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continent, and the supergene or post -exhumation stage (TABLE 1). Primordial
concentrations form prior to the obducti on of the ophiolite, and include well
known VMS deposits (Cyprus, Cu-Zn or mafic ty pe

l
usually Au bearing), and

also potent ial magmatic concentrations (usually re ated to sulfides in
ultramafit es or gabbros), as well as possible concentrations relat ed to recently
defi ned sub-sea processes (types 1.3, 1.4) . Exotic concentra tio ns form by
processes occurrong as or after the ophiolit e is stacked onto the contin ental
crust, usua lly in a cordill eran or collisional belt envir onme nt : the metamorphic
(listwaenlt es, birblr ites), orogenic, and epithe rmal types are presentl y
productive. Supergene processes can produce gold-nch gossan bodies, as well
as late rite and placer concent ratl ons.TABLE 1.- Typology of potentia l gold
concentrati ons in ophlolit esGroup: 1.- Primo rdial concent rations 2.- Exotic
concentrations 3.- Supergene concentratl onsStage: (l )Sub-oceanic(ocean-li oor
or Int ra-Iitohspherl c), pre-obduction -( 2)Contlne ntal(formed In the continen ta l
crust ), sin-post obductlo n-( 3)Supergene(due to weathering / erosion afte r
exhumation)Types: 1.1.- Magmatic; 1.2 .- In VMS deps./ Stw.* ; 1.3.- Porphyry
related;1.4.- Epith erm al; 1.5.- Other -- 2.1.- Metamorphlc* ; 2.2.­
Orogenlc* ; 2.3.- In trusion related;2.4.- Epith ermal * ;2.5.- Other- -3.1.- Ox. Zone
/ gossan* ; 3.2. - Lateritic; 3.3. - Detr it al. Explanation : ( *) Presently acti ve mines
known (Cyprus , Turkey, Russia, Morocco, Canada, USA, Oman a.o.).VMS =
Volcanogenic Massive Sulphide Deposits. Stw = Stockwork or feeder zone to
VMS dep.
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The Shulylndong sediment -hosted dissem inated gold deposit Is located In the
Zhenfen County , Gulzhou Province. It lies on the easte rn part of the Huljl abao
anticli ne of the southw estern edge of the Yangt ze paraplatform. Gold
minerali zation occurs main ly In the sil icified and dolom ltl zed bioclastic limestone
and marl (85%) and strongly silici fied and brecciated silts ton e ( 14%) of the
Middle Perm ian Longtan Formation In forms of layers and lens along the
bedding. Orebodles mainly distr ibut ed within the core part of about 300m to the
axis of the Huijl abao antl cline.The ore contains fine dissemi nated pyr ite,
relativ ely coarse pyr ite along bedding, disseminated pyrit e frambo lds, fine
arsenopy ri te needles, quartz, calcite and dolom ite veins and patches, and local
realgar

l
orp lment, cinnabar, st lbnlte velnlets and patches. Arsenopyrite occurs

normal y as needles with rhombus shape on section and is coexiste d with pyri te
grains . Mlan wallro ck alterat ion Includes silicification, pyritization,
arsenopyrl t lzat ion, carbonat ion, and alte rati ons of realgar, cinnabar, and
stib nlte . The gold grade of the ore In the deposit Is associated with the
disseminated fine arsenlan pyri te and arsenopyrite, but wi thout any relationship
to the coarse pyrit e along the bedding or the disseminated pyrit e frambo lds. No
nativ e gold part icles have been observ ed under opt ical microscope and electron
micropro be. High resolut ion EPMA was used to map pyrit e and arsenopyri te
grains for obt aining As, Au and Sb X-ray Images respectiv ely . The AU, As
elemental distr ibut ion maps illust rate the corre lati on between these two
elements In arsenlan pyr ite and arsenopyri te . The core of the zoned pyr ite was
form ed early than the gold precipitation and gold Is mainly located In
hydroth erm al arsenlan pyrite and arsenopyrite. The gold prob ably occurs as
sub-micron to nanom eter sized particl es heterOgeneously disseminat ed In
arsenlan pyrite and arsenopyrite. The gold- beann g capabili ty of the arsenopyr ite
should be paid attention because of its high gold concentration, though the
content of arsenopyri te Is less than that of pyrite In the ore of the Shulylndong
deposlt. The use of bul k sulfur Isotope data from the zoned pyrite grain s to
discuss the sulfur source would lead to some discrepancies for the arsenlan
pyrite actually associated with the gold mineralization.
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Gold In the Neves Corvo ore bodies averages c 1 ppm but has been found In
higher concentrat ions locally In the Lombador and Neves-Norte ore bodies. Gold
Is associated with bismuth, arsenic, cobalt , copper, t in, Indium, mercury,
tellurium selenium and antimony rich ores. Gold Is also present In barren
stockw ork but here it has been found as sub- microscopic Inclusions with in the
structure of arsenopyr ite .Three generati ons of gold with different compo sition s
can be distingUished. One generat ion Is found as Inclusions with galenoblsmutlte
(Pb BI2 54) and rezbanylte (Pb3 Cu2 BI10 S19V,) In arsenopyr ite and cobaltl te
together wi th native bismu th . The second ~eneration of gold IS. assoclated w.lth
chalcopyri te, silver-bearing ( 1%) tetrahedrlte and galena forming verns, whlc~
have Invaded fract ured pyri te. The th ird generatio n of gold can only be found In
the stockwork ty pe with low contents In base metals. Gold occurs as
submicroscopic Inclusions In the structur e of late arsenopyrite crystals. Gold
occurring as Inclusions in arsenic and cobalt minerals Is Interpreted as an early
formed phase whereas the larger grains associated with chalcopyri te and
tetrahedrit e are the result of a later remobilisation of the fir st gold generat ion.
The third gold generati on lies within a late stage phase of ore formation at
Neves Corvo. The orig in of th is gold may be relat ed with a late stage of the
hydrotherm al system as proposed by Lelstel et al. (1998) for the gold
precipit at ion at the La Zarza stockwork In South ern Spaln.Gold-rich polymetallic
sulph ides can be found form ing today although the gold Is generally fine-grained
and commonly submicroscopic. These deposit s typ ically Include high copper
concentrat ions and the formation of bornite togeth er with higher than average
levels of arsenic, antimony, lead and zinc and, In some examples, cadmium,
mercury, thallium and galllum.Furth er geological, geochemical and mineralogical
studi es are needed to provid e a bett er understanding of the processes and
mechanisms Involved In the tr ansportation and precipitation of gold In the
Neves-Corvo ore deposit.
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The Marma to Mining District Is located at Setentrl onal Andes of Colomb ia near
Manlzales city. The minerali zation s are located within the Callm a Terrain, which
Is bounded by the Cauca and Romeral Faults . The regional rocks are graphite
and chlor ite-schists of Arqula Complex (Cretaceous) , sandstones, shales and
conglom erates of the Amaga Formation (Miocene) and the youngest Combla
Formation ( pyro clastic rocks with clasts of basalt , andesites and mafic lavas,
associate with some 9 - 6 Ma sub-volc anic andesltlc and dacltlc bodies. One of
these bodies Is the Marmato Stock, which Is the host-roc k of the Au-Ag
mlnerali zation s.The dacite contain s abundant ore epithermal veins wlth
low-sulphldat lon, which occurs as dlstentlon al veins, stockwork and In brecciated
zones with quartz velnl ets . In general the ore consists of pyrite, sphalerite and
galena and chalcopyrite, arsenopyrite

r
pyrrotlte, argenti te and gold electrum

subordinate . A sample of serlcltl zed p agloclase yielded an precise K-Ar age of
5.6 ± 0.6 Ma, which Is Interpreted as the time of ore deposition . This age Is In
agreement with the Cauca-Romeral Fault System reactivation (5 .6 ± 0.4 Ma).
The 6.7± 0.1 Ma host porphyry andesite-dacite have 87Sr/86Sr between
0.70440 and 0,70460 , eNd between + 2.2 and + 3.2 and Pb Isotopic
composit ions of 18.964-19.028 ; 15.561-15.570 and 38.640-38.745 for 206Pb,
207Pb and 208Pb. The present-day 87Sr/86Sr~ eNd and Pb Isotopic rat ios of the
rocks of Arqula Group rang e from 0,70431 to u.73511, from '12,91 to +10 . and
18.948-19.652; 15.564- 15.702 and 38.640-38.885. The 87Sr/86Sr and the
eNd obtained on sulphid es from the gold quartz veins, which occurs at shallow
and Interm ediary levels rang e from 0.70 500 to 0.712 10 and from - 1.11 to +
2.40, while for the deepest veins, the eNd are between + 1.25 and + 3.28 and
the 87Sr/86Sr of calcite and pyrite fall betwee n 0.70444 and 0.70930 . The
206Pb/ 204Pb, 207Pb/ 204Pb and 208Pb/2 04Pb rati os of all mineraliz ations are
18.970 - 19.258; 15.605 - 15.726 and 38. 813 - 39208. The carbonates present
87Sr/8 6Sr of 0,70445, which Is the same value of the host dacite. The Sr
Isotopic dat a Indicate tha t carbona tic lIu lds have a restrict hydrothermal
circulation , with in the host Igneous body . On the other hand , the Sr, Pb and Nd
Isotopic compositi ons of the sulphides suggest that the flu ids seems to have
circulated not only wi thin the Marmat o Stock, but also th rough the Arqu la
Complex, becomi ng these rocks a new target for minerai explorati on.
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Alkaline Igneous rocks, such as shoshonltes and alkalin e porph yri es, have
recently attracted much att ention among geoscientists worldwide, mainly due to
their associated minerali zation, and their Importance In reconstructing the
tectoni c setting of ancient terran es Into which they were Intruded. It has been
established In the past decade that these rocks are closely relat ed to certain
typ es of gold and base metal deposits. The Red Rlver-Jinshajlang strike-slip fault
zone on the eastern margin of the Tibetan plateau was orig inally produced by
the Ind ia-Eurasia coll ision ~60- 70 Myr ago. Numerous post- collisional ,
mantle-deriv ed alkaline Igneous rocks, with ages of ~40-30 Ma, have been
Intr uded along this fault zone. In recent years, several copper and gold deposit s
associated with the alkalin e Int rusions of th is region were discovered, such as
the Yao'an and Beiya gold deposits and the Yulong and Machangqlng copper
deposits studied in this paper. The mineralised Intru sions are felsic, with 5102
ranging from 61.4 to 67.7 wt% K20+Na20 from 8.1 to 11.5 wt% and
K20 / Na20 > 1. These deposits (ocated with in or around the Tibetan plat eau,
have been poorly studiedh and therefor e the relat ionship between min erali zation
and alkaline magmatism as not been well recognlsed.Thls paper presents He
and Ar Isotope analyses of these four deposits . The concent rations of 4He
tr apped In fluid Inclusions of pyrites from the ores are

~
0 . 7 - 54 . 1 )X lO - 6Cm3STpg- l , a nd those of 40Ar are
0.6-7.3)xl0-6cm3STPg-l ,3He/4He rat ios are 0.3-2.5Ra (Ra represents the
He/ 4He rat io of air, 1.39xl0-6), 40Ar/ 36Ar ratios are 316- 1736, and 3He/36Ar

rati os are 0.2-1 1.2xl0-3. Generally , the 3He/4 He, 40Ar/ 36Ar and 3He/36Ar
rat ios for the gold deposits are higher tha n those for the copper deposits. We
suggest that the ore-fo rm ing flulds of bot h gold and copper deposits were
differenti ated from the mantle-derived alkaline magmas , but were diluted by
modified air-saturated water (MASW) that experienced Intensive inte raction with
crustal rocks. However the magmatic fluids responsible for the gold deposits
were less extensively diluted by MASW, resulti ng In higher 3He/ 4He, 40Ar/ 36Ar
and 3He/36Ar rati os than the copper deposits.
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Gold only and sliver-rich gold deposits In South America are part icularly
abundant In the Peruvian port ion of the Andean orogen. Sign ificant new
discoveries have been made during the last decade In associat ion with Cenozoic
volcanic centers alon\l the Western Cordillera. The larg est, economically relevant
"gras s-root" dlscoverles of th is kind are the Yanacocha, Plerlna and Alto
Chlcama occurr ences; all of which show hlgh-sulfldatlon epith ermal charact er
with near-surface oxide overprinting and amenabili ty for diluted cyanide
leaching In heaps. Ore grades are 1 to 3 ppm Au with 10 to 100 ppm Ag. Gold­
and sllver-beanng minerals typically occur as submicroscopic particl es In
paragenetlc associat ion with early coveliite with vuggy silica or with late
acanthlte barit e and chalcedonlc silica In breccia mat rix. Hypogene sulfide
minerals Include enarglte, coveliit e and calcoslte ; hydrothermal alterat ion Is
dominated by pyrophyllite and/ or alunite . Minor examples of th is category are
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