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The Morir u region, situat ed in the SW Amazon crat on, Mato Grosso, Brazil) is
composed of two domai ns: 1) undeformed bimodal volcanic rocks 2) deformed
gran it ic-gneiss-migmati te rocks that also include a small ocorrence of slightly
deformed rhyolit e. l he undeformed domain is composed of felsic to mafic flows
and volcanoclastic sedim ents ; the felsic flows are essentlally explosive deposits
c1assified as ignimbri tes, howeve r coherent ttows occurs inte rlaye red. lhe
compos ition of felsic flows are rhy odacite and dacite . Mafic flows are thol eiit ic
basalts and have within-plate petro logic and geochemistry characteristics . Felsic
rocks are calc-a lka llne in composit ion. Ages for granit es and felsic flows range
from 1,76 to 1,80 Ga and TDM model ages range from 2.02 to 2. 16 Ga .During
the study of 12 dri ll core in the area we identify two of them mineralized for
gold. Gold occurs associated with Pyrit e (90% ) Chalcopy ri te (9%) and Galena
plus ilmenite (1%). lhe sulfide port ion occurs disseminated in a coarse grained
grani te which shows completely replacement by hydrot erm al alterat ion . lhe
dominant process of hydro termal alt eration Is the seri cit izat ion which oceurs the
pervasi ve form in the volcanic felsic rocks and Ç)'anit e body . lhe mineralized
granite appears as a shallow intrusion coevaI wlth the rhyod acite and dacite .
Plagioclase change to carbonate due the alteration and albite neorform ed
converts to white mica with the progress of the alteratlo n. Silicification occurs as
second import ant type of alt eration in the felsic rocks. This kind of alterat ion
occurs as veins cutting the rocks or around sulfides. Carbonatatlon occurs as
two ways: 1) as alterat lon of piroxenes and plagioclase 2) fi lling veins and
fractu res in differents dir ection s. Basalts shows propillti zation with epldote,
chori te ,albite, carbonat e and magneti te as importa nt mineral assoclat ion. These
observations in the Moriru area take us to the conclusions that the gold can
oceurs in two distint ive phases. 1- as sulfide disslmination (grading to massive
sulfide) and 2- as remobiliz ation of the fir st stages fi lling velns and fractures in
later stage.A simpie model for the evolution of the area and the mineralization
was modified from Willla ns and Mc Blrney, 1979 and includes a compos lte
volcano which contains mafic intrusive sills and a sub-vu lcanlc mineralized body
in the centra l part of the volcano.
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Gold and indicator elements behaviour was studied in laterlt lc profiles located in
equatorial environment at Garimpo Fazenda Pison (Amazona s State - Brazü).
The objective was to int erpret the evolut lon of the geochemlcal slgnature of th e
available sampllng media In order to enhance geochemical explorati on surveys
in the West Amazonian envir onment.lwo profile ty pes were recognised (from
botto m to top) :( l) complete profil e - fresh rock, saprolite, transitlon zone, Iron
dur icrust , red lato sol and yellow latosol; and( 2) Incomplete profil e - fresh rock,
saprolite

l
red latosol and yellow latosol.Above saprollte, a tota l obliteratlo n of

promary abric takes place promoting gold dispersion . lhe In situ developm ent of
an haematiti c duricrust took place during a seasonally contrasted tropic al
c1i mat e, which have been dismant led under the rainforest equatorial climate,
givi ng rise to a goethitic latosol.lhe primary mineralisation is composed of a
quart z-veln zone wit h a small stockwork zone cutt ing a granophyre emplaced In
a sequence of acid volcanic rocks. Hydrothermal minerais, such as f1 uorite,
sertcite, epidote , chalcopyrite and pyrite were observed. Primary ore signature is
Au-Ag-Bi-As-Sb-W-Cu-(Pb-Zn) . Gold was observed fillln g spaces In quart z veins
and wallrocks and as inclusion In pyrite. Primary ore is partl y preserved In the
saprolite where a leaching process can be observed (sulph lde oxldat ion,
kaolinisation of feldspars and mica) . The leaching process progressively
int ensifles upward to duricrust and latosol, where most primary mi nerais are
absent. lhe dissolution of primary ore minera is result s from the Interactlon of
these minerais with surface soluti ons and mobillsation of metais and change in
geochemical signature takes place.Corr osion features in gold part icles (pits and
rounded edges) indicat e gold remob illsation from saprolite upward. The
weathering process controls the migration of gold and a dispersion halo is
observed, Physical and chemlcal processes are responsible for the formation of
the mushroom-t ype gold dispersion halo observed .Yellow latosol is the best
sampling medium for soil geochemical surveys as it is the topsoil and presents
the widest gold dispersion halo. Gold is the best ind icato r for gold deposlts as it
is the only element which keep Its positi on In relation to minerali sation .Dur icrust
~~~~~~sr~~'~e~et~n~~~~~~f;~i~8o~mPling medlum as they retain Indicator
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The Hongtoushan Cu-Zn massive sulphid e deposit of Liaoning Province occurs in
an Archaean greenstone belt of the North ern China craton . Ores have been
st rongly deform ed and metamorphosed to upper amphibolite facles. Sulphid es
are domlnated by pyrit e, pyrrhotite, sphalerite and chalcopyrite. Average grades
are 1.70-1.8 0 wt% Cu, 2.30-2.50 wt % Zn, 0.5 ppm Au and 36 ppm Ag. lhere
are at least mor e than 30 oreshoots inside the major masslve sulphide
orebodies. l hese oreshoots range from 10 m to 30 m In lengt h, 0.5 m to 1.5 m
in widt h and 5 to 40 m in depth exte nslon. lhey common ly show sharp
boundari es with the felsic metamorphites but are grada tlonal towards the
nearby massive sulphide ores. Alteratlon s are characterized by
greenschist-fa cies min erais, such as epidote, chlorite, albite and carbonate . Six
samples from the oreshoots average 11.7 wt% Cu, 3.5 wt% Zn, 4.0 ppm Au,
263 ppm Ag, showing extreme enrichment of Cu, Au and Ag relati ve to the
massive sulphide ores. l extures of the oreshoots indlcate that they are ductile
shear zones formed on the backgro und of massive sulphlde ores. Quart z ribbons
and f1ameboyants are commonly seen, and have been dynamically recryst allized
or stat ically annealed. Pyrit e is characterized by cataclasti c deform ation and
porphyroclastic textures. Reduced grain size in the mat rix is usually less than
0.1 mm, which is In sharp contrast to the grains larger than 1 mm In the
massive sulphide ores. Pyrrhotlte, chalcopyr ite and sphaleri te behave mor e
plasti cally . Intense stretching of the grains has result ed in foliat lons of the ore
mylonlt e. Post-shearing annealing is featured by foam textures of straln -free

fine grains of these minerai s and straight polysynthet ic twins of sphalerite .
Annealed pyrrh otite is almo st purely hexagonal in str uctur e and is deficient in
lamellar intergro wth s with the monoclini c variety .Restricted distri bution and
minut e grain size indlcate that these ducti le shear zones were formed dur ing
retro grade metamorphism. lhe domin ance of pyrite, a britt le and competent
mineral, over relative ly plastic min erais suggests that solid-state remobili zati on
is not an essent ial mechanism for the form ation of the oreshoots. Abundant
alteration minerais imply that hydroth ermal overprinti ng during
greenschlst-f acies retrograde metamorphism should be responsible for the
ext reme enrichment of Cu, Au and Ag in these shear zones.
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Gold mineralizatlon occurs at Chikkasiddavanahalli (C.S.Hallil in the Archaean
volcano -sedimentary sequences of the I ngaldahl form ati on, éh itra durga
greenstone belt in South Ind ia .The C.S.Hall i hill range is - 1.2 km long and
- 250m wide with N-S str ike and vert ical to steep easter ly dips, consisting of
mixed sulphlde-oxlde facles banded iron formations and ferru genious phyll ites
with massive metavolcanics .The banded iron form ation s (BIFs) ranging In width
from 2-25m and 20-40km in str lke length , oceur as parallel to sub-parallel linear
bands. l hese BIFs are highly deform ed, sheared and metamorphosed to upper
greenschist facies .The shears in B1Fsoccupied by syn-tectonlc quart z-carbon ate
veins of variou s dimensions are favourable locci for gold-sulphide mineralizat ion.
Petrological stud ies show mineral assemblages of pyri te, arsenopyri te,
subordinate grun erit e, hornb lende, chlorit e, rnuscovlt e, ankerite, calcite,
magnesian slderíte and quart zolhese BIFs show alterat lon zones such as
pyn tiza tion, chlor iti zatio n and sercit izat ion. The gold mineralizati on occur main ly
In sulphide lenses and as bands up to 1cm long with refracto ry and average
grains gold (fin eness) of 0.5 um síze in sulphides. These gra ins were analysed
by EPMA whlch showed a concent rati on of 99.95% gold . SEM studl es on the
auriferous sulphldic BIFs from thi s area indicate the presence of gold inclusions
in host sulfides. In the C.S.Hall l area the BIFs and interbedded shales have
yielded gold values ranging from 0.1 to >3.5 gpt. The average value of gold in
the BIF with pyr ite, adjacent to the quartz veins is <1.Sgpt,while the quart z
velns itself has 0.9-0 Agpt. On the basis of field , EPMA, geochemi cal and flui d
inclusion studl es in C.S.Halli area, It ts suggested that gold associated with thi s
greenston e belt has been brought up from the mant le along with sil ica and iron
at Archaean Mid Oceanic Ridges (AMOR) by mantl e derived silica rich
hydrothermal solutlons. lhis primary gold ISdeposíted and enriched in fractures
and transc raton shear zones of the crustal rocks during regional deformati on
and metamorphism. Active convergent margin sett ings relat ed to accret ionary
processes and f1 uid acti vity are suggest to have led to epigenetic gold
minerallzation in BIFs at C.S.Halli area.
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The late-A rchaean Hutti-Maski greenstone belt (HSB) in the eastern Dharwar
craton hosts severaI hydrothermal gold prospects including the world c1ass large
scale ( > 10Ot) gold deposlt at Hutti Gold Mines. The geological, ore petrological,
and geocheml cal charact erlstlcs of the gold-sulphide beanng host rocks of the
Hutti Mine (zone-I reef) and the satellit e gold-su lphide deposits at Uti and
Hirabuddini are investigated. Gold-quart z-sulph ide lodes at Hutti are localized in
a bimod al thol eiit ic metabasalt-rhyodacite sequence, gold -sulphide ores at Uti
are confin ed to amphibolites, and Hirabuddini Au ores are distr ibut ed in
metabas alts-m etarhyolites. These thr ee economlcally slgnificant typ es of
epigenetic hydrotherma l origin are localized along shear zones and are
controlled by host rock chemistry as evidenced by Intimate association of
gold-quartz lodes malnl y wlth sheared metabasalt s. Ore min erais in these three
typ es are represented by native gold, Py, Ar. Py, Pyrr, Cp, Scheelite, Mt and 11.
These Au and Au-As(Wl deposits are classified as volcanic-assoclated vein and
shear zone deposits. RÉEpatt erns of the ~old-sulphide bearing host rocks
rc pr cscnt th c REE p ettcrns of thc mincrall zin g hydr ot herm al rlutds. REE patt er ns
of the Huttl Zone I reef sulphlde rich ores showlng complementary patte rns
exhibit ext remely low tot al REE (34ppm) as sulphides are not good hosts for
REE. REE patt erns of the Uti lodes show high tota l REE(-146ppm) , LREE
enrichment, negative Eu anomalies (Eu/Eu * =0 .73) , f1at HREE wlth low
LREE/HREE rat ios (2.2t03 .3) and La! YbN rat ios (2 t02.8) . Presence of negatlve
Eu anomalies suggests interaction of secondary crustal hydrothermal solutions
related to granitic diapirism within the host amphibolites. lhe Hirabuddini Au
ores with similar REE patterns but wi th no Eu anomalles exhibit tot al REE lower
than the Uti ores (67.2t0 78.6) . LREE/HREE and La/YbN rat los in ali th ree typ es
of gold-sulphid e ores suggest that the host rocks were affected by metam orph ic,
metasomatic and hydrotherma l fluid activi ty . Data indlcate that small scale gold
deposit s such as at Uti and Hlrabudd lni ( >10t) and the large scale Hutt i gold
deposit In particular, have resulted from complex geodynam ic interact ions of
mantl e and crustal processes, which have elevated the product iv ity of primary
ore form ing syst ems.
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l he field where the Siberian craton southern end join s the Central Asia folding
belt is a compl ex comb inat ion of non-homogeneous terrains cont ribut ing to the
formati on of cont inenta l crust and a powerful granite-m etamorphlc layer (GML1.
In the run of severaI p'hases, whlch have f~rmed the current crust çontour of the
Siberlan craton, granlt old magmatlsm, regional metamorphlsm, f1l11d and
solution migration were most Important. Ore-geochemlCal row conslst lng of Cu,
Fe, Pb+znbAU(AS,Sb,W), Sn+W Is the feature of metallogeneous zoning . It
came into elng inside a passive tran sformed Rifean craton edge and ItS
form atlon Is connected wlth periods of reJuvenations, whlch occured in .lh e depth
portions of GML inslde the edge seam. P-l condltlon s of ore for~atlon In ore
deposits of the given row of el ement s corresponds to a genera lized regr esslve
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