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ABSTRACT

The first SHRIMP U-Pb ages for granitoid rocks from the southern part of the Goias-Crixas Archean Block (Cai¢ara and
Uvéa complexes) are presented and discussed in combination with Sm-Nd isotopic data in order to elucidate the main aspects
of the geological evolution of that part of the Brasilia Belt in central Brazil. Zircon grains from a tonalitic gneiss (GOV-4)
the Uva Complex show that the original tonalite crystallized at 2934 + 5 Ma. One metamorphic zircon crystal is concordant
and indicates an Archean age for the recrystallization episode (2793 + 3 Ma) and one inherited grain with an age of 3092 + 9
suggests, together with negative value€g(T) (+0.4 and —4.6), that the magma was contaminated with older crust. One
leucocratic granite (GOV-1) exposed north of the Goids greenstone belt crystallized at 626 + 7 Ma, as indicated by the
igneous overgrowths surrounding older inherited cores. The latter indicate a crystallization age of 2893 + 12 Ma. This rock
is interpreted therefore as the product of Neoproterozoic anateeas89 Ga-old rocks of the Caicara Complex. This is
reinforced by strongly negatig (T = 626) values of —28.0 and —29.0. Its crystallization age is identical to the U-Pb ages
of the Itapuranga granite and Uruana quartz syenite, which are exposed to the north of the investigated area and interpreted
as syn-tectonic intrusions in relation to the main Brasiliano tectonic event. This represents, therefore, the first evidence of
Neoproterozoic magmatism within the Goids Archean Block and raises the possibility that other leucogranite dykes and
stocks identified regionally may also have been formed during the Brasiliano orogeny.

Palavras-chave: Arqueano, Goias, U-Pb SHRIMP, Brasiliano, anatexia.
RESUMO

No presente estudo séo reportadas as primeiras idades U-Pb SHRIMP para rochas granito-gnaissicas dos complexos Uva
e Caicara, na parte sul dos terrenos arqueanos de Goias. Combinados com analises isotépicas Sm-Nd, os dados U-Pb
permitem aprofundar o conhecimento a respeito da evolugéo geoldgica daquela parte da Faixa Brasilia. Cristais de zircao do
gnaisse tonalitico de Uva (GOV-4) indicam a idade de 2934 + 5 Ma para a cristalizac¢éo do protdlito igneo. Um grao de zircdo
metamorfico sugere idade de 2793 + 3 Ma para o metamorfismo que afetou a rocha, enquanto que um gréo herdado de zircao
com idade de 3092 + 9, aliado a valore€ggT) variando entre +0,4 e —4,6, sugere contaminagio com crosta continental
mais antiga. Granito leucocratico exposto a nortgrdenstonéelt de Crixas no Complexo Caicara apresenta idade de
cristalizacéo de 626 + 7 Ma, dada por sobrecrescimentos igneos cristalizados em torno de ndcleo com idade de 2893 + 12 Ma.
O resultado, combinado com valores fortemente negativBg.(E) (entre —28,0 e —29,0), indica que o granito € produto de
refusdo de rochas arqueanas can?,89 Ga de idade. Aidade do granito é idéntica as idades U-Pb SHRIMP e convencional
do alcali-granito ltapuranga e quartzo sienito de Uruana, expostos a norte da area estudada. Trata-se, portanto, do primeiro
registro confiavel de magmatismo Neoproterozoico no interior dos terrenos arqueanos de Goias e pode sinalizar que varios
dos pequenos corpos e diques de leucogranitos encontrados em meio aos terrenos TTG podem representar magmas gerado
durante a orogénese brasiliana.
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INTRODUCTION In this study, new SHRIMP U-Pb ages, (_:(_)mbmed W|t_h_
Sm-Nd model ages, are presented for granitic and tonalitic
. . ] rocks of the Caigaras and Uva complexes, in the southern
The Goias-Crixas Archean Block, in the central part Ohart of the Goias Archean Block. The preliminary data seem
the Neoproterozoic Brasilia Belt, central Brazil, is formed by, indicate that the rocks exposed in the southern granite-
typical komatiite-bearing Archean greenstone belts and aaheiss terranes are distinctively older than those in the Crixas-
sociated TTG terranes, underlying an area of approximate[iqrolina area, in the north, and that anatexis2o.9 Ga

50,000 sq. km. Itis oval-shaped, NE-SW oriented, and if§iq rocks occurred in response to the Brasiliano orogenic
limits with adjacent younger terranes are tectonic. To thg,,ant.

north and west, the Archean rocks are in contact with

Neoproterozoic rocks of the Goids Magmatic Arc, and to

the south and east, with Proterozoic metasedimentary alddE GRANITE-GNEISS TERRANES -
metavolcanic units of the Brasilia Belt (Figure 1). The easREGIONAL GEOLOGY AND PREVIOUS
ern limit of the Archean terrane is marked by an importanGEOCHRONOLOGY

regional gravimetric discontinuity, which separates it from

the Proterozoic rocks of the northern part of the Anapolis- Originally, Danni & Ribeiro (1978) grouped the granitoids
ltaucu Complex. The Archean block has been, thereforgy e northern portion of the Archean terranes into four
interpreted as allocthonous in respect to the tectonic evﬂidependent blocks or complexes (Anta, Caiamar, Moquém,
lution of the Neoproterozoic mobile belt (Pimergelal., 5.4 Hidrolina) (Figure 1). To the south, the Anta Complex
2000). extends towards the Caigcara Complex, which, in turn, ex-
Although tonalite and granodiorite gneiss rocks comtends southwards until the northern limits of the Serra de
prise approximately 80% of the Archean block, the geologiSanta Rita and Faina greenstone belts. Gneisses and gran-
cal evolution and stratigraphic relationships are better cornte intrusions to the south of the supracrustal belt are
strained for the supracrustal successions, due to detailgebuped into the Uva Complex, which extends to the south
mapping and exploration projects carried out over the lasintil the lower slope of the Serra Dourada range, formed by
two decadesg( g.Kuyumjian 1981; Danni etl., 1982; Jost  Proterozoic metasedimentary rock units.
& Oliveira, 1991; Lacerda & Lima Jr., 1996; Reseatlal, The Anta, Caiamar, Moquém and Hidrolina complexes,
1998). Only recently, geological mapping and structural stug the north, are formed dominantly by tonalitic, granodioritic
les combined with U-Pb and Sm-Nd geochronology on grans g granitic gneisses representing distinct pulses of intru-
ite-gneiss rocks of the northern part of the Goias-Crixagye activity. Geochronology studies carried out mainly dur-
Archaean Blockhave elucidated the main aspects of theng the 80's were based on Rb-Sr reference isochrons, which
geological evolution of the plutonic protoliths, as well as ot o\ eqied ages varying frara. 2.47 to 2.97 Ga (Table 1); one

their relationships with adjacent supracrustal belts (Queirazyqitional Pb-Pb whole-rock isochron ageaf2.48+0.18

etal, 1999, 2000, 200Queiroz, 2000; Queiroz & Jost, 2001; 55 was also reported by Tassinari & Montalvdo (1980) for

Jostet al.,2001). In the northern part of the Goias ArChea’Qranodioritic gneisses of the Caiamar Complex.
Block, U-Pb data have revealed a very complex geological . .
y Pexg g The Caiamar Complex is the best known of the northern

evolution, with main intrusive events betwaen2.84 and complexes and seems to contain the oldest gneissic rocks
2.71 Ga and metamorphic episodesat2.71, 2.01 and ) , . . ’
P b etailed mapping combined with SHRIMP U-Pb

0.59 Ga (Queiroz, 2000). Imprint of the Brasiliano orogen)P h | led that it . th . K
on the northern supracrustal rocks have also been demc%e—.c,zc, rgr)o'ogx reveale ? : cotr)r)prlf,es Iltree n&agj roc
strated by Neoproterozoic Sm-Nd garnet ages (Fetias units. Lrixas-Acu gneiss, ocambira tonaite and Aguas

: : .- Claras gneiss, with SHRIMP U-Pb crystallization ages of
2001) and K-Ar and Ar-Ar mineral ages in rocks of the Crixa . :
greenstone belt (Fortesal., 1995, 1997). S‘2817 +9 Ma, 2842 + 6 Ma, 2844 + 7 Ma, respectively (Queiroz

, i o etal, 1999, 2000). Inherited zircon grains with ages varying
On the other hand, granite-gneiss units in the southefyeerca.3.08 and 2.93 Ga are found in the three granitoids,
part of the Archean terrane, adjacent to the Serra de SaR{ggesting contamination with slightly older continental
Rita greenstone belt, remain poorly known. Geochronologigy,st. One tonalite sample of the Anta Complex displays a
data for the southern gran|t0|d's are limited to few regionaljmijar age pattern, with igneous zircon grains indicating
whole-rock Rb-Sr and Sm-Nd isochron and model ages, §e age of 2820 + 6 Ma, and inherited grains ranging from
well as some K-Ar mineral ages (Tassinerrial, 1981, 5 317t 2.93 Ga. Granodiorites of the Hidrolina Block are
Tomazzoli, 1992; Pimentet al, 1996). Rb-Srisochron ages y . nger than the Caiamar and Anta intrusives, with SHRIMP

fall within the interval b'etweem.2.84 and 1.90 Ga, while {_pp zircon age of 2785 + 5 Ma. The youngest granitoids in
Nd model ages are mainly between 2.9 and 3.2 Ga.
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Figure 1. Geological sketch map and location of the Goias-Crixas Archean Block.
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the northern part of the Archean terrane are those expos8dnta Rita and Faina greenstone belts, and by Proterozoic
in the Moquém Block, where granodioritic and graniticunits in the west, south and east (Figure 2). The complex
gneisses have SHRIMP U-Pb ages of 2707 + 4 Ma anmtbnsists of tonalite gneiss and granite-granodiorite intru-
2711 £ 3 Ma, respectively (Queiret al, 1999). Titanite sions. Near the contact with the Serra de Santa Rita and
grains from the Crixas-Ac¢u gneiss indicate metamorphi€aina belts, the intrusions of both the Caicara and Uva com-
events at 2711 + 34 and 2011 + 15 Ma. Metamorphic zircoplexes commonly contain xenoliths of mafic and ultramafic
grains from banded gneisses of the Moquém Block hav&upracrustals (Resendeal, 1998). However, the contact
indicated an additional metamorphic episode at 590 + 1Between the intrusions and the supracrustals are northeast-
Ma, suggesting, therefore, a very complex tectonic evolwerly verging shallow angle thrust faults, indicating that the
tion for the northern part of the gneissic terranes (Queirogupracrustal sequence is allochtonous. The geological map
etal., 1999, 2000). in Figure 2 is based on field observation strongly supported

In the southern half of the Goias Archean Block, theY interpretation of satellite images and shows the main
Caicara and Uva complexglostet al, 1999) are not well units recognized in the granite-gneiss terranes in the vicini-
known due to the lack of detailed mapping. The northerf{€S of the Serra de Santa Rita greenstone belt.
limit of the Caigara Complex is difficult to establish, dueto  U-Pb data are still not available for rock units of the Uva
deep weathering, however, the contact with the Anta anahd Caigcara complexes. More recently, Pimentl(1996)
Caiamar complexes is clearly defined by gammaspectrometiémd Potrekt al. (1998) demonstrated, in regional Sm-Nd
data (M.Blum personal comm.). Granodiorite, tonalite, andstudies of the gneiss terranes to the south and north of the
quartz-diorite are the main rock types, and are cut by a mafgerra de Santa Rita greenstone belt, tjatifodel ages are
dyke swarm and small mafic and ultramafic intrusions (Danrbetweerca. 3.2 and 3.0 Ga. These were interpreted as maxi-
etal, 1981; Baeta Jet al, 1999). Small stocks and dykes of mum ages for the protoliths of these gneissic and granitoid
muscovite-bearing leucogranites intrusive into the tonaliticrcocks. One Sm-Nd whole-rock isochron for the Uva granite
granodioritic gneisses are also described in several localidicates the age of 2851 + 180 Ma &g(T) of +0.3
ties within the Uv4 and Caicara complexes (Baeet al.,  (Pimentelet al.,1996). Rb-Sr whole-rock isochrons are in
1999). the interval betweeca.2.84 and 1.90 Ga (see references in

The Uva Complex is limited in the north by the Serra ddable 1).

Table 1. Previous Rb-Sr data of granitoid rocks of the Goias-Crixas Archean Block.

Rock Unit Rb-Sr age Initial Sr MSWD Refer.
(Ma) ratio

Tocambira Tonalite 2965 + 65 - - 1,2,3
2924 + 150

Granodiorites of the 2653 + 40 - - 2

Hidrolina Complex

Granodiorites of the Anta 2475+ 20 1,3

Complex 2530 + 98 0.7050 2.5

Tonalitic gneiss of the ca. 2,850 0.7050 - 4

Caigara Complex 2651 + 27 0.7000 0.05

Tonalitic gneiss of the ca. 1900 0.7040 - 6

Caigara Complex

Muscovite-biotite gneiss of 2670 + 142 0.719 22.6 6

the Caigara Complex

Tonalitic gneisses of the 2564 + 140 0.7017 3.0 5

Uva Complex

Muscovite gneiss of the Uva 2669 + 122 0.7063 447 6

Complex

1 - Tassinari & Montalvéo (1980); 2 - Montalvéo (1986); 3 - Vargas (1992); 4 -Tassinari et al.
(1981); 5 - Pimentel et al. (1996); 6 — Tomazzoli (1992).
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ANALYTICAL PROCEDURES conventional cation exchange technigues, using teflon col-
umns containing LN-Spec resin (HDEHP — di-ethylhexil

Zircon separates were obtained by conventional gravP0sphoric acid supported on PTFE powder). Sm and Nd
metric and magnetic methods at Universidade de Brasili§2MPles were loaded on Re evaporation filaments of double
These concentrates were further hand picked under a bifjament assemblies and the isotopic measurements were
ocular microscope and mounted in epoxy, together with refarTed out on a multi-collector Finnigan MAT 262 mass
erence zircon crystals FC1 and SL13. Cathodoluminescenfzgectr‘?meter_'n static mode. Uncertainties for Sm/Nd and
images were done for all zircon grains and were used to \d/“Nd ratios are better than + 0,4 %]and + 0.005%
investigate the internal structures of the sectioned graifd®) respectively, based on repeated analyses of interna-

and to target selected areas within the zircon crystals f&Pna! rock standards BHVO-1 and BCRYENd/“Nd ra-
spot analysis. tios were normalized td*Nd/*Nd of 0.7219 and the decay

. constantX) used was 6.54 x 18
All U-Pb analyses were done using SHRIMP Il at the A

Research School of Earth Sciences, Australian National Uni-
versity, Canberra. Each analysis consisted of six scaRESULTS AND DISCUSSION
through the mass range. The data have been reduced in a

manner similar to that described by Williams (1998), using  sm-Nd isotopic results for the main rock types exposed
SQUID Excel Macro of Ludwig (2001&). For the Pb/U cali-in the Caigaras and Uva complexes are in Table 2 and the
bration, the measured Pb/U ratios have been normalized model ages are displayed in the map of Figure 2. The
relative to a value of 0.1859 for tFEPB/> ratio of the  twelve whole-rock samples analysed h&@mA“Nd ra-
FC1 reference zircon, equivalent to an age of 1099 Ma (Pacgss in the interval between 0.093 and 0.147 apgvalues
and Miller, 1989). U and Th concentrations were determineghnging between 2.99 and 3.99 Ga. The older model ages
relative to the SL13 standard. (> 3.4 Ga) correspond to those samples with higher
Uncertainties given for individual analyses are at the 1*’Sm/A*Nd ratios, suggesting that the age values might
level, and uncertainties in the calculated weighted mean ogpresent only the result of Sm-Nd fractionation during meta-
intercept ages are reported at the 95% confidence levehorphism or igneous crystallization. Samples with
Concordia plots and regression calculations were carrie’Sm/*Nd ratios < 0.12 have_J ages between 2.87 and
out using Isoplot/Ex (Ludwig, 2001b). 3.07 Ga, interpreted here as geologically meaningful. These

Sm-Nd isotopic analyses followed the method describe@r® consistent with important addition of mantle-derived
by Gioia and Pimentel (2000) and were carried out at th@aterial to the continental crusteat 3.0 Ga in the southern
Geochronology Laboratory of Universidade de BrasiliaPart of the Goias Archean Block. Older model ages of up to
Whole rock powdersca. 50 mg) were mixed with 3.5 Ga for samples with low Sm/Nd ratios reported by
195mI5Nd spike solution and dissolved in Savillex cap-Pimentelet al.(1996) in the Uva Complex might also sug-
sules. Sm and Nd extraction of whole-rock samples followeg€St an older event of crust accretion.

Table 2. Sm-Nd isotopic results.

Sample Sm Nd “Sm/"Nd 3Nd/"*Nd £(0) Towm Sample Location

(ppm) (ppm) (2-sigma) (Ma) Lat Long
APFA 2 1.411 5.758 0.1481 0.510886 (26) -34.2 - 555422 8298126
APFA 3 1.486 7.163 0.1254 0.511045 (24) -31.1 - 557583 8296587
APFA4 0.926 4.133 0.1354 0.511082 (25) -30.3 - 0.557583 8296587
APFA 5 5.648 36.82 0.0927 0.510632 (19) -39.1 3042 0.562987 8293947
APFA 10 3.842 23.47 0.0989 0.510774 (19) -36.4 3018 0.576346 8281204
APFA 13 3.78 23.86 0.0957 0.510753 (20) -36.8 2961 0.576346 8281204
APFA 14 2.166 12.42 0.1054 0.510918 (23) -33.6 2997 0.586884 8262368
APFA 17 2.179 13.83 0.0952 0.510719 (18) -37.4 2993 0.590986 8256457
APFA 16 2.142 13.83 0.0936 0.510783 (32) -36.2 2868 0.590986 8256457
APGO 6 2.553 12.88 0.1198 0.511254 (20) -27.0 2911 0.589878 8237408
APGO 8 2.754 14.18 0.1174 0.511119 (20) -29.6 3058 0.587835 8239133
APGO 25 0.373 1.534 0.1470 0.511713 (22) -18.0 3067 0.562785 8242051
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Zircon concentrates were separated from a tonalitic
gneiss in the Uva complex (sample GOV-4) and from a
leucogranite in the Caigcara complex (sample GOV-1). Ana-
lytical results are in Tables 3 and 4, respectively. Zircon
grains in sample GOV-4 are well formed, prismatic, pink crys-
tals, and present oscillatory zoning in cathodoluminescence
images, typical of igneous grains. Th/U ratios are mostly
between 0.17 and 0.88. One spot analysis (2.2), however, of

an unzoned crystal showed much lower U/Th (0.04), typi&&Pb/**?u os¢ t

of metamorphic zircon grains. Analytical points for high-
U/Th grains are mostly concordant and the resulting
weighted averag€Pb/°Pb age is 2934 £ 5 Ma (95% conf.)
interpreted as the best estimate for the crystallization age of
the protolith (Figure 3a). Spot analysis 9.1 yielded the much
older®"PhP*Pb age of 3092 £ 9 Ma, and the grain is here
interpreted as a xenocryst assimilated by the original tonalitic
magma. Spot 2.2 resulted in the concordant analytical point
with the2"Pbf*Pb age of 2793 + 3 Ma, interpreted as in-
dicative of an Archean metamorphic event. Sm-Nd isotopic
results for these rocks indicate Sm-Nd model ages between
ca.3.27 and 3.51 Ga (Pimenédlal 1996) an&,(T) vary-

ing between +0.4 and —4.6, also indicating, therefore, as-
similation of older continental material.

Zircon grains from leucogranite GOV-1 form stubby
prisms displaying clear older cores surrounded by younger
zircon, as indicated by the cathodoluminescence images
(Figure 4). The cores typically show oscillatory zoning,
brighter luminescence, produced by lower concentrations
of U and Th (Table 4), whereas the overgrowths are darker,
much richer in both Th and U, and also display oscillatory
zoning, typical of igneous crystals. The overgrowths repre-
sent, therefore, magmatic zircon growth and should indi-
cate the crystallization age of the host rock.

The cores yielded concordant to sub-concordant analy-
ses, and the regression indicated the upper intercept age of
2893 + 12 Ma (Figure 3b), whereas the magmatic overgrowths
yielded concordant analyses with the weighted average

Z8J/2%Ph age of 626 + 7 Ma (95% conf.) (Figure 3c). Spot 7.2%pb/**uo.10 ¢

(Figure 3b) did not align with the regression and was not
included in the age calculation. It represents a high
U (1372 ppm) possibly Archean overgrowth, showing strong
Neoproterozoic as well as younger (recent?) Pb-loss events.
The age of 626 Ma for the igneous rims is interpreted as
indicative of the crystallization of the leucogranite, and the
age of the cores is considered to be the best estimate for the
igneous crystallization of the magma source rock, being only
marginally younger than the GOV-4 tonalite. Sm-Nd analy-
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Table 3. Summary of SHRIMP U-Th-Pb zircon results of sample GOV-4.

Radiogenic Ratios Ages (in Ma)
Grain. U  Th ThU Pb*  2pp/  fy | *°pp/ 2pp/ 2pp/ 205pp/ 2pp/ 2pp/ Conc.
spot (ppm) (ppm) (ppm)  2%pp % 5y % 25y % 2%pb t By = Ty = Mpp ]| %
11 321 269 0.84 222 0.000048 0.06 0.5564 0.0069 16.357 0225 0.2132 0.0010 2852 29 2898 13 2930 8 97
12 26 6 024 16 0000328 043 05522 0.0085 15931 0406 0.2093 0.0039 2834 35 2873 25 2900 30 98
2.2* 1030 45 0.04 578 0.000017 0.02 0.5393 0.0061 14.569 0.171 0.1959 0.0004 2781 26 2788 11 2793 3 100
31 89 22 024 57 0000126 0.17 05798 0.0111 16.975 0.367 02123 0.0017 2948 45 2933 21 2924 13 101
41 278 79 028 170 0.000095 0.12 05493 0.0323 16.087 0.970 02124 0.0017 2822 136 2882 59 2924 13 97
51 335 171 051 229 0.000040 0.05 0.5878 0.0082 17.292 0.256 0.2134 0.0008 2980 33 2951 14 2931 6 102
6.1 196 152 078 139 0.000069 0.09 0.5798 0.0071 17.101 0.224 0.2139 0.0007 2948 29 2941 13 2936 5 100
71 184 32 017 109 0.000113 0.15 0.5473 0.0075 16.111 0.239 02135 0.0009 2814 31 2883 14 2932 7 96
81 62 19 031 39 0.000919 1.20 05641 0.0095 16.322 0.350 0.2099 0.0024 2883 39 2896 21 2905 18 99
91* 74 35 048 53 0.000099 0.13 06158 0.0114 20.022 0403 0.2358 0.0014 3093 46 3092 20 3092 9 100
10.1* 154 72 047 81 0.000018 0.02 04542 0.0127 12611 0.362 02014 0.0009 2414 56 2651 27 2837 7 85
111 110 46 042 72 0.000119 0.16 0.5685 0.0107 16.613 0.328 0.2119 0.0009 2902 44 2913 19 2920 7 99
121 199 72 036 130 0.000126 0.17 0.5759 0.0070 17.052 0.223 0.2147 0.0008 2932 29 2938 13 2942 6 100
131 130 41 032 85 0.000053 0.7 0.5845 00124 17292 0.379 0.2146 0.0008 2967 51 2951 21 2940 6 101
141 307 263 086 220 0.000038 0.05 0.5751 0.0066 17.023 0.205 0.2147 0.0005 2929 27 2936 12 2941 4 100
142 215 189 0.88 158 0.000047 0.06 _0.5845 0.0075 17.144 0.241 0.2127 _0.0010 2967 30 2943 14 2926 7 101

Notes: 1. Uncertainties given at the one O level; 2. f, . % denotes the percentage of 2°Pb that is common Pb; 3. Correction for common Pb made using the measured 2*Pb/*¢Pb
ratio; 4. For % Conc., 100% denotes a concordant analysis; 5. * not included in age calculation. Zircon grains form a homogeneous population of short, prismatic and pink
coloured crystals.
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Table 4. Summary of SHRIMP U-Th-Pb zircon results of sample GOV-1.

Radiogenic Ratios Ages (in Ma)
Grain. U Th ThiU Pb*  2Mpp; i [ 2%phy/ 207ppyy 207ppyy 206ppy; 27pp, 27ppy) Conc.
spot (ppm) (ppm) (ppm)  2%%pp % 28y t 5y t 2%pp t By x By x Mpy | %
11c 66 47 071 45 0.000337 0.45 0.5669 0.0114 16.442 0.372 0.2104 0.0018 2895 47 2903 22 2908 14 100
21c 83 49 059 53 0.000169 0.22 0.5367 0.0117 15.247 0.357 0.2060 0.0013 2770 49 2831 23 2875 10 96
31c 124 79 064 79 0.000073 0.10 0.5332 0.0095 15.260 0.289 0.2076 0.0009 2755 40 2832 18 2887 7 95
41c 64 32 050 23 0.000856 1.13 0.3240 0.0057 8.451 0.211 0.1892 0.0030 1809 28 2281 23 2735 26 66
51c 97 51 052 66 0.000108 0.14 0.5846 0.0110 16.844 0.344 0.2090 0.0013 2968 45 2926 20 2898 10 102
61c 90 56 062 59 0.000156 0.21 0.5576 0.0086 15.963 0.275 0.2076 0.0013 2857 35 2875 17 2887 10 99
71c 56 31 055 38 0.000087 0.12 0.5782 0.0078 16.610 0.347 0.2084 0.0030 2941 32 2913 20 2893 23 102
7.2r 1372 277 020 134 0.004830 6.37 0.0954 0.0013 1.580 0.050 0.1202 0.0033 587 7 963 20 1958 49 30
81r 270 205 076 31 0.000137 0.24 0.1019 0.0013 0.851 0.019 0.0606 0.0010 625 7 625 10 625 36 100
82c 32 8 026 20 0.000436 0.58 0.5753 0.0143 16.604 0.488 0.2093 0.0027 2930 59 2912 29 2900 21 101
91r 778 335 043 82 0.000109 0.19 0.1027 0.0012 0.855 0.012 0.0604 0.0005 630 7 628 7 619 17 102
92c 129 81 0.63 87 0.000094 0.12 0.5689 0.0093 16.300 0.280 0.2078 0.0007 2903 38 2895 17 2889 6 101
10.1r 673 119 018 124 0.001721 2.51 0.1799 0.0026 3.510 0.129 0.1416 0.0046 1066 14 1530 30 2246 57 48
111r 527 202 038 54 0.000119 021 0.1010 0.0012 0.846 0.014 0.0608 0.0007 620 7 623 8 631 24 98
11.2c 10 3 034 6 0000554 0.73 05714 0.0233 16.499 0.768 0.2094 0.0038 2914 96 2906 46 2901 30 100
121r 241 182 075 27 0.000131 0.23 0.1006 0.0016 0.848 0.023 0.0612 0.0012 618 9 624 13 646 44 96
131c 122 74 061 83 0.000050 0.07 0.5742 0.0089 16.557 0.274 0.2092 0.0009 2925 37 2910 16 2899 7 101
141c 79 39 049 52 0.000139 0.18 0.5735 0.0091 16.420 0.297 0.2077 0.0015 2922 37 2902 17 2887 11 101
151 336 319 095 41 0.000088 0.16 0.1031 0.0013 0.866 0.021 0.0609 0.0011 633 8 634 11 637 40 99

Notes: 1. Uncertainties given at the one O level; 2. f

05 0 denotes the percentage of 2Pb that is common Pb; 3. Correction for common

Pb made using the measured 2**Pb/?*Pb ratio; 4. For % Conc., 100% denotes a concordant analysis. Zircon crystals are short, prismatic
and pink coloured, forming a homogeneous population (c - core; r - rim).
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Figure 4. Cathodoluminescence image of zircon grains from sample
GOV-1.
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