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AR MINERALIZING AGE OF THE ARAES GOLD DEPOSITS, MATO /'

GROSSO STATE, BRAZIL

.,

INTRODUCTION
40 A • / 3YA I ' . d .Ar r ana YSIS was carn e out 111

metamorphic host-rocks and hydrothermal minerals
from the Araes gold mineral deposi t with the
purpose to con strain the timing of regio nal
metamorphism and the mineralizing process.

Araes gold deposit occ urs in the eastern part
of Mato Grosso State (Braz il), near the border with
Goias State. Main mineralization occ urs 4 Jan north
of the Mortes River and 2S km west of Nova
Xavantina tow n. In the area there are lithologies
representative of a volcanic sequence correlated to
the Cuiaba Gro up or , alternatively, rep rese ntative of
its basement. The Paraguay belt rocks developed on
the border of the Amazonian Craton (Fig ure I) and
comprises a roughly N-S trend of approximately
1500 Km long and 300 Km wide and the origin of
this fold belt is correlated to the Neoproterozoic
collage (Amazonian Craton and Paranapanema
block) which originated the Western Go ndwana.

LOCAL GEOLOG Y SETTING
The Nova Xava ntina volcano sedimentary

complex outcrops in a structural wind ow in the
studied area . In the north , there is an inverse fault­
contact with sediments of Diamantino Formation,
Alto Paraguai Group (Phanerozoic). In the western
area the Ponta Grossa Formation (Devonian of
Parana Basin) occ urs as isolated outcro ps. In the
eastern part of the fold belt (Cuiaba region), the
Cuiaba Group consists of fine-grained
metasedimentary rocks (phyllite s) and associated
quartzites. In the western part of the Paraguay belt,
Quaternary sediments ham per the limit with
magmatic arc terranes of Goias massif. In the north
of the ore outcrops the Alto Paraguai Group, which
consists of glaciomarine beds and sediments of
turbidite character with glacia l affinities overlain by
the carbo nate unit that marks the end of the glacial
influence, followed by a sequence of siliciclastic
rocks.

Representative litholog ic unit s observed in
region arc banded iron formations, metaul tramafic
rocks, metamafic rocks, metandesites, gra phitic

phylli tes, metacherts, sericite-quartz-phyllites,
metaconglomerates , metargilites, metasil tites and
quartzites. In the studied area, the sedimentary
struct ures are mainly observed in the BIF's,
quartz ites and phyllites . Subparallel to the
sedimentary bedding occurs the penetrati ve
foliation , which is roughly W-E/33S. This foliation
was interpreted as result of a shear zone (Araes shear
zone) activity during the regional metamorphi sm .
Th e main foli ation and the sed imentary bedding
(both loca lly WoE) are deformed by regiona l open
folds, which axial planes show a NW direction.

The geometrical patterns of the mineralized
quartz-vei n display an agreement with the features
of the Araes shear zone, suggesting that the
emp lacement used the anisotropy comprised by the
foliatio n origina ted during the shear zone formation
and preexisting bedding. Str ike-slip faults and
subhorizontal slikensides indicate a dextral
kinemat ics for the mineralized quar tz-ve in
emplace ment. An exte nsional regime is also
indicated by the occurrence of filling traps and radia l
quartz crystallize d in geodes within the quartz vein.
The brittle conditions of the minera lized quartz-vein
intrusion indicate that the mineralizing solutions
pro bably were active after the regio nal
meta morp hism. The youngest observed structure s
are dextral NW-SE trending faults and sinistral NE­
SW faults cutti ng the mineralized quartz-vein ,
resulting in four separated parts of the same vein

THE ARAES GOLD DEPOSIT
The Araes gold deposit is composed of a

single-vein (4-8 m thick and 6 Jan long) ore body
filling an ex tensional fault. It dips about 330 towards
NE and strikes WS W-ENE and NE and NW faults
disrupt it. Historically, the oldes t production was
done by 17111 ce ntury gold explorers in placers, which
record may be found in channels used to collect
water for grav imetric separa tion of gold. Th e seco nd
time occ urre d by open pits during a short period of
time (1989-199 1). After the open pit exp lorat ion
about five dozen of shafts were built (199 1-1992),
reac hing, the deepest one, at 90m. The underground
minin g was stopped when water regio nal
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und erground level was reached . Recent drilling
research carried out by the mining owner ac hieved
the volume of 40 ton of go ld.

The a re body was subdiv ided and nam ed ,
accordi ngly the sma ll go ld producer d ivision,
followi ng the blocks separate d by the NE and NW
faults and also due the highest go ld co nce ntra tion
are as separated by barren sec tors. In th is way, the
ore body sectors were denom inated as following
(fro m E to W): ( I) Roc inha portion: a 500m long
qu artz vein; (2) M6 veis portion : a 100m long qu art z
ve in, 8- IOm thick with high Au co nce ntration; (3)
Buracao porti on : a 200m long vein ; and (4)
Ba ndeirantes portion : 600m long vein. W estern ward
the fourth (not studie d) sec tor 2km long barr en
quartz vei n is observed.

Quartz and sulfides for m the min eralization :
pyrite (60%) , ga lena (20%) spha leri te (10%), and
chalcopyrite (10%) . Petrographic studies of poli sh ed
sec tions suggest an intergro wing tex ture between the
sulfi de phases. Ga lena, spha lerite and chalco pyrite
occ ur preferentiall y agglomerated or as inclu sion s
within pyrit e crystals . Th ere is no evide nce for a
second phase of cryst alli zation or reprecipitation in
fractures. Metavolc anic rocks, ph yll ite,
carbonaceous-r ich schis t are the princ ipal ga ngue
material.

Th e hangin g-wall and the foo ting-wall
lithologies are ind istinct. Either ph ylli tes, schis ts,
carb onaceou s ph yllit e and ferrifercu s ph yllites are
observed. At Roci nha sec tor a 20cm carbo naceous
pyrite-rich bed is observed in the hanging-w all. At
the Mo veis sec tor, a potent 8- 10m thick quartz vein
is frac tured and ox ided, res ulting in a red- yellow
co lor on the surfaces of the quar tz cr ystals. Th e
same ox idatio n may be ide ntifie d at Bu ra cao sec tor ,
whe re boudinages searching 10m th ick may be
locall y obse rved .

PROCEDURES
Th e samples fro m the Nova Xa va ntina area

were co llec ted at the Araes gold deposit area fro m
two ope n pi ts and from shafts. Th e met ab asic rocks
sa mp les were cr ushed and sieved at 30- 60 mesh es,
and hand picking und er a binocul ar microsco pe
separated the biot ite crystals. Arg ilic miner al
altera tions were separated manuall y fro m
minerali zed quart z vei n.

One grai n of biotite from the met ab asic rocks
and one grain of arg ilic alteration min eral fro m ore
bod y had their Ar isotop e co mpos itio n determined at
CPGeo-USP 40Ar/39Ar laboratory. Th e grains were
irradiated, toge ther with appropriate neutron flux
standar ds, at the IPE N/C NEM IEA-R I nuc lear
reactor. The samp les and standards were placed into
aluminum con tainers . The standard used was the
bioti te GA- 1550. Th e ages ado pted is 98.8 ± 0.5 Ma.

T he step heating procedure was used , in
whic h laser output po wer is co mpute r-dr iven to a
predetermined va lue and maintained at that inte nsity
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for 30-60 seconds. Th is procedure is repeated
several tim es for a sample, at progressively higher
laser output power. As res ult of this procedures
several frac tio ns of the Ar gas co ntained in the
sa mple were ex trac ted at progressively higher
temperature. Each Ar gas frac tion obtained
separately in the mass spectrometer, yie lding
separated res ults, which were j oin ed in the apparent
age versus % 39Ar released diagram . If 60% of the
released gas yie lds the sa me age (within errors) is
defined the plate au age. Integrated age co mprises
the average of the all gas frac tions released in each
step. Th e analysis were do ne using the Mass
An alyzer Products (U K) MAP- 215-50 mass
spectrome ter with two indep end ent co llec tors, a
Far aday coll ector positioned on the high-mass side
of the optic axis and a Balzers 217 electron
multiplier posit ion ed on the low-mass side . Blanks
wer e measured between eac h step of the step- heating
procedures.

RESULTS
Th e res ults of the 40Ar/39A1' analy sis of one

biotite grain from met abasic rocks and one grain of
hydroth erm al alte ra tion separated from the quartz
vein are present ed .

Th e sample AR- I05 had one grai n analyzed
whi ch res ults yie lded a 40ArP9Ar plateau age of 539
± 1.6 Ma and an integrated age of 543.3 ± 0.5 Ma
(Figure 2) . Th e plateau age may be interp reted as the
metam orph ic peak age of the rock analyzed. From
the second sa mple (97- 103), the gra in ana lyzed by
40Ar/39Ar ste p-heating technique yie lded an
integrated age of 539.3 ± 0.5 Ga (Figure 3). The
spe ctru m show higher ages in the fin al steps,
indicating partial argo n-loss in the grain analyzed.
Th is case may be similar to the one reported in the
literature in whi ch it was dem on strated that if a
min eral cools suffic iently slowly throu gh its closure­
temperature ran ge, it is possibl e to obtain a spectrum
tha t is not a plateau , but ra ther has the general
characteristics of a diffu sive-loss profile due to an
episodic eve nt. Th e apparent age from the lowest­
temperature ste p in such a case does not, however,
refl ect the time of a discrete thermal event, but the
time of ultim ate closure following slow coo ling. The
degree of di sturbance of the spectrum fro m a plateau
is a functi on of the coo ling ra te and the diffusion
geometry of the min eral; such a spec tra appear to be
most co mmo n for slowly coo led alkali feldspar. The
similari ty of suc h slow cooling spectra resulting
from episodic Ar loss may make it difficult to
distin gui sh the two.

Th e potenti al for direct measu rem ent of the
de posi tional proces s of argi lic minerals during
hydroth erm al solution percolation may be eq uivalent
to the determ inat ion of dep osition al age of
sedime ntary rocks by util izin g clay min eral s. As
authige nic clays gro wn in sedime ntar y rocks, argilic
minerals deposited du ring the hydroth ermal
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solutions activity present very fine crystal size,
which allow loss of radiogenic arg on at ambie nt
temperatures, ca usi ng the measure d ages to be too
young. 40Ar/39Ar age spectrum measurem ent s on
argi lic minerals generally do not give sensi ble
results owing to loss of both 40Ar and 39Ar during
irradiation, and because re lease of argo n in the
vacuum system du ring a step heating experiment
probably occ urs by breakd own of the mi neral lattice
rather than by vo lume diffusion .

CONCLUSIONS
The 40Ar;39Ar, Pb and S data here reported

may suggest important constraints in the geo logical
characteristics on the Araes go ld deposit. Based
upon these isotopic results and the discussion abo ve
we may suggest the follo wing conclus ions.

The age of the metamorphic peak of the
Paraguay is about 539 Ma . This event pro bably is
result of the co llisional processes between the
Amazonian craton and the Parana panema (or an

extens ion of the Rio de la Plata cra ton). Pos­
tectonic extensional kynematic of the Paragu ay be lt
age of 504 Ma is indicated to be the res po nsible for
the metalli c co ncentration of the Araes go ld deposi t
rather than the Pb model age of 532 Ma obtai ned
from the sulphides . Th is las t age may be correlated
to the reg ional metamorph ic event here dated at 539
Ma in agreem ent with the ages reported in the
literature.

Th ese isotopic data added to the geo logic
characteristics of the Araes go ld deposit arc
considered to suppo rt a mod el in whi ch the
mineralization is epige netic and the minerali zing
fluid s are considere d to be filled ex tensional faul ts
parallel to the host-rocks foliation. Th e Araes go ld
deposits yielded ages corre late d to
BrasilianiPanAfrican event and they were pro bably
form ed during an extension al pos-tectonic period ,
which may characterize an important me tallogenic
epoch in the region, whic h may be a help ful
contribution in a region al exp loratory mod el.
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Figure I. Structu ral re lat ionship bet ween the Paraguai Belt , Amazon Cra ton, Paranapanem a cratonic frag ment
and Rio Apa Block. Cratonic fragments in the inset are: AMZ-Amazonian; WAF- West Africa; RAP-Rio Apa ;

RDP-Rio de La Plata; AA-Arequipa-Antofala ; PP-Paranapanema; SF-CG- Sao Francisco-Co ngo; KH R­
Kalahari .
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Figure 2. Sampl e AR-I07 apparent age versus % 39Ar released diagram. The plateau age of 539.6 ± 1.3 Ma is
interpreted as metamorph ic age of the sample analyzed.
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Figure 3. Sampl e AR-I03 apparent age versus %39Ar released diagram . The integrated age of 503.1 ± 0.6 Ma is
interpreted as the mineralizing epoch of the Araes gold deposit. See text for discussion.
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