
ii ii 

T~~ernatanal Geolog~c~I Wo~ress (2a. x.989 
~:as~~ton) 

}}''S 
4w~?~~.~~3 •~. • t7~1 

DEDALUS - Acervo - IGC 

u ii u ~~ 
30900001639 

L 

M i 

Abstracts 

i ii 

Volume 1 of 3 
~~ f~ 'ti ~.. ,~ a ~. 

>;' ~• 
~' ~ `~•`` 
Iv 

i 
`" 

n 
f 

~y ~ t 
~ i 

.i1' Z.~` . }~ . f

~- 
~`~p.."f 

28th 
International 

Geological Congress 

Washington, D . C . USA 
July 9-19, 1989 

IIIII~II~~ 

 • ;  ~1~111~1~. ~ , ~~„~. -  . . . 

G~ 



'.liasalts and rocks of the differentiated complexes, according to 35 
determinations, erupted between 15 and 33 mybp, with a maximum 
`from 25 to 28 mybp (Upper Oligocene) (5). 

According to the Rb/Sr isochrone the potassic volcanics of Chacay' 
a aze 19 mybp. (8). 

:Tlvo K/Ar determinations of basanites and olivine nephelintes of the 
a Queupuriiyeu—showing a similar subsaturate dnature as many of 

`~'postplateau manifestations—revea119 to 21 mybp. (5). 
-The stress field at the time of the voluminous plateau basalts effusions 
• ~ s to have been distensive. The regulaz radial design of the outcropping 
'i es in Siera Apas (3) evidences that the settlement of the. differentiated 
~fusive centers occurred under a passive regime. 
,The geological moment of the eruptions and settlement of these vol-
~~'cs was not random but adjusts in tie with the orog_enic events of the. 
~~~tiguous folded belt. 
:The age of the "anorogenic" eruptive rocks of the Somuncura plateau 
mrresponds to the distensive periods of the crust between the Inca orogeny 
~~mpressive deformation phase = 35 mybp:) and the Quechua I orogeny 
t10 mybp.) manifested in the Andean Cordilleta (1,2,9)_The uprise of 

f~'-e lavas can be related to deep lithospheric fractures and continental 
:• t tectonic readjustment after the Inca compressive orogenic phase. 
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b, Rb-Sr, and K-Ar Systematics of Rock Types in Lagoa Real Ura-
Province, South Central Bahia, Brazil 

Geochronologicalrnvestigation using different isotopic systems (Pb-Pb, 
'b-Sr, K-Ar) has been carried in the granite-orthogneiss complex of Lagoa 
'eat, Bahia, one of the most important uranium provinces of Brazil 
(ngeuas et al:, 1981). 
`Rb-Sr whole-rock data for eight migmatitic gneisses of the so- called 
_,basement complex" yielded an isochron age of 2650 /pmn 100 Ma with 

initial ratio of 0.712 /pmn 0.004, corresponding to the peak of Jequie 
aogenic cycle, an important tectonomagmatic period in eastern Brazil, 
' n the regional crystal province was probably formed. 

he lead-lead isotope data for five underformed granites (Sao Timdteo 
nice) and seven gneisses (Lagoa Real orthogneisses) defined awell-
~d isochron with a calculated age of 1710 /pmn 100 Ma and a model µ t
ie of 8.38. This overlapping range of lead isotope composition for gran-
and gneisses lends support to the hypothesis of the deformed rocks 

ng equivalent to the granites; in consequence, the common lead isotopic 
position seems not to have been affected by the process of gneissifica-

n.The granite samples analyzed for Pb isotopes also yielded similar Rb-
isochron age -(1710 /pmn 45 Ma); (s~Sr/86Sr); = 0.715, and the age 
ues are in agreement with some already available U-Pb zircon dates 
¢pin et al., 1988), indicating that 1700 Ma represents most probably the 
of granite formation. The initial Sr isotopes ratio, as well as µ t value, 

ggests that the granites formed from the melting of crustal components. 
n'contrast to the Pb-Pb systematics, the Rb-Sr data for the orthogneiss 
awed that the Rb-Sr isotopic system has been highly. disturbed as is evi-
nced byisochron diagrams with analytical points exhibiting some disper-
m around best-fit lines with apparent ages of 1500 Ma, 1200 Ma, and 

000 Ma, which do not seem to have much geological significance. The dis-
rbance of the Rb-Sr system appears to be the result of Rb gain and/or Sr 
ss; during one or more tectonothermal events in Mid-Late Proterozoic 
nes. K-Ar data on minerals yield ages in the range of 500-570 Ma, which 
ay be correlated with tectonic events associated to the Brasiliano orogenic 
~cle, representing the final regional cooling. 
The present investigation complements the data akeady obtained by Tur-
n et al. (1988), which indicated ages of 1725 Ma, 1395 Ma, and 480 Ma, 
spectively, for granite formation, uranium mineralization, and tectonic 

rejuvenation. Altogether, the data do not provide an unequivocal age for 
the uranium mineralization, which could have occurred in several succes-
sivepulses. 
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Collision-Related P-T--time Path for Prieska Copper Mines, South Africa 

Intensive petrographic and geochronological studies azound the Prieska 
Copper Mines near the Eastern boundary of the Grenville age Namaqua 
Province of Southern Africa has led to the establishment of a well con-
strained P-T--time path for the region. 

The country rocks, which form part of the Areachap Group, are the high 
grade metamorphic equivalents of dacite to basalt volcanic rocks and their 
immature sedimentary derivatives, the geochemistry of which suggests for-
mation in a back arc tectonic setting close to 1300 Ma. The orebody com-
prises about 50 Mt of massive pyrite, with sphalerite and chalcopyrite. It 
was first interpreted as an almost unmetamorphosed Noranda-like volca-
nogenic deposit by Middleton (1975), then by Wagener (1980) as the prod-
uct of precipitation from the waters of an evaporitic basin. Our work has 
shown that it is highly metamorphosed and can best be explained as a 
Besshi-like volcanogenic deposit related.to basaltic magmatism in a back-
arc basin. 

Four phases of metamorphism M 1 to M4 and three deformational events 
F 1 to F3 are distinguished and their relationships determined using textural 
and mineralogical criteria in drill-core samples within 5 km of the mine. 
The metapelitic country rocks and peraluminous alteration zone show the 
clearest response to changes in metamorphic conditions, while bashes gen-
erally retained amphibolite facies parageneses. The P-T conditions for 
each metamorphic phase determined using experimental reaction lines and 
geothermobaromtry are shown in Fig. 1. 

MI is characterized by the inferred former presence of staurolite (seen as 
hercynite sillimanite cordierite magnetite pseudomorphs) and fibrolite 
pseudomorphs after kyanite, which developed at 1210 Ma. These minerals 
gave way to higher temperature sillimanite, cordierite and garnet-bearing 
M2 assemblages, while hypersihene-bearing assemblages developed at a 
few localities. M2 parageneses aze dominant in most samples. 

M3 sillimanite phlogopite grain boundary coronas are evidence of a 
short pulse of fluid influx while high temperatures prevailed, and the intru-
sion of M3 pegmatites is dated at 1101 Ma. M4 minerals kyanite, staurolite, 
biotite, garnet, muscovite and chlorite formed in that order during a retro-
grade cooling history from 1070 to 965 Ma. 

Sulphide minerals within the Prieska Orebody also show a complex his-
tory starting with F2-M2 "durchbewegung", through M3 oxidation reac-
tions, and ending with dissemination in fractures during F3 and M4. 

A model P-T--time path proposed for this region based on the P-T data 
given in Fig. 1, together with geochronological data from Pb/Pb, Rb/Sr, 
Ar/Ar and Sm/Nd studies, is shown in Fig. 2. It conforms to collision 
event models in which an eazly, rapid pressure. increase is followed by a 
curved thermal relaxation and uplift path back to the surface. A thermal 
spike is superposed on this path to account for the M2 and M3 events, and 
this is ascribed to the short-lived thermal effects of ascending lower crustal 
melts, represented at Prieska Mine by an anorthosite body to the east. The 
implication that this "regional" metamorphism is actually a "contact" 
phenomenon is supported by the variations in M2 grade from lower 
amphibolite to two-pyroxene granulite found within aten-kilometer belt 
centered at Prieska Mine. 

The concept of a collision event in the Areachap Group is consistent with 
recent structural studies which related strain data to a "iranspressional" 
stress field, and recognized major thrust faults in the Namaqua Front 
region. Geochemical evidence of subduction-related volcanic rocks in the 
belt also imply the existence of an ocean basin which would have closed by 
collision. 

The development of this model is the result of many years work in the 
region. We had access to a large set of samples, of which only a few pro-
vided the crucial data which enabled us to work out the sequence of struc-
tural and metamorphic events. We suggest that if similar detailed work is 
carried out on other volcanogenic massive sulphide deposits, many of them 
may also be found to have pazticipated in continental collision events. 
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