towards the:publication of '

a book. Tt will be some time, however, before we reach - Delv
this goal, especially because a great deal of work still
needs to be done before enough information has been ob-
tained on little known areas in the field of weathering. Hens
We hope that several laboratories will take up the more
advanced weathering studies to fill these gaps in our
knowledge and, if possible, will cooperate with the Advis-
ory Panel on Weathering Phenomena and Neoformations. ' |
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granite near the Ria dé.Arosa (MW Spain). ILéidse
Geol., 37, 33-67. = T

v

Bisdom, -E. B. A., Henstra, S., Jongerius, A. and Thiel, F. Sedd
1975. BEnergy-dispersive X-ray analysis on thin sec-
‘ tions and unimpregnated soil material. Neth. J. Agric. ?
Seci., 23, 113-125. , :
~ Bisdom, E. B. A., Henstra, S., Hornsveld, M., Jongerius, A. ‘
and Letsch, A. C. 1976. Wavelength and energy disper- i Sto0
i sive X-ray microanalysis with EMA and SEM-EDXRA on !
- thin sections of soils. Neth. J. Agric. Sci., 24, 209- i
| : 222. : !
| § Bisdom, E. B. A., Henstra. S., Jongerius, A., Brown, J. D., : °
x Rosenstiel, A. P, von, and Gras, D. J. 1977. Light | St007

- and heavy element detection in thin sections of soils
with the ion microprobe mass analyzer (IMMA). Neth.




APWEN PROGRESS RFPRT 365 '

Lg- J. Agric. Sci.,25, 1-13. :
k- Bisdom, E, B. A., Henstra, S., Jongerius, A., Heinen, H. J.
] and Meier, S. 1981. Chemical element detection in
thin sections of soils with the laser microprobe mass
analyser (LAMMA 500). Neth. J. Agric. Sci., 29, 23-36.
Bisdom, E. B. A., Henstra, S., Jongerius, A., Morgan, A. E.
: ! Werner, H.'W., Grefte, H. A. M. de, Gourgout, J. M
qu- 7 and Migeon, H. N. 1982. Quantitative analysis of
trace and other elements in thin sections of soils with
the secondary ion microscope (Cameca). Neth. J. Agric.
Sei., 30 (in press). . -,
Curmi, P. 1979. Altération et différenciation pédologique ‘ B
sur granite en Bretagne. Etude d'une toposequence. { ;
These, Iab. de Sci. du Sol, ENSA-INRA. Univ. de f
Rennes I, 176 pp. 5
|
1

in-
o8

1

o

s o e R e WP ey

Delvigne, J. 1965. Pédogenese en zone tropicale. Ila
formation des minéraux secondaires en milieu ferral-
litique. ORSTOM, Dunod, Paris, 177 pp.

. Delvigne, J. Bisdom, E. B. A., Sleeman, J. and Stoops, G.
1979. 0Olivines, their pseudomorphs and secondary
products. Pédologie, 29, 247-309. : %

Henstra, S., Bisdom, E. B. A., Jongerius, A., Morgan, A. E.
Werner, H. W. and Grefte, H. A. M. de, 1980. Quantit-
ative analysis on thin sections of soils by secondary

Ls— - ion mass spectrometry. 7th Europ. Congr. Electron

Microscopy, The Hague, The Netherlands. Electron

X Microscopy, 3, 224-225.

Meunier, A. 1977. Ies mécanismes de 1'altération des
granites et le rdle des-microsystémes. Etude des Ee
ardnes du massif granitique de Parthenay (Deux-
S&vres). These, Univ. de Poitiers, 248 pp.

F. Seddoh, F. K and Pedro, G. 1975. Aspects microgéochimi- f
b= | ques de l'altération superficielle. Application a
Zric. : ~ 1'étude de 1'€volution des minéraux dans les areénes
” S granitiques. Cahiers ORSTOM, série Pédologie, 13, ’
y fe ; . 7-25. ) | :
pexr- ; Stoops, G., Bisdom, E. B. A., Delvigne, J., FitzPatrick, E.
i and Paneque, G. 1978. Sub-group on Weathering Phenom-
209~ . * ena and Neoformations. A progress report. In: M.
' Delgado (Ed),Micromorphologia de Suelos. Universidad :
D., : de Granada, 1429-1441. .
t o , Stoops, G., Altemiiller, H.-J., Bisdom, E. B. A., Delvigne,d. ?
ils Dobrovolsky, V.V., FitzPatrick, E. A., Paneque, G. C
he i - and Sleeman, J. 1979. Guidelines for the description
|




+
-
,
;
I ¢
AR |
P 1
L B
¥ 4
4
.
3
S

4
i
3
i
i
H
§
i
H

e S S 0 i A s i

366 E. B. A. Bisdom et al.

of mineral alterations'in soill micromorphology.
' Pédologie, 29, 121-135.

:
!
;
.
. e = .
S .
N
(o
+ : - .-
.




QAL Lorta connt ol : C - - ,
()(»Mpg“u\ U‘\ 87 ! . 5&;’ | ' o~

/ '~ Soil Mlcromorphol()gy

““VOLUME 1
Techmques and Apphcatlons ”

Edited by :
P Bullock and C P Murphy
Rothamsted

A Suaciel M
o) ! 1_.315‘.;“.3\(

IR
- i
r\’\" B - ,\

= 4 AUG1983

; is 3/242 287 4

27 FEUR. 1981
O.R.S.T.O.M Fonds Documentaire

246 3 $6 o455

A B ACADEMIC PUBLISHERS

. o v e e R i [P - St et we st e ——
& A3 TP - " -




