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The Niquelandia intrusion is interpreted as an anorogenic, layered, stratiform
complex (Girardi et aI., 1986). Together with the Cana Brava and Barro Alto intrusi­
ons, Niquelandia occurs within a 300 km long, NNE-trending ultramafic belt cros­
sing central Golas and Tocantins States, Brazil. Rivalenti et al. (1982) divided the
complex into five stratigraphic units, from bottom to top: Basal Gabbro Zone (BGZ),
Basal Peridotite Zone (BPZ), Layered Ultramafic Zone (LUZ), Layered Gabbro Zone
(LGZ), Upper Gabbro-Anorthosite Zone (UGAZ) and Upper Amphibolites (UA).
Sm-Nd isotopic data from the Cana Brava complex have yielded a 1970 ± 69 Ma
isochron which was interpreted by Fuji (1989) as the time of emplacement. How­
ever, conventional U-Pb geochronology of zircons from Niquelandia yielded a lower
concordia intercept of 770-795 Ma, consistent with a Brasiliano metamorphic distur­
bance, and an upper intercept of 1560-1600 Ma (Ferreira Filho et aI., 1994). How­
ever, these zircons were 70% discordant, suggesting that the upper concordia inter­
cept age is poorly constrained. Thus, there is considerable debate as to the true ~
age of emplacement of these layered intrusions. In order to set better limits on the :
crystallization age of these intrusions and to trace the source(s) of their parental ~
magmas, we report new SHRIMP-II U-Pb isotopic data for zircons and Carius
tube/N-TIMS Re-Os isotopic data for seven whole rock samples from Niquelandia.

The zircons selected for SHRIMP-II analyses include those separated from one
highly differentiated gabbro from the top of the LGZ, close to the boundary with the
UGAZ (NQ1549). This rock is a medium grained gabbro containing quartz, hor­
nblende, apatite, rutile and zircons. SHRIMP-II data were obtained predominantly
from cores of zircons (as determined by SEM cathodoluminescence) but some rims
were also analysed. All data from the LGZ gabbro are summarised on Fig. 1. The
zircon domains display a large range of U-Pb ages, from 778 ± 16 Ma (very near

..
'\. . ~

186 MAGMATI SMO MAFI CO-ULTRAMAFICO E DEPOSITOS MINERAlS ASSOCIADOS
XXXIX CONGRESSO BRASILEIRO DE GEOLOGIA

fl"lb, ~~('~

<,
11 ,

/ ' 187



2S j ii i I I

CORREIA, C.T., 1994, Petrologia do Complexo Mafico-Ultramafico de Cana Brava, GO. Doctorate
Thesis, 151 p., Geosiences Institute, Sao Paulo University.

700600

Figure 2

Soo400

l UZ
gabbro

2.0 LUZ pyroxenite

~..,.

1.5 .,<1-;'.'
~').:"

1.0 ..<:p. o
BGZg.bbro

05 BPZpc:ridotilc
• UGAZ &northosite

0.0 LUZ chromilites

o SO 100 ISO

300200\00

Model l :
Age =2073 +/- 70 Ma
yO,(i ) =+4 +/- 0.03
MSWD=88

Model J:
Age =2066 +/- 69 Ma
'YOs(i) = +6+/- O.S
MSWD= I

Niquelandia

5 ~c~~ite1

187R e / 1880 S

REF EREN CES

20

CIlo IS
ClO
ClO....
......
CIlo 10

~....

0.<0f ' ,:-: Niquelandia
0.3' LGZ Gabbro NQ 1549
0.32 SHRIMP-II zi rco n data

;::l 0.30

QO 0.2.
M
rot 0.26

- 0.24..c
0.22Col

\0 o.~<::>
rot 0.1&

0.16

0.14 [

7oo~~ Figure 1
0.12

0.10
0

207Pb / 235U

the low er concord ia Intercept } to 1991 ± 49 Ma (very near th e upper concordia inter­
cept), with d istinct populati ons around 780-900 Ma, 1000-14 00 Ma and 1600-1880
Ma. We interpret these resul ts to be consiste nt with a 2 Ga emplacement ag e for
ma gmas parental to Niquelandia foll ow ed by episodic Pb loss as a resul t of multiple
metam orph ic events. For instance, metamorphism with Uruacuano ages (ca. 1.3
Ga) are supported by prev ious Rb-Sr da ta (Fuck et aI., 1989 and Correia, 1994 ).

The sa mples chosen for N-TIMS Re-Os isotopi c analys is were: one gabbro from
the BGZ; one peridotite from the BPZ; two chromitites, one gabbro and one py roxe­
nite from the LUZ; and one anorthosite fro m the UGAZ. On a Re-Os isotopic evolu­
tion diagram (Fig. 2), these 7 samples define two prelim ina~ isochrons. One ga­
bbro (LUZ) with an i~neous text ure and a very high 187Re/18 Os and the two chro­
mitites w ith very low 87Re/1880s yield an age of 2070 ± 70 Ma and a near-chondri­
tic init ial gos value of +4 to +6. This Re-Os isochron age is in close agreement with
the oldest SHRIMP-II zircon U-Pb ages from Niquela ndia and Sm-Nd isotopic da ta
from Cana Brava, co nfirm ing a 2 Ga emplacment age for these intrusions. M oreo­
ver, the near-chon dr itic initi al gos va lue suggests that the parenta l magmas un­
derwent lim ited amounts of crustal contamination. Fo ur samples w ith metamorphic
fabrics defi ne a second , mu ch yo unge r isochron (Fig. 2, inset) w ith an age of ca.
800 Ma. This age is cons iste nt w ith th e youngest zi rcon ages (this paper-F ig. 1 and
Ferreira Filho et aI., 1994), con firm ing a Brasili ano distu rbance to the Re-Os isoto­
pic system. Th ese data togeth er support the inte rpretati on that the Niquelandia
complex crystallized du ring the Early Prote rozoic (ca . 2.0 Ga) and underwent multi­
ple metamorphic events, the last being during Early Brasiliano (ca. 800 Ma).
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