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Evidence of mid-Proterozoic granite formation in the Isua area

F. Kalsbeek, D. Bridgwater and J. Boak

A 1.5-2 m wide fine-grained undeformed acid dyke, cutting the Early Archaean Isua
supracrustal succession, was found in 1978 (D.B., J.B.). Preliminary Rb-Sr isotope meas
urements (F.K.) of small hand samples suggested an unexpected mid-Proterozoic age. Ad
ditional material was collected in 1979 (J.B.). Owing to weight restrictions in the helicopter,
some of the samples are smaller (100-500 g) than we would normally use, but we feel
justified in presenting the results since they suggest Proterozoic granitic activity in the area,
which has implications for the later history of the Archaean block.

The dyke outcrops on a small knoll in the supracrustal belt 3.5 km due SW of the
Kryolitselskabet's camp at Isukasia. It has a slightly irregular strike trending approxi
mately N-S verticai and is sharply discordant to the NE-SW vertical trend of the country
rocks. The dyke can be followed for 20-30 mbefore being coveredby snow and gravel; no
continuation is seen along strike. We have not noted other examples of such dykes in the
area. No intersections with the major Proterozoic basic dykes are seen.

The country rocks to the dyke are inhomogeneous amphibolite and chlorite schists with
local calcareous units, one of which forms the knoll on which the dyke occurs. There are
occasional thin biotite-rich layers in the amphibolite. The margins to the dyke are sharp and
slightly finer grained than the dyke centres with small fragments of country rock enclosed
locally in the marginal few centimetres. Although the margins are chilled there is local
reaction between dyke and country rock on a microscopic scale, so at the actual contact
there is a mixed zone 2-3 mm wide with fragments of biotite-rich country rock forming
recrystallised patches in dyke matrix. Away from the marginal 3-4 cm there are no inclu
sions.

The dyke rock is very dark purple-brownat the margins becoming slightly lighter in colour
near the centre. It breaks like flint and shows plagioclase phenocrysts 1-2 mm in diameter,
which are more noticable near the margin due to the contrast with the finer grained matrix.
In section the dyke consists of fine-grained (0.05 mm) quartz, biotite, muscavite and both
plagiaclase and K-feldspar with accessory zircon and sphene. There are phenocrysts and
aggregates af aligoclase and partly resorbed quartz and occasianal biatite aggregates. The
centre of the dyke contains some opaque minerals, partly replaced by sphene. The pheno-
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crysts in the margin are fresh; nearer the dyke centres they are commonly slightly altered
and there is calcite in the groundmass.

The rock has a normal granitic chemistry (Table 4) with slightly higher K20 and KINa
ratios in the centre. There is no chemical evidence of major element contamination by
country rock in the material studied.

The Rb/Sr and 87Sr/86Sr ratios were measured at the Institute of Petrology, University of
Copenhagen, folIowing analyticai techniques described by Kalsbeek et al. (1978). The age
calculation was done by the McIntyre method (McIntyre et al., 1966) using A.87Rb =
1.42 X 1O-11yeac1

• The analyticai results of the six samples measured are given in Table 4
and displayed in fig. 24. Errors are at the 20 level.

In the 87Sr/86Sr_87Rb/86Sr diagram (fig. 24) the samples plot dose to a 1610±130 m.y.
isochron with initial 87Sr/86Sr ratio 0.766±0.012 and an MSWD 10.4. The rather high
MSWD value may be due to the small size of several of the samples - in two instances about
100 g. However, the rock is fine grained which makes the use of large samples less critical.
Due to the wide spread in 87Rb/86Sr ratios, the slope of the best-fit line is well defined and
hardly depends on which of the Mclntyre calculation models is used. Provisionally, we
interpret the 1610 m.y. age as dose to the time of intrusion of the dyke, because there is
little evidence of later metamorphism and deformation of the dyke rock.

Both the high initial 87Sr/86Sr ratio (0.766) and the eu-granitic chemistry are consistent

Table 4. Chemical and isotopic composition o[ granite dyke, Isua

2481088 248108A 248108C 248108C
Dyke centre Dyke margin Chili CIPWnorm

(10 cm from chili)

Si02 69.38 69.40 69.42 a 22.09
Ti02 0.48 0.48 0.48 Or 26.59
AI203 13.99 13.99 13.95 Ab 36.39
Fe203 0.22 0.49 0.13 An 5.47
FeO 2.37 2.06 2.58 Di 0.25
MnO 0.03 0.02 0.05 Hy 5.27
MgO 0.58 0.56 0.59 Mt 0.19
CaO 1.30 1.28 1.28 II 0.91
Na20 2.67 3.19 4.30 Ap 0.21
K20 5.73 5.18 4.50
P205 0.10 0.10 0.09
volat. 1.55 1.48 1.24

98.40 98.23 98.61

Sample No. Rb/Sr t 87Sr/86Sr $ 87Rb/86Sr Rb(ppm) Sr(ppm)

248108A 2.15 0.9103 6.34 227 106
2481088 3.47 1.0108} 10.35 258 75

1.0108 *
248108C 1.19 0.8457 3.49 167 134
248108E 2.61 0.9390 7.81 234 90
248108F 1.71 0.8886 5.04 115 67
248108G 2.47 0.9349 7.30 202 82

* 2 determinations on different Sr separations.
t Relative to G-2 =0.355. Precision ±1.5% (20).
$ Normalised and relative to Eimer & Amend SrCO 3 = 0.7080. Precision ±0.OO05 (20).



Fig. 24. Isochron diagram for
samples of a granitic dyke at Isua.
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with an anatectic crustal origin of the rock. The source rock may have been the c. 3800 m.y.
old Amitsoq-type gneisses ar possibly the supracrustal rocks that occur within the gneisses.
Judging by the increase in 87Sr/86Sr ratio in the interval between 3800 m.y. and 1600 m.y.
from 0.700 to 0.766, the average Rb/Sr ratio in the source rocks ean be estimated to have
been approximately 0.70. This is higher than mean values from the Amitsoq gneisses in the
Isua area and could suggest that relatively Rb-rich supracrustals were involved.

Granitic activity of this age has not been reported from the Archaean craton in Green
land, the nearest known mid-Proterozoic granite intrusion being the granites of the Ketilidi
an fold belt 450 km to the south or the almost equidistant 1550-1600 m.y. granites of the
Nagssugtoqidian of East Greenland. Proterozoic thermal activity is however known to have
occurred in the Archaean rocks of the GQdthåb-Isua area from Rb-Sr and K-Ar mineral age
studies (Lambert & Simons, 1969; Pankhurst et al., 1973; Baadsgaard et al., 1976). The
presence of a Proterozoic granite dyke at Isua indicates that high temperatures were reached
at least locally at depth in the Archaean crust during the Proterozoic.
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