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quarrles In the reglan have alsa shawed cavanslte .

326-11 Poster Carmo, Isabela
NEOGENE CONTINENTAL WEATHERINGRATES FROM40AR/39AR
GEOCHRONOLOGY, MINAS GERAIS, BRAZIL
CARMO Isabe la ', VASCONCELOS Paulo'
1 - UFRJ,UQ
2 - UQ
Kevwords : 40Ar/39Ar geochronol09V ; weathennq rales; Neoqene: SE Brazll
Slnce preclpilatlon of Mn-oxlde s wilh ln a weathertnç profile records lhe
Inl eraetlon belween descendínç oxvgena led meleor lc wal ers and lhe reduced
Mn-bearing primary litholoçv, lhe ages of Mn-oxldes yíeld l he lime ai whlch lh e
meleoric oxidatlo n fronl reached a certa ln deplh In l he profile. To l esl l he
hvpothesls l hal deeplv slrallfied wealherlng profiles evolve l hrough lhe
downward propagal ion of wealhering fro nls l hrough time and that supergene
minerais preclpi laled ai l he wealherlng fronl mav perslst rnetastably In
weather ing prafiles, recarding the hlstary ar weatherlng frant prapagatlan, we
sampled Mn-oxldes from four different depl hs In a 60 m deep profil e exposed bv
the Cachoeira Mn-mlnlng operat lons In SE Brazll . Laser Incremen la l heatl ng
4DAr/39Ar geochronologv of 21 gralns of Mn-oxldes (crypl omelane) ext racted
from 7 samples, together wil h the sampllng deplh contr ol, perm lt ca lculatl nç lh e
rale of downward propagatlon of oxldatl on fronts t hrough time , vleldlng
long-l erm ( > 10 Ma) contl nenla l weal herl ng rates for lhe area. The resull s vle td
mlddle Mlocene l o earl v Pllocene ages, decreaslng from the lo p lo th e bott om of
th e profil e, as expeeted from a downward propagallng oxldatlon fronl . The
oldest results (12.74-1 2.22 Ma) are obla lned from dur lcrust samples at surface,
whlle lh e voungesl resu lts (6.55-5.1 8 Ma) correspond lo samp les collecl ed al60
m below l he presenl surface. In le rmed lal e deplh s (42 and 45 m) vle ld
Inle rmedla le ages (7.64-7.24 and 7.12-6 .80 Ma, respectlve lv ) , A linear fil
l hrough lh e dlstríbut lon of wealherlng ages wllh depl h vletds a curve whose
slope 15 8.8 m • Ma-I, lh e estl male d rale of propaga llo n of l he weal heri ng
fronl. Glven l hal l he Mn-rlch melamorphlc rock (gondil e) are surro unded bv
wealhe red schlsls and granodlorll es, 11 15 reasonable lo assume l hallhe average
rale of l he wealherlng front propagatlon, measured on supergene minera is
preclpltated on wealherlng profiles overlvlnç the gondlte, also applies to the
adJacent lit hologles . Thus, the resulls provlde Informatlon on the saprolitlzallon
rate of the Iithologlcal unlts In the area surroundlng the Cachoeira Mine (CM) .
The rate measured for the CM profile 15 compatlble to lhe ral es (4-8 m • MV-1)
est lmated from argon geochro nologv of surface samp les at several distlnet sites
In SE Brazll (Carmo & Vasconcelos, Earth Surf . Proc . Land., In press) .

326-12 Poster Bedini, Ento n
LOW-GRAOE NICKEL LATERITESOF ALBANIA
ARKAXHIU Feth!', BEDINI Enlon '
1 - Albanlan Geologlcal survev, Tirana, ALBANIA
2 - Geologlcal Research Instllule, Tirana, AL8ANIA
Keywards: nlckel laterites; Albanla; are reserves
Low-grade nlckel laterltes (lrcn-nlckel and nlckel-slllcate ores) spreadlng In the
Mlrdlta zone of Albanlde s are lhe products of the laterltl zatl on of ultramafic
Igneous rocks of Mlrdi ta eastern ophlolile belt durlng the Cretaceous perlod .
Thev occur In three regl ons of Albanla : 1. Northeastern (Kukesl); 2.
Central-eas tern (L1brazh d-Pograde cl) and 3. Southeastern (BlIIshtl).1.
Nlekel-s lllcate and Iron-nlekel ore deposlts such as Trull, SurroJI and Arre n are
dlscovered In the Kukesl regl on. Ali the ore deposlts have been formed bV the
late rltlzatlon of the ultr abaslc mantle rocks durlng the lower Creta ceous. TheV
conslst of the nlckel-slllcate ores sltuated In lhe lower part of the laterit e profile
and lron-nlckel ores In the upper parto 2. Ir on nlckel ore deposlts sltuated In
northeastern and southwestern nanks of lhe Shku mblnl rlver svnellne occur In
l he L1brazhd-Pogradeel reglon. In the nort heastern nank thev are local ed
between the Mlddle- Upper Jurasslc ultr abaslc rocks at the boltom and Lal e
Cretaceous IImestones (Santonlan-Ear lv Campanlan) at the top (In sltu
lale rlte s), whereas In lh e contr ary a great accumu lal lon of th e Iron-nlckel ore
sltua le d between two carbon ate faeles (Earl v Cretaceous at lhe boltom and Late
Cretaceous at th e top) occur In the southwestern nank (sedlmenl ary tvpe). 3.

~~~_~',~~~rfnas~~u ~:r:r~t~~ah~r;edbefeo~là~s~~~~~:~npn ~~~I ~~~:~~ I~n~II~~~I. TheV
have been form ed bV th e end of th e Late Cret aceous represenl lng the voungest
Iron- nlckel and nlckel- slllcal e lal erltlc produets of Albanla. Thev are sllualed on
l he serpenl lnlzed ult rabasle rocks and are covered bV paleo~ene format lons.The

~~cr,h~~tl:r~I~~~t;~unt,\'T:o'~~~rCk:r~:;'~ ,P~'i,':r~~~ r~I:~~I~~,;;;~~~ ~~gr~~ ~;:Ing
Iron -nlckel ore 15 predomlnant. Fe, NI, Co, 5102, Cr203, M~O are the maln
compone nt elemen l s. NI conle nt ranges bel ween 1-1.1 wt Yo. The overa ll ore
reserves of t he three mlnerallzed areas are estlmated to hundred of mll llons of
lons , Blt lncka deposlt belng the most altraetlve wl th one hundr ed mllllon ton s,
havlng also a sllgh llV hlgher ore grade due to conslste nt development of the
nlekel slllcale horlzo n. The development of new tech nologles, lowerlng the
cut -off grade , has opened new perspeetlves to th e mlnlng aetlvltv In thls seetor .

326-13 Poste r Bruno, Delia Evelina
LANOSCAPE EVOLUTION AT LUZZI (CALABRIA, SOUTHERN ITALY)
BRUNO Oella Evellna ', CALCATERRA Oomenlco ', CRITELU Salvato re ', LE PERA

~".'I~~de~~~lfIEu~r:~~ltv of Naples, ltalV
2 - Unlvers ltv of Calabr la, Arcavacata di Rende, ltalv
3 - National Research Councll - IRPI, Sectlon of Cosenza, ltalv
4 - National Research Councll - IRPI, Secllon of Barl, ltalv
Kevwords : weatherlng ; landslldes; Calabrla
The town of Luzzl ls located on the western 51de of the SlIa Masslf (Calabrla,
soulhern ltalV), at the top of a hlll bounded bV narrow vallevs, where Palaeozolc
hlgh -grade mela morp hlc rocks are deep1v weathered . These rocks are gne lss
and blolite schlst, locallv overlaln bV sedlme ntary sequences of Plio-Plelstocene
l o the east. In thls stu dV we examine the causes and some effeets of rock

~;;I~~r~~~fa:nl~;e'::~f~~:r~ S:~c~g~,;~1'i.:'~1 ~~~~da~~~~~rn~h~f'r~~~~~~~~Crr~g
features was carrled out uslng bolh qUalltatlve (colour, sound and entrance Into
of hammer ; presence of fraclu res, breaklng of samples) and quantltatlve
(Schmldl's Hammer test) crlterla to elasslfy rock slrength. In thls area we
observe d l he presence of elasses III to VI (accordlng to l he Hong Kong
Geotechnlcal Cont rol Offi ce elasslncatlon), wll h prevalllng V and VI elasses.
Wllhln the terralns elasslfied as V and VI elass, a great varl ablllty In lhe
characterlstlcs ar weathered materiais was In turn abserved. Cansequently, twa
sub-elasses were defined for V and VI le rral ns. The Intense chemlcal and
phvsleal weat herl ng of outcro pplng rocks slronglv conlrols the morphologlcal
settl ng. Aetuallv, several landslldes occurred In lh e area, lh e most Importan t
belng a complex mass movement th at caused serlous damage lo mal n-bulit
Infrasl ruetures and houses slnce lhe 161h cenlu rv. Wlt hln the slope affeeted bV

th ls phenomenon, most of the observ ed scarps are orlented toward the west or
WNW, as shown bv the landsllde actlvllV maps , whlch hlghllghl the evolu tlonary
trend of the area from 1954 to 1996. The morphologlcal features In lh ls area are
greatlv dependent on grade of weatherlng, teeton lc acttv ítv, anthropogenlc
Intervent lons, and ralnfall. Thls latter Induced a reactlvatlon of lhe landsllde In
1996 , when new scarps developed In the studv area .

326-14 Poster Chern ikov, Andrei And reevich
NEAR-SURFACE ANO OEEP-SEATED WEATHERING PRODUCTS
CHERNIKOV Andrel Andreevlch '
1 - Fersman Mlneraloglcal Museum RAS
Kevwo rds : hvper çenesís: near-surface; deep-seated; deposits
As a result of water-rock Inleraetlon near the earth surface the weatherl ng
crusts and coherent wit h them mineral assoelatlon and mineral deposits,
somellmes very gra nd, developed on the top of t he fresh rocks or ore deposit
bodies durlng the long -term Interval and other favourable factor s.Some meteoric
waters may clrculate ta the depths of thausands af meters In areas where the
permeabllltv of lhe rocks 15 suffielenllv hlgh and dlff erences In hvdrcdv narnlc
pressure exlst. Phvslcal and chemlca l characterlstics of grou ndwaters,
penetratlng l o thls dept hs, change rapldlv. In conseque nce of water -rock
Inte ractlons the porosltv of rocks changes, th e dlfferent mineral assoclatlons and
minera l deposl ts are form ed In deep parts of host rocks, Author examlned It In
book "Deep-seated hvperq enests, mineral and oreformatlon" (In Russlan) . Manv
faetors, such as th e originai rock tvp es, cllma te, geologlcal hlslo ry etc . affecllhe
evolutlon and the ty pe of phvslcet, chemlea l and mlnera loglcal states of
wealherlng crust and deep-seated hvperçe ne zone. Three pr lnclpal tvpes of
rocks accord lng l o l he natura l processes whlch conduct to the for mlng of the
weathe rlng crust and deep-seated hypergene zane are 1) slllcate rocks; 2)
carbonates, sulfal es and halldes; 3) rocks enrlched In sulfide and organlc
substances.The greater proportlo n of gold, vanadlum

r
uranlum and other

deposlts were formed over a long perlod of geologlca time as their ores
compased af polygenetlc mineral assoclatlons of dlfferent ages. Apart fr orn
severa l hvd rother rnal mineral stages no less lhe n lhree hyperqene stages were
establlshe d, Includlng deep-seated hvper çene stage , on the glant gold-uranlum
Aldan Shleld deposlts (Russla). The contrlbutlon of the hvperçene mlnerallsat lon
In lhe formallon of lhe base-mel al -orgentl an deposlt Blg Kanlmans ur
(TadJlkls tan), the unlque compl ex (V, U, Pd, Pl, Au, Ag) deposlls of lhe Onega
tvpe (Karella, Russla), pvrites and base metal deposites of the Ural, Alta l and
other reglons In Russia and oth er countrles. The tvp omorphlc mine ral
assoclatlons and typomorphlc pecullarity of mineral for hvdrothermal,
near-surface cemenlallon and deep-seat ed hyperqene zones are dlstlngulshed.
Formatlon of poro us med ia In lhe hvperçene zone 15 the deelslve faclor for l he
accumulatlon of 011 and gas.

326-15 Poster Motta, José Francisco Marcian o
KAOl-l NITI C CLAY DEPOSITS FROMWEATHERING OF SEDIMENTS OF
RECONCAVO BASIN, BAHIA STATE, BRAZIL
CONCEIÇÃOFILHO Valter Mônaco ', MOTTA José Franc isco Marciano', MOREIRA
Marcos Oonadello ', SILVA Ravmundo Wilson Santos ', CABRALJUNIOR Marsls',
TANNO Luiz Carlos ', CUCHIERATO Gláuela '
1 - CBPM- Bahia State Companv for Mineral Researches - BA - Brazll
2 - IPT - Instltule for Technolog lcal Researches - SP - Brazll
Kevwor ds: Wealherlng produets ; kaollnl tlc clavs; plast lc elav; Reconcavo Basln ;
Eroslon cycle
Severa l and Importa nt plast íc elav and kaolln deposlls for ceramie have been
recentlv measured bV State-owned CBPM mineral explora t lon companv In lhe
Bahia State of Brazll. These occurrences are placed on lhe fla t terraces
alongslde the coasta l areas, such as the Reconcavo Baiano and In the south of
Bahia reglons. Thls paper focuses lhe former area, whlch comp rlses the
Recôncavo Basln, a Lower Cretaceous Intracontl nental rlft , fi lled up bV svn-rlft
megasequence, Includlng sandstones, shales and IImesto ne, and a post- rlft lng
cover, wll h conglome rates and sandstones wlth occaslonal shales and IImeston e.
The maIn assembly of elavmlnerals In the elavev fresh rocks 15 made up bV 1I111e
(111) and smeetlte (sm) groups and addltlo nallv bV III-sm mlxed laver and

~~ao~~~~",;I:h:~:rC~:prg ~~~6~~ t~:r;.gr~~~~~ds~6~1~~~làl ~oh~~~\':,gn~ca:n~'j~o"s~a~Yc
moveme nts and regional eroslon cvcles, Includlng weatherl ng under warm and
humld condltlons. As resull, a significa tive a kaoll nltlc-rl ch weal hered coverlng
can be observed In l he area, l hroughout a sei of outc rops, whlch drawn the
followlng wealhered profil e: a) In t he top - fragments of Iron crust ; b) top to
medlum levei - up lo 50m-t hlck sandv deposlts, whlte In color, wlt h
kaollnltlc-rlch matrlx laver, extenslvelv explolted for construetlon; c) med lum
levei - 5-10 m l hlck whi le lamlnal ed c1avev rock, formed bV kaollnltlc elav,
corres pondln g l he kaollnl tle elaV ore deposlts; d) medlum to botlom levei ­
colore d elavev rock; normallv reddlsh ; and e) botl om levei - green to gr aV fresh
elavev rocks, composed bV III1t1c to IlIltlc-smeetltlc elavs. The kaollnitlc elav laver
15 malnlv forme d bV kaollnlte, followed bV quartz, and other phvlloslllcates. The

~:~II~I~eb~~~~:ne~~:~~I~a:~ .h:~:~~r~~ ~~aet::'a~:~~~:~~i~~ ~~~e~~~~get~nd its
relatlonshlp wllh the fresh rocks and the reg ional laterltlc profile, It's In:li cate
thal most of kaollnl te content 15 formed In sltu bV weatherlng of Recôncavo
Basln sedlm ents . Del all stud les for determine the orlgln and the age of
weatherlng event and to qualifvlng and to measure thes e deposits for ceramle
use 15 stll l golng on. Prevlous studles carrled out polnt out more than 30 milll on
tons of kaolln ltlc elavs for whlteware ceramlcs. The maln characterlst lcs of lhes e
clavs are the low Iron content and whi te fir lng color .

326-16 Poste r Oliveira, Sonia Maria Barr os De
DEGRADATIONOF A LATERITIC IRON CRUST IN THE BRAZIUAN AMAZON
LARIZZATTI Joao Henri que ', OUVEIRA Sonla Maria Barros De '

~ : G~~~ç~I?Veg~ó~~~opda~l~ras ll
Keywords: Ferrlcrete; Laterlte ; Brazlllan Amazon
At Tap~ós Province, sltu al ed in lhe soul h-central ~art of the Amazon craton,

~~: ~~h~~a~~J~~:~s6~~~g1t1"ene~\~~~gg~~~~~~~lo;~~~I~~~I~(ffil~~~~~~I~~n of
Lower Plelstoce ne), under cont rasted tropleal cllma le , laterltlc Iron crust profiles
developed from Prol erozole Igneous rocks . Subseque nt more huml d elimatlc
condltlons led to the degradatlon of the durlcrust Into latosols. A geochemleal
balance of the late rlzatlon process was estl mate d on the basls of dela lled
mlneraloglcal and geochemlcal data from the weat herlng mantle In l he Fazenda
Plson area . In a fu llV preserved profile (20-3 0 m deep) , five maln unils can be
recognlzed, from the base: (1) a sapro llt e, (2 ) a mOl tle d elaV laver, (3) a
dlscontl nuous ferrlerete, (4 ) a red latosol horlzon, and (5) a Vellow latos01
horlzon. The latosols have nodul es and plsollth s derlved (rom lhe durlcrusl
wll hln a clav- rlch matrlx. Factor analvsls carrled out on chemlcal dala (26
samples, 24 varlables) reveals 3 groups of elements wlth contrastlng behavlo r.
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The flrst, SI-Ca-Na-Mg-K-Mn-Ba-Cu -Zn-Rb, 15 characterisllc of lhe saprolile,
represenllng lhe residual prlmary minerais and lhe manganesiferous concrellons
whlch are common at lhe base of lhe profile. The second, Fe-V-Cr-S-Ga,
represenls lhe geochemlcal slgnalure of lhe Iron crust, and lhe lhlrd,
AI-Ce-La-Nb-Zr-Sr-TI-P-Pb, 15 relaled lo lhe presence of kaolinlle, ellher In lhe
mottled clay layer and In lhe latosols . Mass balance has been performed
assumlng lhe Immoblllly of TI, resulllng In a volumelrlc change of approxlmalely
- 50% for lhe mollled clay layer and lhe overlylng horlzons compared lo lhe
saprollle. There 15 a slrong deplellon of Ca, Na, K and Mg (-80 lo -100 % ), and
a moderale deplellon of SI (-6510 -80 %) and AI (-45 lo -65 %) across lhe
profile. Iron 15 moderalely enrlched In lhe rnottled clay layer (+50 lo +60 %),
and slrongly enrlched In the ferr lcrele \;+330 lo +700 %) . In lhe lalosols Fe 15
sllghlly depleled (-20 lo -38 %). The a solule accumulallon of Iron In lhe
ferr lcrele 15 due lo lhe geochemlcal vertlcallransport of lhls elemenl from a
prevlous overlylng profile whlch underwenl aggresslve wealherlng . On lhe olher
hand, an Importanl amounl of Fe has been leached out from lhe profile during
lhe geochemlcal degradallon of lhe anclenl ferrlcrele lnto red and yellow
lalosols .

326-17 Poster Cho, Sang Ho

EXPERIMENTAL ANO NUMERICAL ESTlMATlON DF OYNAMIC FRACTURE
PROPERTlES DF ROCK
CHO Sang Ho', OGATA Yujl', KANEKO Kalsuhlko '
1 - Hokkaldo Unversily
2 - AIST
Keywords : dynamlc fracture propertles of rock : dynamlc tens íon lesl; dynamlc
fracture process analysls
Informallon regardlng lhe dynamlc fraclure propertles of rock malerlal 15of
considerable importance In assesslng lhe slabllily of rock slructures under
dynamlc condilions. Thls studv suggesl a new approach based on Hopklnson's
effect comblned wllh spalling phenomena lo Invesllgale lhe dynamlc fracture
propertles of rock, e .ç., lhe fracture energy and coefficlenl of unlformlly of rock
subjected to dynamlc loads. The approach comblned lhe dynamlc lenslon lesl
and dynamlc fraclure process analysls . In lhe lenslle lest, lhe free surface
dlsplacemenl veloclly at lhe free end of a rock speelmen 15measured wllh a
laser vlbrallon meler and lhe fraclured planes are observed uslng a hlgh-speed
camera. The measured dlsplacement velocltl es are used to evaluate the ratlo of
Inlllal and final flylng velocilles . In lhe dynamlc fracture process analysls, lhe
Incremenl dlsplacemenl form of a dynamlc flnlle elemenl melhod 15 used lo
expia In large dlsplacemenl behavlor. The analysls Incorpo rales rock
Inhomogenelly and lhe fracture process zone (FPZ), and uses lhe lenslle
soflenlng curve , whlch 15 an approxlmale funcllon of lhe crack open lng
dlsplacemenl (COO), h, and lhe cohes íon, 5, lo modellhe FPZ In rock. The COO
values from Olo W1 correspond lo lhe mlcrocrack zone and values from W1 lo
W2 correspond lo lhe brldglng zone. The coa values, W1 and W2, are deflned
as lhe fraclure energy, Gf. and lhe lenslle strenglh SI . The fraclure processes
are slmulaled uslng speclmen models wllh dlfferenl fraclure energles and
rnlcroscop lc slrenglh spallal dlslrlbullons. The calculaled dlsplacemenl velocllles
for lhe speelmens are used lo evaluale lhe rallo of Inlllal and final flylng
veloellles, and compare wllh lhal from lhe measured dlsplacemenl velocllles.
From these analyses, the fracture energles af the rock speclmens are
delermlned and used lo evaluale lhe coefficlenl of homogenelly for lhe rock
Involved In dynamlc tenslle fracture and slrenglh . In addlllon, lhls studv shows
lha I lhe dynamlc fracture propertles of rock are of Importance lo determine rock
breakage and fragmenlallon In blasllng.

326-18 Poster Quinta Ferreira, Mário Oliveira
WEATHERING DF THE GRANITE DF GUARDA (PORTUGAL) ANO CORRELATIONS
BETWEEN GEOCHEMICAL INOICES
QUINTA FERREIRA Mário Oliveira', ANTÃO Ana M.C.'
1 - Oep. Ciências da Terra, Universidade de Coimbra, Portugal
2 - Oep. Engenharia Civil, Inslllulo Polllécnlco da Guarda, Portugal
Keywords: granlle; wealherlng; geochemlcal Indlces; Guarda-Portugal
The Influence of wealherlng on lhe pelrographlc and chemlcal characlerlsllcs of
the granltlc rocks af Guarda, central Portugal , was studled. These granltes were
formed durlng lhe hercynlan orogeny. They are monzograniles and lheir
mlneralogy 15 consllluled by quartz, mlcrocllne, ollgoclase-alblle, blollle and
muscovlle. As accessory minerais apallle, zlrcon and magnellle are found . As
secondary minerais kaollnlle, serlclle and chlorlle are lhe mosl abundanl
minerais. The le xlure 15 porphyrlllc, wllh an average dlmenslon of 7mm, havlng
large mega cryslals of feldspar wllh an average dlmenslon of 45mm. The lhln
sectlons sludy revealed lhalln grades of wealherlng I and 11, followlng lhe ISRM
classlficallon, lhe presence of fissures 15rare and lhey are closed. Wllh lhe
Increase of wealherlng Increases lhe number of flssures, lhe poroslly, lhe
conlenl of chlorile and dark minerais and decreases lhe conlenl of anorthlle of
lhe plagloclase. In wealherlng grade I lhe molecular rallos
AI203/(Na20+K20+CaO) belween 1.04 e 1.09 and the AI203/(Na20+K20)
belween 1.29 e 1.36 belng classlfied as peralumlnous lo calc-alkallne
granltes.The area Is located In th e "Estrela" mountaln, at levei lOOOm, havlng
an annual average temperature af goC, with cold winters and dry hot summers,
wllh an average annual ralnfall of 1094mm. The reglon has large granlle blocks
on lop of lhe hllls, and lhe regional rock masslf Is fractured and eroded . Four
maln jolnl seIs were Idenlifled . Afler lhe field descrlpllon and colleclion of
represenlallve samples, lhe rock malerial was characlerised in lhe laboralory by
opllcal mlcroscopy, X-ray dlffraclion and chemlcal analyses. Tesls were also
undertaken lo delermlne lhe physlcal characterlsllcs of lhe malerlal of lhe

~~~r~~~3~~de~ha:~~tJ~~I~r~àr~:~~í~~~~~~C;~nwl~~I~e~l~aI~~i~e:arhe:~ng
grale have been evalualed . Only lhe Indexes WPI (Relche, 1943), Mlura (Mlura,

1973), CWI (Sueoka, 1988) and P(Rocha-Filho el ai, 1985) showed good
statistical correlallons. The rallo 2Fe203/(2Fe203+FeO) shows lhe lwo slages
of weatherlng, as presenled by Miranda (1984) . The Index B, lhe rallo R203
(Colman, 1982) and lhe Index (Imob) (Irfan, 1996) showed reasonable
correlallons wllh lhe wealherlng grade.Acknowledgemenls: To "Cenlro de
Geociênc ias da Universidade de Coimbra " and lo PROOEP III
(4/S .3/Prodep/2000, ref.182.004/00) from "Fundo Social Europeu" .

326-19 Poster Sayyed, Mohammed Rafi
LlTHOLOGlCAl CONTROl ON THE GEOCHEMICAl MOBILlTY DF ELEMENTS
OURING WEATHERING
SAYVEO Mohammed Rafl'
1 - GEOLOGY OEPARTMENT, POONA COLLEGE, CAMP, PUNE 411 001, INDIA
Keywords: Wealherlng; Elemenlal mobllily; Geochemlslry; L11hologlcal conlrol
Rock wealhering Is conlrolled by varlely of factors . The 1I1hologlcal control on
lhe chemlcal wealherlng has been Invesllgaled wllh speelal reference lo lhe
moblllly of major elemenls. The various rock lypes occurrlng In lhe Vasal-Vlrar

area, north of Mumbal (Indla) have been sludled for lhelr chemlcal wealherlng
under ali other conlrolllng factors remalnlng essenllally conslanl. In order lo
evaluale lhe moblllly of major elemenls, lhe chemlcal analyses of samples of
wealhered and fresh rocks were carrled out . Blnary and lernary plots, by
conslderlng lhe behavlor of slngle elemenl oxide or a group of elemenla oxides
durlng progressive wealherlng, glve Inle resllng Informallon. These chemlcal
sludles revealed lhal cryslalllnlly of rocks, Inlenslly of fracturlng and jolnllng In
lhe rocks and lhelr depth of exposure lo varlous wealherlng processes, lo greal
extenl, have controlted lhe chemlcal composlllon of the wealhered products.
Irrespecllve of lhe lype of rock, lhe composllions of wealhered producls seem
lo have been governed by lhe mobllily of elemenls durlng wealherlng . The rocks
dur lng wealherlng, desplle lhelr dlfferenl mineral and chemlcal composlllon,
have shown a general depletlon of alkalles (K and Na) & alkallne earths (Ca and
Mg), Fe" and Si on one hand and enrichment of AI, Fe'" and H,O' on other
hand . The magnllude or deplellon or enrlchmenl of lhese elemenls however has
been differenl chlefly due lo lhelr chemlcal composlllon.
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Major, minor, and lrace melai contents were delermlned In soils and soll
solullons of Panlelleria Island, Slclly, In order lo evaluale lhe extent of
wealhering and lhe conlrlbullon of aqueous lransport to groundwaler . Based on
thermodynamlc modellng of the soll solution data, lhe clay minerais recognlzed
In lhe 50115 resull over-satured, kaollnile belng lhe slable phase. 5011 solutions
are slgnificanlly under-salured wlth respect lo lhe more allerable phases, such
as ollvine, pyroxenes and glass, wllh lhe latler near lo lhe saturatlon state, Hlgh
Na concenlrallons of 5011 solutlons, ascrlbed to sea sall addlllon and volcanlc
glass alterallon, probably favour the stability of sodlum-rich feldspars .
Super-saturatlcn of minerais rich In Fe and AI, IIke glbbs lle, goelhile, hematlle
and smecllle-lIke clays accounl for moderale mobile AIand Fe. The depletlon of
Ca and Mg, related to neoformatlon af day minerais, makes the solutlons
undersalured wilh respect lo lhe alterable prlmary minerais . 5011 solullons are
slrongly super-salured wllh respecllo lhe principal Fe-TI oxides recognlzed In
lhe solls and Inherlled from bedrock, suggesllng lhelr stablítty during
wealherlng. The chem lcal composlllon of soll solullons appears lo be very
similar lo lhose of Ipolhermal groundwalers In the Island .
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The speclflc obJectlve of thls work Is lo Invesllgale lhe wealherlng process and
genesls of bauxlle deposlls assoclaled wllh alkallne rocks thal oulcrop In lhe
region of Lages, Sanla Calarlna, Soulh of Brazl!. The chemlcal and pelrographlc
revls lon allowed lo rearrange lhe feldspallc alkallne rocks group In south lype
and north type p'honollles. In lhe north lype Is recoçnlzed and descrlbed lhe
presence of a dlfferentlated process of posmagmallc allerallon . In lhls
envlronmenl, lhe Inlenslly of the endogenellc allerallon was declslve In lhe
formallon of lhe deposils and thls Is one of the maln causes of lhe concenlrated
dlslrlbullon of baux lle In lhe north lype phonolile. It Is proposed a revlew of lhe
avallable dala on regional and local geomorphology, as well as on lhe geological
evenls responslble for lhe currenllandform modellzallon . Thls analysls,
assoclaled wllh a seI of dala oblalned by lhe appllcallon of geochronology
lechnlques, based In flsslop lracks of apallles, demonslrale the dlfficultles of
accepl bau xile generallon durlng lhe Early Tert lary . The dala converge lo a Lale
Tertlary age . The products of meleorlc allerallon evolve lo a paragenesls formed
by a reslrlcted group of secondary minerais, especlally halloyslle, alumlnum,
Iron and tltanlum hydro xldes and oxlhydro xldes . Using detailed X-ray dlffract lon
comb lned wilh Infra Red speclromelry and partlal chemlcal allacks lurn
avallable lhe Idenllflcation of low cryslalllne phases as SI-AIallophanes.
Followlng up In lhe wealherlng profile by delalled mlneraloglcal sludles,
assoclaled lo experlmenlal laboralory synlheses lurn posslble nol only lo
speculale aboullhe allophone lransformallon lo halloys lle or glbbslle, bul also
lo descrlbe lhe Increase lransformallon of hailoyslte lo kaollnile . For lhe firsl
lime In Brazll Is described lhe nalural occurrence of lhe alumlnum hydroxlde
polymorph, Idenllfied as nordslrandlle. The reasons for speclallon of alumlnum
compounds (nordslandlle, glbbslle and bohemlle) on lhls particular wealherlng
profile are Inferred. In lhe same way, lhe early nucleallon of boehmlte Is In
dlsagreemenl wllh lhe currenl models lhal expla ln lhe dlslrlbullon of lhls phase
In lalerlles around lhe world . AI lhe same lime, Ills Investlgaled lhe reasons of
~~~~~I;~y~~t~nn~hc~e~~~ra~n~I~;5aen~O~;;pa;o~~~ ~~ ~g~ l~~~;~.ce of the solution
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The maln oulcrops of granltold rock In lhe Itallan pen lnsula are to be found In
Calabria or, lo be more precise, In soulhern Calabrla .The Iileralure lhal, up lo
now, has sludled lhe wealherlng processes of lhese rocks

i
even lhough IImlled

lo lhe Serre mounlalns (MORESI 1987; CAlCATERRA el a . 1993 ; MONGElLl &
MORESI, 1990; MONGELLl, 1993; MONGELLl el ai., 1998; LEPERA el ai, 2000),
has always Impllcltly ar expllcllly stated that these alterations occurred In an
envlronrnent wlth a "Medlterranean cllmate" and, consequently, durlng the
Plelstocene time, even conslderlng that tlmels c1lmatlc varlatlons . Thls
assumpllon Is lhe basls from whlch lhe varlous stages of maturlty of these
processes have been looked for and studled area by area, adoptlng the c1asslcal
methods af analysls or proposlng some new cnes.Our recent studles allow us to
slale lhallhe beglnnlng of lhe wealherlng processes In Calabrlan granllolds
dates back alleast to lhe pre-Tortonlan lime and lhallhe presenl oulcrops of
granltic allerlles are lhe eroslve residual of more anclenl manllesConsequenlly,
lhe degree of malurlly lhal can now be observed in dlfferenl oulcrops depends
essenllally on the profundlly lhallhe superfielal erosive processes have
reached.The strallgrafic columns do nol show lhe degree of malurlly lhallhe
wealherlng reached bUllhe Immalurlly of lhe deepesl leveis of lhe more anelenl
manties lhal progresslvely emerge. The areas wllh more malure a lle rile
oulcrops are, lhough, lhose whlch are more prolecled from lhe eroslon
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