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ABSTRACT
Two major magmatic pulses of the granitic Florian6polis Batholith in Santa Catarina State, southern Brazil,

occurred between 613 +5 Ma and 595 £ 5 Ma, during the Neoproterozoic Brasiliano Cycle. These ages were

obtained by U-Pb isotopic determinations with the sensitive high mass-resolution ion microprobe on igneous

zircons from Pedras Grandes Suite in Santa Catarina State. Euhedral zircons remained unaltered close to a

fluorite vein deposited at 180°C or more. These ages suggest a northern limit for the Pedras Grandes Suite,

explaining the spatial relationship between the fluorite veins and the source rock.

Key words: SHRIMP, Pedras Grandes Suite, zircon, geochronology, fluorite.

INTRODUCTION

The extensive Neoproterozoic granitic magmatism
of the Brasiliano Cycle in the Precambrian/Cam-
brian shield of Santa Catarina State in southern
Brazil (Fig. 1) is poorly known from a geochrono-
logical point of view. Its major significance for
crustal building motivated this geochronological in-
vestigation. Granitic rocks are exposed in most of
the southern part of the shield and their emplacement
ages in the entire shield has been bracketed between
650 and 550 Ma by conventional U-Pb zircon dating
(Basei et al. 2000) or between 640 and 590 Ma by
ion microprobe data in the central part of the shield
(Silva et al. 2002).

*Member Academia Brasileira de Ciéncias
Correspondence to: Andréa R. Jelinek
E-mail: andrea.jelinek @ufrgs.br

The southern part of the Floriandpolis Batholith
consists mostly of the Pedras Grandes Suite, which
is poorly known geochronologically (Sallet et al.
2000). Only two zircon SHRIMP U-Pb ages are
known for rocks exposed tens of kilometers to the
north of the area studied here (Silva et al. 2002)
points to the need of additional investigations to
establish the timing of intrusion age of the major
granitic suites. The granitic rocks in the southern-
most part of the batholith have been included either
in the Pedras Grandes Suite or in the Tabuleiro Suite,
an issue that requires clarification.

The stability of zircon in many geological en-
vironments has been long recognized (e.g., Hanchar
and Miller 1993, Vavra et al.1996, Hartmann et al.
2000). The mineral may remain as a closed sys-
tem for long periods of time, even at high temper-
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Fig. 1 — Location map. Modified after Silva et al. (2000).

atures (Cherniak et al. 1997, Lee et al. 1997), be-
cause lattice diffusion is an extremely slow process
in zircon. On the other hand, defective zircons may
have a much lower closure temperature and Pb diffu-
sion may take place at temperatures as low as 210°C
(Meldrum et al. 1998). Because the continued in-
vestigation of zircon stability led to the systematic
decrease in the blocking temperature, our secondary
goal in this study is to verify the stability of zircon
under conditions of strong but low temperature al-
teration.

In this investigation, we determined the ages
of two rock samples from the Pedras Grandes Suite
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using the sensitive high-mass resolution ion micro-
probe (SHRIMP II). The southern portion of the Pe-
dras Grandes Suite was altered by successive hy-
drothermal events: one hydrothermal event dated
(apatite fission track dating — Jelinek et al. 1999)
at 145 Ma, preceding the opening of the South At-
lantic Ocean; and three strong fluorite mineralizing
events between 130-76 Ma. This fact allows us to
investigate the behavior of zircon under hydrother-
mal conditions with long duration in rocks simul-
taneously affected by fragile deformation. For this
purpose, we collected two samples of the Pedras
Grandes granitic suite, one in an unaffected envi-
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ronment and the other strongly affected by the hy-
drothermal event in the immediate contact of a flu-
orite vein. We then determined the magmatic ages
and tested the geochemical stability of zircon un-
der low-temperature hydrothermalism of a complex
evolution. As demonstrated further on, the results
obtained in the altered sample show that the zircon
was not affected by the hydrothermalism. The new
ages combined with aerogamaespectrometry data
(Hoff, unpublished data) provide new constraints for
the role of the granites of Santa Catarina Fluorite
District as source rocks of fluorite mineralization.

GEOLOGICAL SETTING

The Precambrian/Cambrian geology of southern
Santa Catarina State is dominated by the large Flori-
andpolis Batholith, with approximately 12,000 km?
(Zanini et al. 1997, Basei et al. 2000, Silva et
al. 2000, 2000a, Silva et al. submitted, Sallet et
al. 2000), in which the Pedras Grandes Suite is
the dominant plutonic body (Fig. 1). The region
is commonly included in the Neoproterozoic Dom
2000).
coarse-grained biotite and hornblende monzogran-

Feliciano Belt (Basei et al. Medium to
ites are the main lithologies of the Pedras Grandes
Suite. This suite is dominated by K-rich granites
with postcollisional geochemical characteristics.
Intrusive syenogranites and a few alkaline granites,
commonly ascribed to the Tabuleiro Suite, are also
present (Silva et al. submitted). Remnants of Pa-
leoproterozoic crust are found in several places and
outcrop nearly continuously in the northern part of
the batholith; a 3-km long remnant occurs in the
southern part. Large subvertical dextral shear zones
cut the batholith in a northeasterly direction (Basei
etal. 2000, Bitencourt, unpublished data). The Pro-
terozoic basement was covered by sedimentary and
volcanic rocks of the Paleozoic/Mesozoic Parana
basin. Recent erosion exposed the batholith among
remnants of the Phanerozoic sedimentary cover.
The Floriandpolis Batholith has intrusive con-
tacts in the north with the Brusque Group (Hartmann
et al. 2000, Basei et al. 2000), composed of low to

medium grade schists of clastic derivation. Intrusive
contacts are also seen with the Camborid Complex
of Paleoproterozoic age (Silva et al. 2000a). Al-
though the chemical and petrographic compositions
of the granitoids are restricted, the internal struc-
ture of the batholith is complex due to multiple in-
trusions of granite plutons. The granitic rocks are
mostly high-K calcalkaline, such as sample 1 in this
investigation. A-type granites are also present and
form the Tabuleiro Suite (e.g. sample 2).

The granitic rocks were altered by fluorine-
bearing hydrothermal solutions next to fluorite veins
(Bastos Netoetal. 1997). The rocks were previously
affected by brittle-ductile deformation, propylitic al-
teration and two microfracturing stages with asso-
ciated alteration. Chlorite geothermometry yields
temperatures around 250°C for these hydrothermal
alterations. These stages were followed by several
generations of microfractures with associated alter-
ations correlated to the ore vein opening/filling pro-
cesses during the Mesozoic and Tertiary, at +200°C,
£160°C and £100°C. High fluorine content indi-
cates that the hydrothermal solutions had an acid
character, uncommon in low temperature fluorite ore
veins (Bastos Neto et al. 1997). Fission track dating
of apatites next to the veins yielded ages of 144 Ma,
130-115 Ma, 98-93 Ma and 89-76 Ma (Jelinek et
al. 1999).

The first phase of geological surveys at a scale
of 1:50,000 carried out in the fluorite district in the
1960’s and 70’s by DNPM geologists led to the
subdivision of district granites into large number of
granite bodies and the creation of two-dozen terms
to describe them. In the 1980°s, geological map-
ping was carried out on more regional scales (Hor-
bach and Marimon 1982, Morgental and Kirchner
1983), a consensus was reached hat the district area
granitoid rocks comprise one major granitic body,
the Pedras Grandes Intrusive Suite (in the sense of
Morgental and Kirchner 1983). The suite is exposed
for approximately 150 km towards the NNE-SSW
from the island of Floriandpolis to the extreme south
of the state where it is covered by the Parana Basin.
In this region, smaller granite intrusions were also
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mapped, and were called the Tabuleiro Suite [Hor-
bach and Marimon 1982, Sallet (unpublished data),
Bastos Neto (unpublished data)] or Guabiruba Suite
[Morgental and Kirchner 1983, Silva et al. 2002,
Morgental (unpublished data)].

More recently, mapping by CPRM (Silva et al.
2000) subdivided the Pedras Grandes Suite into sev-
eral granites (Fig. 1). In this work, (1) the designa-
tions of the Imarui/Capivari Granites correspond to
the Pedras Grande Suite (in the sense of Morgental
and Kirchner 1983) whereas the Jaguaruna Granite
corresponds to the Tabuleiro Suite (in the sense of
Sallet, unpublished data), (2) the Jaguaruna Granite
represents a variation of the Imarui/Capivari Granite
facies. In this way, the CPRM mapping corroborates
the proposal of Sallet (unpublished data) and Bastos
Neto (unpublished data), that the Tabuleiro Granite
corresponds to a fine-grained facies of the Pedras
Grandes granite. We adopt this classification of the
regional granitic bodies for the present age dating
investigation.

Selected previous geochronological data of the
Floriandpolis Batholith (Table I) established (Fig. 1)
two age groups for the granitic magmatism of east-
ern Santa Catarina State outside of the area of in-
terest (U-Pb in zircons; Silva et al. 2002 and un-
published data): (1) 628 4+ 7 to 610 £ 6 Ma for the
Guabiruba Granite and 626 &= 8 Ma for the Paulo
Lopes Granite and; (2) 617 &9 to 597 £ 9 Ma for
the Tabuleiro Granite and 593 £ 16 Ma for the Val-
sungana Granite.

SAMPLE DESCRIPTION
GRANODIORITE, SAMPLE 1

Sample 1 belongs to the Pedras Grandes Suite, and
was collected far from the hydrothermalized region
in order to obtain the magmatic age of the central
area of the batholith and the characteristics of the
population of zircons in an environment not affected
for the hydrothermal processes. Here the granodi-
orite contains plagioclase, potassic feldspar, quartz
and biotite. Opaque minerals, apatite and zircon
compose the magmatic accessory phases. Weak hy-
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drothermal alteration is indicated by small amounts
of epidote, sericite, chlorite, opaque minerals and
carbonate.

The rock has a medium to coarse-grained in-
equigranular texture and shows synmagmatic de-
formation structures marked by narrow discontinu-
ous bands of polycrystalline quartz with ondulatory
extinction and oriented biotite. Plagioclase is the
dominant mineral, and is altered to sericite and epi-
dote. Plagioclase also shows a myrmequitic inter-
growth with quartz in the more pronounced defor-
mation zones.

Zircon grains of this sample are elongated
euhedral to subhedral prisms up to 300 um long,
and are clear to yellow to greenish yellow in color.
Prismatic to subrounded inclusions are very com-
mon, as well as rounded to nearly orthogonal frac-
ture systems.

HYDROTHERMALLY ALTERED MONZOGRANITE,
SAMPLE 2

Sample 2 was collected in the southern portion of
the Pedras Grandes Suite in the immediate contact
with a fluorite vein, and was strongly affected
by the hydrothermal event that produced the fluo-
rite mineralization. This monzogranite is strongly
altered, but the magmatic texture and mineralogy
can still be identified. It is a medium-grained, in-
equigranular rock with K-feldspar as the most abun-
dant mineral, followed by quartz, plagioclase and
biotite; accessory minerals are titanite, opaque min-
erals, apatite and zircon. A volumetrically large
alteration assemblage consists of epidote, sericite,
chlorite, opaque minerals, fluorite and carbonate.

Zircon in this sample consists of long, euhedral
prismatic crystals although short euhedral to subhe-
dral prisms are also present and pyramidal termi-
nations are common. The zircons vary from very
clear to greenish yellow to reddish brown to nearly
black. Fracture systems occur throughout the popu-
lation. Prismatic to elipsoidal or subrounded apatite
inclusions are common in the zircons.
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TABLE 1

Previous geochronological data of the Florianopolis Batholith. All data are U-Pb zircon.

All previously analyzed samples are from the area located to the north of Figure 1.

Granitic phase Magmatic age (Ma) | Dating method Source
Serra do Tabuleiro Granite 594 £ 8 SHRIMP Silva et al. (1997)
Tabuleiro Granite 6179 SHRIMP Silva (unpublished data)
Paulo Lopes Granite 626 + 8 SHRIMP Silva (unpublished data)
Guabiruba Granite 478 £ 14 Tims Basei (unpublished data)
Ghabiruba Granite 628 £7 SHRIMP Silva (unpublished data)
Valsungana Granite 647 £ 12 Tims Basei (unpublished data)
Valsungana II Granite 593+9 SHRIMP Silva (unpublished data)
Major Gercino Suite 640 Tims Basei et al. (1995)
Santa Luzia Granite 600 £ 7 Tims Basei (unpublished data)
Vargem Grande 611+3 SHRIMP Silva et al. (2002)
Estr. Rancho Queimado-Forquilha 608 + 7 SHRIMP Silva et al. (2002)
Alto Varginha 579 £8 SHRIMP Silva et al. (2002)
MATERIALS AND METHODS 20-30 um were analyzed from morphologically

ANALYTICAL PROCEDURES

Zircon crystals were separated by grinding crushed
rock samples in a ring mill. The ground sample was
passed through a 60 mesh nylon disposable sieve
and washed. Zircon was then separated using heavy
liquid (LST and di-iodomethane) and magnetic
separation before representative grains were hand
picked under a binocular microscope. Selected
grains were mounted in an epoxy disc with chips of
the CZ3 zircon standard (564 Ma), ground and pol-
ished until nearly half of each grain was removed,
microphotographed in transmitted and reflected
light, and imaged for its internal morphology using
a scanning electron microscope, i.e. back-scattered
electron and charge contrast imaging (Watt et
al. 2000). The mount was then cleaned and gold
coated in preparation for SHRIMP analyses.

The zircons were analyzed for U, Th and Pb
using the sensitive high resolution ion microprobe
(SHRIMP 1I) at Curtin University, Western Aus-
tralia, using methods originally published by
Compston et al. (1984) and more recently stated
by Smith et al. (1998). Circular to oval areas of

distinct areas chosen within zircon grains, together
with replicate analyses of the CZ3 standard in the
same epoxy mount. Corrections for common Pb
were made using the measured >**Pb and the Pb iso-
topic composition of the Broken Hill galena. The
level of common Pb is similar to that observed in
the CZ3 standard and is considered to be largely de-
rived from the gold coat. The uncertainty in all ages
has a 95% confidence level, unless otherwise stated.

The data were plotted in the classical concordia
diagram. The mean ages are weighted means at the
95% confidence level, while the single data point
listed in Tables I and II are given at 2 sigma errors.

RESULTS

Based on back-scattered electron (BSE) and charge
contrast (CC) imaging of zircon crystals from sam-
ple 1 (Fig. 2), the zircon population consists of eu-
hedrally zoned to structureless crystals with well-
defined pyramidal terminations. Euhedral zoning
is more prominent towards the grain rims. More
rarely, some zircons show internal cores with faint
oscillatory zoning which resembles the zoning de-
rived from magmatic growth (Vavra 1994).

An Acad Bras Cienc (2005)77 (1)
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Fig. 2 — Backscattered electron (BSE) and charge contrast (CC) images

of zircon grains from Sample 1. Circles indicate spot location; ages

indicated in Ma. CC images were blackened with computer software.

Twenty-one SHRIMP spots were analyzed in
fifteen zircon grains for this sample (Table II) and
the U-Pb isotopic data plotted in a concordia dia-
gram (Fig. 3). Most analyses are concordant at ap-
proximately 613 Ma, but two are discordant. These
two (spots 21-1 and 14-1) have high common Pb
content and are interpreted as affected by recent Pb
loss. The remaining nineteen analyses are concor-
dant with low common Pb and yield a mean
206pp/238Y age of 613 + 5 Ma (x? = 0.90; 95%
confidence level). Since all these zircons have faint
oscillatory zoning and pyramidal terminations, this
age is considered to be the magmatic age.

BSE and CC imaging of sample 2 (Fig. 4) indi-
cates that this population consists of homogeneous
and structureless zircon grains with faint oscillatory
zoning mainly near the rims. Twenty-six spots from
seventeen zircon grains were analyzed for sample
2 (Table III) and U-Pb data are plotted in a con-
cordia diagram (Fig. 5). The data form a cluster at
about 600 Ma with most of the data being concor-
dant within error limits. Four spots lying off the con-
cordia were found; spots 10-2 and 11-1 statistically
yield ages lower than the other data in the sample
and more than 10% discordant; they are interpreted
to have undergone Pb loss. The other two spots lying
off the concordia, spots 8-1 and 2-2, have ages which
are older and more comparable with the 613 Ma age
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of sample 1. In both analyses, data were collected
in core regions and may represent xenocrysts. All
other 22 spots on zircons grains from sample 2 yield
a 20Pb/238U age of 595 £ 5 Ma (n = 22; x2 = 1.09;
95% confidence level). Based on the characteristics
shown in the BSE/CC images (Fig. 4), this is inter-
preted to represent the magmatic age of this popu-
lation.

DISCUSSION AND CONCLUSIONS

Two different magmatic ages were obtained in this
study for the two age groups identified in previous
research; the oldest (based on 2°°Pb/?38U ratio) is
the 613 &= 5 Ma, obtained for a granite sample from
the central zone of the batholith. The youngest,
595 £ 5 Ma, collected in a locality mapped by var-
ious authors as ‘Pedras Grandes’, except for the
mapping by Silva et al. (2000), who used the term
Imarui/Capivari.

The results show older ages near the central
region of the batholith (representing the first grani-
tic magmatic pulses) and the lowest age is for the
southwestern edge of the batholith, representing a
younger pulse of magmatic activity.

On the other hand, based on aerogamaspectro-
metrical data (Hoff, unpublished data) it has been
shown that the fluorite district is divided into two
domains (Fig. 6). In the southern domain there is
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TABLE II
Zircon SHRIMP isotopic data for sample 1.
Spot U Th/U 206 Ratios # Age (Ma) Conc.
ppm % 207 p 296 pp, T 208 p,/206 ppy + 206,238 T 207pp235y T 206pp238y | + %
21-1 704 0.23 0.72 0.0615 0.0010 0.0499 0.0022 0.087 0.001 0.74 0.02 539 6 82
14-1 789 0.13 0.39 0.0606 0.0008 0.0351 0.0015 0.095 0.001 0.79 0.01 585 6 94
16-2 217 0.38 0.43 0.0564 0.0029 0.1153 0.0066 0.098 0.001 0.76 0.04 601 7 129
13-2 1092 0.28 0.26 0.0605 0.0008 0.0824 0.0017 0.098 0.001 0.82 0.01 602 5 97
19-1 228 0.88 0.06 0.0593 0.0013 0.2720 0.0035 0.098 0.001 0.80 0.02 603 7 104
13-3 317 0.60 0.54 0.0564 0.0022 0.1705 0.0052 0.098 0.001 0.76 0.03 604 6 129
17-1 483 0.50 0.12 0.0590 0.0014 0.1482 0.0032 0.099 0.001 0.80 0.02 608 6 107
10-1 230 0.87 0.23 0.0600 0.0012 0.2625 0.0032 0.099 0.001 0.82 0.02 611 7 101
6-1 950 0.22 0.25 0.0606 0.0006 0.0679 0.0012 0.100 0.001 0.83 0.01 612 6 98
6-2 1188 0.22 0.00 0.0610 0.0003 0.0679 0.0005 0.100 0.001 0.84 0.01 612 6 96
25-1 104 0.55 0.08 0.0590 0.0027 0.1704 0.0063 0.100 0.001 0.81 0.04 613 8 108
18-1 1106 0.35 0.03 0.0606 0.0004 0.1070 0.0009 0.100 0.001 0.84 0.01 614 6 98
2-1 375 0.47 0.02 0.0603 0.0009 0.1470 0.0021 0.100 0.001 0.83 0.02 616 7 100
8-1 923 0.28 0.02 0.0606 0.0005 0.0844 0.0008 0.100 0.001 0.84 0.01 616 6 99
20-1 1088 0.22 0.02 0.0607 0.0004 0.0674 0.0008 0.100 0.001 0.84 0.01 617 6 98
22-2 782 0.35 0.00 0.0603 0.0004 0.1087 0.0008 0.100 0.001 0.83 0.01 617 6 100
16-1 716 0.32 0.05 0.0604 0.0005 0.0975 0.0011 0.101 0.001 0.84 0.01 618 6 100
16-3 449 0.31 0.00 0.0592 0.0008 0.0951 0.0015 0.101 0.001 0.82 0.01 619 6 108
17-2 1532 0.28 0.14 0.0595 0.0007 0.0829 0.0013 0.101 0.001 0.83 0.01 619 5 106
11-1 525 0.33 0.00 0.0606 0.0006 0.1013 0.0013 0.101 0.001 0.84 0.01 620 6 99
13-1 504 0.11 0.01 0.0601 0.0007 0.0337 0.0012 0.101 0.001 0.84 0.01 622 6 102

UWA SHRIMP mount 9855. # is the ratios corrected for common Pb; conc is the concordance; £206 is the percentage of common Pb found in 290Pb,

0.1 T T T T ‘
Pedras Grandes granodiorite 650
Sample 1
0.10 [—
wD i
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@0— — —
< 550
0.09 |— —
i 613+5Ma (20)] |
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0.08 ‘ ‘
07 08 09
20
"Pb/U

Fig. 3 — Concordia diagram for SHRIMP U-Pb data of 19 zircon grains (21 analy-
ses). Two analyses not included in age calculation are identified (14-1 and 21-1).

an area which is elongated in the NE-SW direction
characterized by a larger total potassium channel and
the F-Factor count which, apparently, delineate a
granite body. Based on the potassium channel count
and the F-Factor, it may be deduced that around

this granite body there is a peripheral zone strongly
affected by hydrothermalism. Hoff (unpublished
data) named Pedras Grandes Massif the set which
includes the central zone and the peripheral band.
According to this interpretation, the Tabuleiro Suite

An Acad Bras Cienc (2005)77 (1)
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TABLE III
Zircon SHRIMP isotopic data for sample 2.
Spot U Th/U 206 Ratios # Age (Ma) Conc.
ppm % 207pp,206pp + 208 pp,206 pp, + 206 pp,/ 238y + 207pp235y + 206pp238y | + %
87-1 327 0.51 0.50 0.0566 0.0022 0.1563 0.0053 0.092 0.001 0.72 0.03 570 6 120
68-1 214 0.73 0.24 0.0591 0.0029 0.2172 0.0069 0.095 0.001 0.77 0.04 582 7 102
6-3 118 0.97 0.17 0.0601 0.0046 0.3040 0.0116 0.095 0.001 0.79 0.06 583 9 96
1-1 166 0.51 0.00 0.0598 0.0009 0.1595 0.0022 0.095 0.001 0.78 0.02 583 7 98
11-1 173 0.84 0.25 0.0575 0.0017 0.2601 0.0045 0.095 0.001 0.76 0.03 587 7 115
68-2 137 0.78 0.11 0.0577 0.0042 0.2408 0.0101 0.096 0.001 0.76 0.06 589 8 113
10-2 99 0.74 0.52 0.0622 0.0038 0.2385 0.0091 0.096 0.001 0.82 0.05 591 8 87
07-1 144 0.73 0.01 0.0588 0.0020 0.2285 0.0049 0.096 0.001 0.78 0.03 591 7 106
13-1 485 0.67 0.06 0.0594 0.0008 0.2056 0.0020 0.096 0.001 0.79 0.01 592 6 102
7-3 219 0.59 0.47 0.0558 0.0027 0.1802 0.0064 0.096 0.001 0.74 0.04 593 7 134
2-1 94 0.86 0.00 0.0616 0.0013 0.2632 0.0038 0.096 0.001 0.82 0.02 593 7 90
68-3 | 170 1.17 0.54 0.0571 0.0034 0.3435 0.0087 0.097 0.001 0.76 0.05 594 7 120
6-2 222 119 | 2.02 0.0603 0.0040 0.3625 0.0098 0.097 0.001 0.80 0.06 594 7 97
4-1 228 120 | 0.00 0.0604 0.0014 0.3666 0.0039 0.097 0.001 0.80 0.02 594 7 96
15-1 | 202 | 044 1.26 0.0594 0.0024 0.2190 0.0056 0.097 0.001 0.79 0.03 596 7 103
16-1 | 189 | 0.76 | 0.01 0.5589 0.0015 0.2363 0.0038 0.097 0.001 0.79 0.02 599 7 106
5-1 91 0.70 | 0.00 0.0613 0.0013 0.2224 0.0035 0.097 0.001 0.82 0.02 599 8 92
6-1 127 1.09 | 0.00 0.0591 0.0011 0.3398 0.0038 0.098 0.001 0.79 0.02 600 7 105
14-1 159 | 0.63 0.00 0.0612 0.0010 0.1944 0.0026 0.098 0.001 0.83 0.02 603 7 93
5-2 143 0.70 0.85 0.0544 0.0039 0.1957 0.0092 0.098 0.001 0.74 0.06 605 8 157
14-2 217 0.70 0.24 0.0581 0.0015 0.2139 0.0036 0.098 0.001 0.79 0.02 605 7 113
10-1 257 1.27 0.20 0.0589 0.0012 0.3831 0.0036 0.099 0.001 0.80 0.02 607 7 108
9-1 156 1.22 0.01 0.0612 0.0016 0.3744 0.0047 0.099 0.001 0.83 0.02 608 7 94
12-1 949 0.58 0.10 0.0598 0.0006 0.1829 0.0014 0.099 0.001 0.82 0.01 611 6 103
8-1 164 0.90 0.00 0.0592 0.0009 0.2880 0.0030 0.100 0.001 0.82 0.02 615 7 107
2-2 219 112 0.10 0.0588 0.0014 0.3406 0.0038 0.101 0.001 0.82 0.02 619 7 110
UWA-112-18-12-2A SHRIMP mount 9855. # is the ratios corrected for common Pb; conc is the concordance; 206 is the percentage of common Pb found in 20°Pb.

Fig. 4 — Backscattered electron (BSE) and charge contrast (CC) images

of zircon grains from Sample 2. Circles indicate spot location; ages

indicated in Ma. CC images were blackened with computer software.

is preferentially located along the borders of the Pe-

dras Grandes Massif. In the northern domain there

is a zone with a markedly lower total background

count which characterizes a rock type distinct to the

An Acad Bras Cienc (2005)77 (1)

Pedras Grandes, and within which smaller, isolated,

granitic bodies which may be correlated with the

Pedras Grandes Suite.

The data presented here support the above
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Fig. 5 — Concordia diagram for SHRIMP U-Pb data of 22 zircon grains (26 analyses).
Four analyses not included in age calculation are identified (2-2, 8-1, 10-2 and 11-1).

model. The youngest age is that of the Pedras
Grandes Massif, while the oldest age is that of the
sample from the northern domain (in the low back-
ground count zone) which is outside the Pedras
Grandes Massif. This interpretation is reinforced
by the existence of an area of reduced total count to
the northeast of the Pedras Grandes Massif and is
older than Pedras Grandes according to Silva (un-

published data).

The delimitation of the Pedras Grandes Massif
made by Hoff (unpublished data) allows visualiza-
tion of the fluorite veins along the borders of this
massif or in its host-rocks (Fig. 6). The border-zone
is the preferential location for the fine-grained facies
(the Tabuleiro Granite) and the hydrothermal pro-
cesses responsible for the formation of the source
rock of fluorite mineralization.

We suggest a northern limit for the Pedras
Grandes Massif in this study, which supports
Hoft"s (unpublished data) model and clarifies an im-
portant issue (i.e. what is the relationship between
the fluorite veins and the source rock) regarding the
mineralization of fluorite in the fluorite district.

This investigation shows that there was no
growth of new zircons during the 131-76 Ma hy-

drothermal alteration and fluorite mineralization.
No corrosion of zircon or lead loss from zircons
occurred during these events, because the SHRIMP
analyses are consistent with the magmatic age. Zir-
con is therefore observed to be refractory to HF-rich
fluids at 180°C.
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RESUMO

Dois dos principais pulsos da atividade granitica no
Batolito Floriandpolis em Santa Catarina ocorreram entre
613 £ 5 Mae 595 £ 5 Ma, durante o Neoproterozdico do
Ciclo Brasiliano. Estas idades foram obtidas a partir de
determinagdes isotopicas U-Pb em cristais de zircdo da
Suite Pedras Grandes por ‘‘Sensitive high-resolution ion
microprobe’” — SHRIMP II. Os cristais de zircdo perma-
neceram inalterados mesmo mediante condi¢des hidroter-
mais com temperaturas iguais e, até mesmo, superiores
a 180°C. Estas idades sugerem a delimitagcdo norte do
Macigo Pedras Grandes, explicando a relagdo espacial
existente entre os fildes de fluorita e a rocha fonte destas
mineralizagdes.

Palavras-chave: SHRIMP, Suite Pedras Grandes, zircéo,

geocronologia, fluorita.
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