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Precambrian Rb—Sr isochron ages from the crystalline complexes of
inner Forsblads Fjord, East Greenland fold belt

D. C. Rex, A. R. Gledhill and A. K. Higgins

Several collections of samples were made from crystalline units in inner Forsblads Fjord
by D.C.R. and A.R.G. in 1974. Results of whole rock Rb-Sr analyses on two of these
collections are presented here, and give an Archaean age for banded gneisses and a middle
Proterozoic age for quartzitic metasediments. These ages confirm the occurrence of major
Precambrian complexes within the East Greenland Caledonian fold belt (Hansen et al.,
1973a, b, 1974; Rex & Gledhill, 1974; Rex er al., 1976; Henriksen & Higgins. 1976; Higgins
1976). Analyses were carried out using standard techniques (Van Breemen & Dodson, 1972).
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Fig. 33. Geological map of inner Forsblads Fjord, northern East Greenland, showing locations of dated
sample collections. Geology modified after Haller (1958). For regional setting see fig. 31.
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Te@rskeldal banded gneisses

The valley Tzrskeldal rises steeply from the head of Forsblads Fjord running in a
south-west direction (fig. 33). The floor and north-west side of the valley comprise banded
biotite gneiss, hornblende gneiss, amphibolites and leucocratic granitic gneiss.” All these
rocks are cut by swarms of basic dykes, now transformed to amphibolite and folded. In line
with regional interpretations of the genesis of the Caledonian fold belt, Haller (1958, 1971)
has previously interpreted the gneisses as Caledonian migmatites and synorogenic granites,
and the dykes as late Caledonian lamprophyres. Friderichsen & Higgins (1976) consider the
association of gneiss complexes and amphibolite dykes in Teerkseldal to be characteristic of
Archaean basement units (see also Higgins et al., this report).

A major thrust zone follows the south-east side of Tarskeldal separating gneisses to the
west from metasediments to the east. The north-east part of the valley is considerably
disturbed by shear movements related to the thrust zone, and mylonites are common. The
samples collected for the Rb-Sr investigations were taken from the gneiss complex at the
south-east margin of Tarskelsg, an area relatively free from shear deformation.

The 19 samples of banded gneisses and amphibolites analysed (Table 3) show Rb-Sr ratios
ranging from 0.16 to 1.6 and are plotted on fig. 34. They do not define an isochron, but scatter
about a 2500 m.y. reference line. While too much significance should not be given to this
figure as such, it gives a clear indication of an Archaean genesis for the gneisses, and
comparisons can be made with the Flyverfjord infracrustal complex of the Scoresby Sund
region which has a similar geological history. In this Archaean complex Steiger & Henriksen
(1972) have reported a zircon age of 2345 m.y. on a foliated granite, and Hansen et al. (1973b)
a K-Ar mineral age of 2525 + 85 m.y. on hornblende from an amphibolite dyke. A Rb-Sr
isochron of 3000 + 250 m.y. on gneisses from Flyverfjord (Rex & Gledhill, 1974) is of
particular interest since the 8 data points on which it is based can be plotted with the
Terskeldal analyses, clustering around the lower part of the 2500 m.y. reference line, and
suggesting close geochemical similarity between the gneisses of the two regions.

The geological scatter of points of the Tzrskeldal plot indicates a partial opening of the
Rb-Sr system perhaps in response to middle Proterozoic or Caledonian orogenic activity.
Unpublished K-Ar mineral ages on the Terkseldal gneisses have yielded Caledonian and
mixed ages.
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Table 3. Teerskeldal banded gn.eisses and amphibolites, northern East Greenland

GGU sample Rock type 87Rb/865r 87Sr/865r
no.

133144 Banded gneiss 0.879 0.7380 * 3
133145 Banded gneiss 0.608 0.7288 * 2
133146 Banded gneiss 0.396 0.7241 = 3
133147 Banded gneiss 0.930 0.7485 % 1
133149 Gneiss 0.746 0.7437 * 4
133150 Banded hornblende gneiss 0.312 0.7189 * 3
133151 Banded gneiss 1.104 0.7545 * 1
133153 Banded hornblende gneiss 0.163 0.7148 t 1
133154 Banded hornblende gneiss 0.314 0.7186 % 1
133165 Banded hornblende gneiss 0.966 0.7568 * 4
133157 Banded gneiss 0.488 0.7262 * 2
133168 Banded gneiss 0.334 0.7225 + 1
133160 Amphibolite 0.180 0.7143 * 2
133161 Banded gneiss 0.576 0.7331 1 3
133162 Banded gneiss 0.735 0.7350 1
133163 Banded hornblende gneiss 0.735 0.7356 * 1
133164 Banded gneiss 1.622 0.7666 + 1
133165 Banded gneiss 0.386 0.7242 * 5
133166 Banded gneiss 0.995 0.7479 * 1

8
Decay constant 7Rb = 1.39 x 10

-11_ -1
y
Rb/Sr ratios determined by X.R.F. using GSP-1 as reference

standard
8
7Rb/86Sr + 2%. Errors quoted at 1 o level

Sample locality 72°20'15"N, 26°34'00"W

Forsblads Fjord gneissic quartzites

The greater part of Forsblads Fjord comprises migmatised sedimentary rocks and mig-
matitic granites. In the east an apparent transition into the Eleonore Bay Group has been
described by Haller (1958) and Caby (1976), and a granite pluton cutting the Eleonore Bay
Group sediments has given a Rb-Sr isochron age of 455 + S m.y. (Rex et al., 1976). At the
west end of Forsblads Fjord massive, relatively non-migmatitic, sequences of semipelitic
and siliceous kyanite and sillimanite-bearing gneisses outcrop, and a collection of rather
gneissic quartzites was made from the north side of the fjord (fig. 33).

Twelve samples were analysed for Rb and Sr isotopes (Table 4), and eleven of the points
form an ‘errochron’ (fig. 35) which on the basis of Mclntyre least squares cubic regression
analyses yields a geological error model III age of 1270 = 100 m.y. (1 & error).



Table 4. Forsblads Fjord gneissic quartzites, northern East Greenland

GGU sample Rock type 87Rb/86Sr 87Sr/86sr
no.

133169 Gneissic quartzite 0.300 0.7162 * 2
133170 Gneissic quartzite 0.304 0.7164 % 2
133172 Gneissic quartzite 1.523 0.7380 t 4
133173 Dark quartzite 0.981 0.7298 % 1
133174 Gneissic quartzite 1.660 0.7415 * 1
133175 # Mica schist 4.149 0.7606 % 2
133176 Quartzite 0.824 0.7323 + 1
133177 Gneissic quartzite 2.06% 0.7468 * 1
133178 Quartzite 0.2717 0.7130 * 1
133179 Banded quartzite 0.645 0.7263% * 1
133180 Gneissic quartzite 1.583 0.7394 % 1
133181 Banded guartzite 1.560 0.7400 * 1

Decay constant 87Rb = 1.39 x 10-11y—1

Rb/Sr ratios determined by X.R.F. using GSP-1 as reference

standard

87 86
Rb/ Sr * 2%, Errors quoted at 1 0 level

*Errochron' age 1270 t 100 m.y.

*Not included in isochron age calculation

Sample locality 72°24'10"N, 26°15'00"W

Due to the scatter of the data points the age obtained should be viewed with caution, but it
clearly indicates a middle Proterozoic event, which is comparable to the Rb-Srisochron age
of 1162 + 85 m.y. obtained by Hansen et al. (1974) on mica schists of the Krummedal
supracrustal sequence in the southern Scoresby Sund region. This result does not conclu-
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sively show that the migmatites of the Forsblads Fjord region developed during middle
Proterozoic orogenesis, though this is thought likely. However, it does indicate that
somewhere in Forsblads Fjord there must exist a junction between metasediments affected
by middle Proterozoic orogenesis and sediments of the late Precambrian Eleonore Bay
Group affected only by the Caledonian orogeny.
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