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INTRODUCTION -. - 
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--" .. - Organisation of the  Adv i so ryPanI  . . _" - -  

The present 'Advisory Panel on Weathering Pnenomena 

The Subgroup was garLof 

and Neoformations' (A") s t a r t e d  i t s  work i n  1973 
(Stoops e t  a l . ,  1978) as the'Sub-group on Weathe23ng .I 
Phenomena and Neoformations' 
the 'Working Group on So i l  Micromqrphplogy' of the--I.SSS 
(Internat ional  Society of So i l  Science). During tEe 1978 
ISSS Congress i n  Canada, the s ta tus  of the 'Working G r ~ ü p  
on S o i l  Micromorphology changed in to  t h e  Sub com@ssion of 
Micromorphology', and our Subgroup became 'che pqdsent. 
'Advisory Panel on Weathering Phenomena and NeoSo&Btions'. 

Republic of  Germany), E. B. A. Bisdom (Chairman/Qeoretary) 

J. Sleeman (Australia) and G. Stoops (Belgium). 

. 

The members of Am€" are:  H.-J .  AltemÜlleT IFederal  

The Netherlands), J. Delvigne Braz i l ) ,  V. V. - pobrovolsky 
[U. S. S. R. ), E. A. FitzPatr ick U. X. ), G. Paneque (Spain), 

P. C u r m i  
(mance) i s 'a  new member. 

Meetings _ _ _ _ _ -  of APWPN 

1978 (Ghent, Belgium) t r  i n  September 1979 (Braunschweig, 
Federal Republic of .Germany) and i n  MarcI?'1980 (Ghent, 
Belgium). No meeti6g:'Kas held in'-'.'l98l because Delvigne 
who is one of t he  key members of  APWPN, departed f o r  t h e  
ORSTOM i n  Brazil ;  and a l s o  because the  InternationaZ'Work- 
ing-Meeting on S o i l  Micromorphology takes  place t h i s  year  
i n  London. 
annual meetings w i l l  only be held when he is i n  Europe, 
v i z ,  with the  key members Altemüller, Bisdom and Stoops, 

Meetings of  the Advisory Panel were held i n  September 

The r e s u l t  of  Delvigne'sdeparture i s  t h a t  

and other members of the  Advisory Panel. 
The present work of the AEWPN can now be done mainly 

by correspondence between key members because most of t h e  
d e t a i l s  on the descr ipt ion of minerals and weathered rock 
fragments have already been worked out o r  a r e  cur ren t ly  
being t e s t e d  before they are  Fublished, Papers which , 

describe the  a l t e r a t i o n  of individual minerals and %heir  
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weathering o r  new-formation products have been completed 
o r  s t a r t e d ,  and t h i s  type of work w i l l  take up most of the 
time of APWPN i n  the fu ture .  

-Publi c a t i  ons-by LEW-m- 

(1) 

- _ - -  
Two publ icat ions have been completed: 
Stoops, G. , AltemÜller, H, -J., Bisdom, E.  B. A. ,* 

Delvigne, J., Dobrovolsky, V. V., Fi tzPat r ick ,  E .  A . ,  
Paneque, G. and Sleeman, J. (1979). Guidelines for 
the descr ip t ion  of mineral a l t e r a t i o n s  i n  s o i l  micro- 
morphology. 
Delvigne, J., Bisdom, E. B. A . ,  Sleeman, J. and Stoops, 
G. 1979. Olivines, t h e i r  pseudomorphs and secondary 
products. Pgdologie ,29(3), 247-309. 

Pédologie, 29( 1) , 121-35. 
(2) 

THE WORK OF THE ADVIS3RY PANEL 
General 

The work of AEWPN can be subdivided intoitwo u n i t s ,  
viz.  one t o  make a simple but va l id  c l a s s i f i c a t i o n  scheme 
f o r  a l t e r i n g  minerals and weathering rocks,  and a second 
which i s  l e s s  descr ip t ive  and allows some ins igh t  i n t o  what 
happens when indiv idua l  minerals weather. The publ icat ion ~ 

by Stoops e t  al.  (1979) is an example of the  first category, 
while the  a r t i c l e  by Delvigne e t  al. (1979) descr ibes  the 
a l t e r a t i o n  of a primary mineral and i ts  weathering products. 
O u r  present work concerns the  descr ip t ion  of  weathering 
rock fragments and the a l t e r a t i o n  of micas. 

. . .  --- 

The Description of Weathering Minerals, ----- Weather.ed Rock, 
Fragnents-andJeatherinff R o a  ! : 

(Stoops e t  a l . ,  1979) a r e  the answer suggested by APWPN t o  
an of ten i n t r i c a t e  problem. 
p rac t i ca l  system which lacks de ta i led  information but can 
be used i n  most cases when a mineral is studied i n  a t h i n  
section. 
en t  pa t te rns  and degrees of a l t e r a t i o n ,  a r e  given i n  
drawings and a simple terminology introduced t o  describe 
each stage of t h e  weathering of an individual  mineral. 
Such a system proved t o  be p rac t i ca l ,  espec ia l ly  because 
no basic knowledge is necessary on the  secondary products 
associated with the  a l t e r i n g  minerals. 
various 'primary minerals show cha rac t e r i s t i c  weathering 
pa t te rns  and a descr ip t ion  of the a l t e r a t i o n  of individual  

- - - _ _  - - - - - - - - * -  

- 
Gzdel ines  f o r  t he  descr ipt i th:  of mineral a l t e r a t i õ n s  

?"ne r e s u l t  i s  a simple and 

Al te ra t ion  sequences, which i l l u s t r a t e  t he  d i f fe r -  
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I minerals w i l l  f requently give some information about the 
1 
i individual  mineral o r  goups  of  primary minerals being 
3 s tud i  ed. 

A t  present,  work is being done on t h e  descr ip t ion  of 
weathering rock fragments. 
describing individual minerals, simply because various 
individua,l minerals may weather simultaneously and should 
be studied i n  connection with rock f a b r i c  and s t ruc ture .  
APWFN has decided t h a t  it is  not  p r a c t i c a l  t o  t ake  the  
approach of  a l t e r a t i o n  sequences, p t t e r n s  and degrees of 
a l t e r a t i o n  which are made v i s ib l e  i n  schematic drawings. 

This is more i n t r i c a t e  than 

t Altemüller, Bisdom, Delvigne and Stoops have developed a 

i 

I 

t checkl is t  of  weathering rock fragments and are current ly  i n  
the  process of  applying t h i s  system i n  pract ice  before 
publishing. Recognising and descr ibing weathered rock 
fragments require  at l e a s t  some knowledge i n  t h i s  f i e l d  
and it i s  r e a l l y  work f o r  a spec ia l i s t .  F ina l ly ,  i n i t i a l  
discussions took place on how t o  describe weathered rock 
i t s e l f .  We decided t h a t  experience would be gained when 
using the  checkl is t  system. 

t 

The Study of Mineral Alterat ions a,nd Secondary Products 

products by ABI€" concerned the weathering of o l iv ine  
(Delvigne e t  a l . ,  1979). 

-on b i o t i t e  i s  a l m o s t  complete. 
several  technical  problems t o  consider i n  these  weathering 
s tudies  and some are  indicated below: 
(1) Some minerals can g i , v e d s e  t o  a n'tunber of?',secondary 
minerals. 
primary minerals simply dissolve o r  form secondary minerals 
w i t h  t he  same composition, e.g. quarta and ca l c i t e .  The 
r e s u l t  i s  t h a t  papers on the weathering of  primary minerals 
may havë a d i f f e ren t  layout f o r  ce r t a in  weakhering minerals 
o r  mineral groups. 
(2) Traditional approaches t o  'the-y of weathering 
minerals involve wet chemistry experiments, X-ray diffrac-  
t i o n  of loose weathered materials and the  examination of 
weatherimsequences of minerals i n  t h i n  sect ions.  Even i n  
the  e a r l i e r  stages of t h i n  sect ion s tudies  (Delvigne, 1965; 
Bisdom, 1967) it was rea l i s ed  t h a t  not only t h e  clay but 

minerals formed i n  var ious weathering environments. The 
study of t h e  silt and f i n e r  f r ac t ions  with XRD techniques 

- - - - - __ - - - - - - - L 

The first study of  mineral a l t e r a t i o n s  and secondary 

A second paper by Bisdom e t  al .  
The Advisory Panel had 

Olivine and Bio i i te  a r e  examples, Nhereas other  

. 

' a l s o  coarser f rac t ions  contained newly-formed secondary 
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showed t h a t  various secondary minerals were present both 
i n  these f r ac t ions  and i n  the c lay  f r ac t ion  (Bisdom, 1967). 
This approach, however, did not a l l o w  i n  s i t u  t e s t i n g  o f  
chemical elements i n  t h e  t h i n  sec t ion  and no information 
was obtained on the  composition of  amorphous materials.  
( 3 )  The i n  s i t u  study of  weathering minerals with sub- 
microscopic techniques has become possible i n  recent  y e a s ,  
e.g.  Seddoh and Pedro (1975), Meunier (1977) and C u r m i  
(1979). 
ence of  var ious chemical elements i n  micro-areas with a 
diameter o f  1 ;um (Bisdom e t  a l . ,  1975, 1976) i n  both crystal-  
l i s e d  and amorphous materials i n  the  t h i n  s e c t i o n .  Ion 
(Bisdom e t  al., 1977) and l a s e r  (Bisdom e t  al., 1981) tech- 
niques eken a l low the  study of t r a c e  elements i n  t h i n  sec- 
t ions.  Recently, microchemical and quant i ta t ive  analys.is 
of a l l  chemical elements i n  a t h i n  sec t ion  has become 
possible i n  an a rea  of  about 3OOw diameter (Henstra e t  al., 
1980) and i n  a micro-azea .with a diameter of 1 . 5 ~  (Bisdom 
e t  a l . ,  1982). 
microprobe analyser)  (Delvigne) and SEM-EDXRA (scanning 
electron microscope - energy dispers ive X-ray analyser)  

techniques were applied t o  weathering o l iv ine  

Using these techniques one can t e s t  f o r  the  pres- 

’ 

Electron microscopic, viz .  EMA (electron 

Bisdom) 
Delvigne e t  al.  19791.r These techniques a l s o  f o r m  part 

of t he  b io t i t e - a l t e r a t ion  study. 
These submicroscopic techniques allow t h e  co l lec t ion  

of  v a i o u s  d a t a  which a re  a l s o  important f o r  t h e  study of 
t h i n  sec t ions  with weathering minerals. Apart from amor- 
phous and microcrystall ine materials one can obtain infor- 
mation of  t h e  so-called ‘cloudy ‘-3ccumulation.s i n  t h i n  
sect ions which a re  d i f f i c u l t  d r  even impossi,$>e t o  examine 
with the l i g h t  microscope a1onS;;’Tor example-, an”accÜmu- 
l a t i o n  of i r o n  hydroxide which coats other  secondary min- 
e r a l s  completely. ?”ne submicroscopic examination of such 
clouds usual ly  allows the  measurement of  chemical elements 
other  than i r o n  i n  such clouds, i f  mater ia ls  other  than 
i ron  hydroxide are a l s o  present at such s i t e s  i n  the  t h i n  
sect ion.  
(4) The idea  of wri t ing papers on the  weathering of  indi- 
vidual primary minerals is primarily t o  allow students 
and in t e re s t ed  colleagues t o  enter  t h i s  f i e l d  of s o i l  
science and geology. The idea is t o  keep these papers 
predominantly micromorphological, v ie .  based on l i g h t  
microscopic observations. The mater ia l ,  however, a l s o  oft- 
en requi res  t h e  appl icat ion of other techniques already 

i 

! 

B 
li 

i 
1 

< 

F 
I 
P 

t 
i 

i 

i 

mentic 
been i 
i n  ya 
they c 
V O l U m €  
minera 
of XRI 
sample 
when c 
data. 

I 
of re1 
study 
l i g h t  
combin 
howeve 
f ragme 
eses  t 
have b 
papers 
t h a t  sl 

O 
the  or :  
regard 
ment, wl 
crysta:  
regarde 
ment. 
beginn 
t i o n  o: 

hydro t l  
minera: 
t o  s e p  
under i 

of t he  

(1979) 

FUTURE 
TI 

(Bisdon 
‘Micron 
Product 
and par 



>. 

s ,  $ 

- 
al- 

- 

,l., 
bm 

1 

‘- 

le 

1 
;S 

1 

- 

€t- 

A’IWPN PROGRESS REPORT 363 

mentioned above. 
been acquired t o  da te ,  and the submicroscopic techniques 
i n  -particular w i l l  give subs t an t i a l  new information because 
they can ke applied i n  s i t u  and can give da t a  on micro- 
volumes of i n t e r e s t  t o  t he  s o i l  micromorphologist and 
mineralogis t .  
of XRD and wet chemical data ,  which a r e  done on disturbed 
samples wi th  a r e l a t i v e l y  large volume, w i l l  be eas i e r  
when compared with l i g h t  microscopic and submicroscopic 
data. 

In conclusion we may say t h a t  a considerable number 
of r e l a t i v e l y  unconventional problems are  r e l a t e d  t o  the  
study of t he  weathering of individual  minerals. 
l i g h t  microscopic and severa l  other  techniques must be 
combined t o  obtain the necessary information. I n  prac t ice ,  
however, t h i s  is not usually done and one obtains r a t h e r  
fragmentary information which frequent ly  leads t o  hypoth- 
eses  t h a t  have not been t e s t ed  as e f f i c i e n t l y  as they could 
have been. 
papers as f a c t u a l  as possible but ,  nevertheless,  decided 
t h a t  some of t he  hypotheses should be mentioned. 

the o r ig in  of ce r t a in  secondary minerals. 
regard these as marginal products of  a weathering environ- 
ment,whilst o thers  disagree and consider them t o  have ‘ 

c r y s t a l l i s e d  under other circumstances which cannot be 
regarded as belonging t o  a n e u  surface weathering environ- 
ment. 
beginning on t h i s  problem and.-finally a p e e d  on ;the defini-  
t i o n  of weathering as giveb+-,$-n the  z r t ic le ,  by Stbops e t  al., 
(1979). 
hydrothermal) had t o  be included i n  t h e  s tud ies  of ce r t a in  
minerals because of a lack of  s p e c i f i c  diagnostic c r i t e r i a  
t o  separate  such minerals from those which had originated 
under accepted weathering conditons on o r  near the  surface 

Only part of the  l a t t e r  information has 

It is a l s o  possible t h a t  the  in t e rp re t a t ion  

Basically,  

AWPN has t r i e d  t o  keep the  information i n  its 

One of t he  problems t h a t  is d i f f i c u l t  t o  study is  
Some authors 

The Advisory Panel spent considerable time i n  the 

We concluded t h a t  B. ñumber of  processes--( e .  g .  

. of  the  ea r th .  

FUTURE WORK 

(Bisdom e t  a l . ) .  It forms p a t  I of a s e r i e s  en t i t l ed :  
‘Micromorphology of Phyl los i l ica tes  and t h e i r  Secondary 
Pr.oducts *. 
and pa r t  III on ch lor i te  (Stoops e t  al. ). 

The next publication of AN€” w i l l  be on b i o t i t e  

Pa r t  II w i l l  be on muscovite (Bisdom e t  al. ) 
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Guidelines for the  descr ipt ion of weathered rock frag- 
ments w i l l  be t e s t ed  and published i n  the  form of a check- 
list.  This publication w i l l  be followed by one i n  which 
the  approach t o  the  descr ipt ion of weathered rocks is 
given. 

The work of AmPN is  mainly done by a few ac t ive  
members who wish t h e i r  papers t o  be n o t  only purely 
descr ipt ive but t o  include information on weathering 
ences and processes. 
a l t e r a t i o n s  (Stoops e t  a l  ., 1979) can be done with ins&- 
f i c i e n t  knowledge i n  the  f i e l d  of  weathering. 
l i s t  f o r  weathering rock fragments w i l l  require  more t ra in-  
ing. 
t h e i r  weathering products (Delvigne et, a l . ,  1979) include 
mos* of  t h e  knowledge gathered with t h e  l i g h t  microscope 
and other  technica l  approaches. 

members o f  t he  Advisory Panel towards the .publ ica t ion  o f  
a book. It w i l l  be some time, however, before we reach 
t h i s  goal,  especial ly  because a grea t  dea l  o f  work still  
needs t o  be done before enough information has been ob- 
tained on l i t t l e  known areas i n  the  f i e l d  o f  weathering. 
We hope t h a t  several  l abora tor ies  w i l l  take up the  more 
advanced weathering s tud ie s  t o  fill these gaps i n  OUT 
knowledge and, if possible ,  w i l l  cooperate with the  Advis- 
ory Panel on Weathering Phenomena and Neoformations. 

sequ- 
Only the  descr ipt ion of mineral 

The check- 

Papers on the a l t e r a t i o n  of individual  minerals and 

OuCr a i m  is  t o  gradually work with the  ac t ive  key 
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