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'--:; Bra zil is a country with very littl e earth seience education , at any levei ,
"{ notwithstanding a surface a rca of 8.5 million s km, a signi ficant mineral

product ion (US$7.3 billion) , and abunda nt natural resources. This seien-
• tifi c ar ea do es not have a subjec t dedicated to it , at any levei of precollege

educa tion in BraziI. Some items are cove red as part of the subject of sei-
ence , and a few others in geography. Th e causes for th is deporable condi­
tion are many. T he precollege educational system in Brazil is divided into
preschoo l (for stu dents aged under 7), first leveI (7 to 14) and second levei
(15 to 17). Teachers working up to the fourth year of the first leveI graduate
in technical second-level schools and have no seientific training. Science
teachers for the last four year s of th e first levei ca n gra dua te in junior co l­
lege courses (3 years of study) or, like the science teachers for lhe second
levei, in college science courses, rnajoring in biology, chernistr y, or ph ysics .
Ali these cou rses have very fel'.' classes of earth science related subjec ts, if
any, Geography teac hers gradua re in col lege levei courses. Since the Uni­
versity Reform (1968), geography courses have progressively fewer physi­
ca l geography subjects, favoring human geography, Since the Law of
Directives and Bases o f Brazilian Educa tion (1961) , schools and teac hers
hav e freedom to organize curricula. Teachers and educational planners
drop eart h science topics fro m science and geography curricula, favori ng
others best suited to their lraining. Co llege admission exa minat ions are
another imp ortam factor in shap ing precollege cur ricula in Brazil, as
second-Ievel students and teachers are incl ined lo drop a ll subjec ts not
included in lhe exa mina tions . Since 1968 very few eart h science top ics enler
these examin ations. As a logical result, ea rth science is cornplctcly ab sent in
second-Ievel curricula . Nol even lhe recent interest in lh e envi ronm ent
cou ld reverse lhe processo The cnvironment is trcat cd a lmost always from a
biological point ofview. Anothcr lrend in the curriculum is its exccedi ngly
urban character, Textbooks and exercises, in all subjects, have a n urb an
vision, considering nature an a lien obj ect , externa l to lhe normal , urb an ,
life . Another is the separa tio n between " pure" science , tau glu in normal
schoo ls, and applied science, tau ght in profession al schoo ls, a negligible
portion ofthe school systern. This lrend is aggravat ed by lhe lack of mean s,
phys ical as well as mon etary, for a li leveis o f lhe school systern . T he result is
an a lmo st to tally academic teaching, with very few con tact s with pract ical
subjects . The case is even worse for profession s dealin g with nature and as
agriculture and geo logy. The situ ation is absurd lo the point that ii would
be mu ch mor e probabl e lo find a co mmercia l techn ical second-level co urse
in little rural town than an agricultural on. Hardly anyo ne knows what
geo logists and geographers a re and what they do . Thi s igno rance plus 101'.'
wages com bine in making ii difficult lo recr uit stude nts for these co urses.

Some attempts were made in Brazil to prompl more and bctte r earth sei­
ence education . Since 1968 two versions of the Earth Science Cur riculum
Project (ESCP) were translated and ada pled by a group led by Nabor R.
Ruegg and Ivan A. Amaral. Teacher's training pro grams were or gan ized
that , allhough devised for elemen lary and secondary level leachers , had as
their most durable producl college leachers . T he lack of an independenl
subject for earth science in preco llege curricula hind ered the complele
applicalion of new lechniq ues ai lhis leveI. AI Geoscience Inslitule, Sao
Paulo Un iversil y, new lechniques, partly based in ESCP material , were
applied lo inlroductory geology courses, with good results, from 1973 lo
1978. The same group lransferred lo Campinas Uni versity, doing research
and teac hing, at graduale and und ergradual e leveis relal ing earth science
educalion with broader fields of educalion and scienlific mel hodology.
Pr o fessors of Campinas Un iversily co nlr ibuled lo lhe new seience curricu­
lum for first -Ievel courses in the State of São Paulo (1988) thal associales
melhodological and polilical concerns with a well-balanced seleelion of
topies, ineluding earth seienee. Th e sarne group executes a training pro­
gram for earth seiene e college tea chers . Geoscienee Institute of São Paulo
University has a Precollege Geology Ed ucation Group working in teaeher 's
training, offering sho rt courses aimed at introdueing precollege teachers to
geo logica l know ledge needed for implem enlal ion of lhe new seience curr ic­
ulum; organizalion ofmuseum and seience fair geological exhibilions , wilh
displ ays of geological specimens and pracl ical acti vilies; and diffusion of
earlh seience and the geological profession to pre college sludenls and lhe
general public.
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Mobilization of Melais by Organic Complexation Du ring Clas tic Dia
genesis

Carboxylic acid anions have been experimentally demonstrated to COIII

plex aqueou s transition, base and alk ali metais, as well as some non-metals.
in solutions approximately sedimentary formation waters. Organic com
plexation has been ca lled upon to explain lhe gene sis of base-melai a1111
Mississippi Valley-type ore deposit s, as well as lransportation of AI and Si
fro m lhe site of a luminosi licate silicate dissolut ion dur ing clast ic dia
genesis.

T he cornplexati on and transportation of AI and Si away from th e site " I
a lurninosilicate dissolution in clastic sequences has been amply dernou
stra ted petr ographically, However, to date, analyses of formation water-,
from active diagenetic environmenls do not show anomalously high AIaml
Si values. Certainly large amounts of AI and Si must be mob ilized I..

accounl fo r lhe large amoun t of dissolved a luminos ilicate minera l"
ob served in lhe subsurfacc. Disso luti on expcrimcnts designed lo replicai..
condit ions in active diagenetic systern s using who le core mat eria l, natur al
forrn ati on waters and crude oil have produced dissolution texturcs in min
era l grains simila r lo that seen in lhe natura l syslem. However, posl expeli
menta l ana lyses of lhe formation water is co ntac t with lhe crude oi l phasr
show Iittl e increase in disso lved AI or Si, whereas formation wate rs from
experirncnts witho ut a crude oi l phase are orders of magn itude ovcrsaun
a ted with AI with respect to lhe inorganic solubility of kao linite . Anal ysrv
of crude oils from these experiments sho w con ccntrations of AI in the oil
incrcascd ovcr 100 pprn . XRD analysis o f lhe > 0.20 I' Iraction filtered 0111

of lhe oil a fter lhe cxperim cnts do cumcnt lhe presence of a luminosilicat ­
gels . From thcse observations ii is suggested tha t lhe orga no metalic com
plcxes for med dur ing co uplcd o rga nic/I norga nic d iagencsis are hydro pho
hic and will parti tio n into 'ln organic (pelroleum) phasc, whcre possible.
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Tecto nic Str uctures o f T he Lale Protcrozoic Do m Felicia no Uelt in Um
guay and So uthern Bra zil

Th e Dom Feliciano Bclt (Upper Proterozoic ofSoutheru Ilrazil and Uru
guay) has been affcctcd by four regiona lly penetrativo phases. The fir~1

three are homoaxial with 1I0rlh-nor lheasl- sou lh -soulhwesl lO northeasl
southwcst lre nds and lhe last has a nor thw est -southwest lreml. Thcsr
phas es are divide d into two carly (DI' I and 01' 2) an d lwo late phases (D'I'I
a nd DT2) .

The early phascs are characterized hy divergc nt nappes, evolving from
lhruslnappes lo fold nappes slruclured by big sheath fo lds. These are aho
responsible for lhe regional xiSlosily (mylonilizalion in granilic nappc~ )

and minera l sl relch ing linealion indi calive of lhe leclollic movemelll. Dili '
ing thesc phases, lhe fo llowillg lIap pes were formed: ( I) gra nilic nap pes, (21
baseme nl nappes, (3) carbo nalic plalformllappes, and (4) f1 ysch na ppes.

The lale phases refo lded lhe ear ly Xislosily, and lhe nappes were restrur
tured to a "dom e aml basin" model (FTI x FT2) . Th cse are associalcll
wilh lale and posllectonic granitic (S a nd A-lype) inlrusions, anu lhe infill
ing o f lhe foredeep basin belween lhe Dom Feliciano Bell and lhe Rio de ( ,II

P lala Cralon during lhe deposilio n 01' rnar ine lerrigcnous f1ysch and conll
nenlal molasse deposils.

ln lhe con lexl of a plale leclonic model, lhe early phases a re relaled ln II

continental collision, while lhe la le phases are rclaled lo posl collisional
evenls.
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Lar ge-Scale Explos ive Volcanism in Japan and Adjacenl Arcas DurillK
Past 130,000 Years: Freq uency, Nature, and Magn ilude

This paper demonstrales lhal characlerizalion of lephra layers 31111
delermining lheir ages can provide a valuable guide to lhe size and nature "I
pasl exp losive evenl s and how frequently lhe}' have hap pened .

l n Japan and adjacenl areas, more lhan 300 lephra layers have been dor
umented and a ca ta log of Late Qualernary marker-lephra is used iII
volcanologica l sludies as well as chro nologica l ones . Identifica tion 01
tephra is best achi eved if, in addition lo the stra ligra phical position allll
radiometric age , severaI physical and chemical paramelers can be used. Ali
extensive research of lephra has been carr ied oul not on ly on land bul 3bo
in deep -sea sedimenls around Japan, disclosing a number of volcanic erul'
tions of eXlraordinarily grea l magnitu de.

2-344


