A minimum age of 2944 + 7 Ma for the
Tartoq Group, South-West Greenland
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SHRIMP zircon U-Pb data for a tonalite intruding greenschists of the Tartog Group
have yielded an age of 2944 = 7 Ma, This date is interpreted as giving the time of
igneous crystallisation of the tonalite, and provides a minimum age for deposition of
the Tartog Group.
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The Tartog Group (Higgins & Bondesen, 1966: Hig-
gins, 1968; Berthelsen & Henriksen, 1975; Evans &
King, 1993) is a several kilometres thick greenstone belt
which forms major outcrops on both sides of Sermili-
gaarsuk fjord north-west of Ivittuut in South-West Green-
land (Fig. 1). Tt consists of strongly deformed basic vol-
canic rocks and sediments at relatively low metamorphic
grade: greenschist to low amphibolite facies. Several mi-
nor occurrences of gold as well as sulphide showings
with both stratiform and vein-type mineralisation have
been documented (Appel, 1984: Appel & Secher, 1984
Erfurt, 1990; Evans & King, 1993).

The age of the Tartog Group is not known. Initially it
was considered to be a continuation of the early Protero-
zoic (Ketilidian) volcanic rocks and sediments of Mid-
ternzs and Granseland (c.g. Berthelsen, 1960), but in
1965 a pronounced angular unconformity was found to
exist between rocks belonging to the Tartog Group and
overlving Ketilidian strata on Midternwes (Fig. 1; Higgins
& Bondesen. 1966). Subsequently it has generally been
assumed that the Tartoq Group is of lme Archacan age
(e.g. Bridgwater e al., 1976) although no isotopic age
determinations to confirm this were available.

Relationships between the Tartoq Group and the sur-

Fig. |. Tartog Group outcrops in
the Sermiligaarsuk—Midternies
region in South-West Greenland
with the locality of tonalite
sample 256839 for which an age
of 2944 + 7 Ma was obtained.
An age of 2920-2930 Ma has
been found for a tonalite
collected at the locality shown
about 30 km further west.
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Tonalite GGU 256839
within the Tartog Group
at lterlak, Sermiligaarsuk
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Fig. 2. U-Pb concordia diagram
for GGU 256839, an intrusive
tonalite within greenschists of
the Tartog Group. Error boxes
for individual analyses represent
the analytical precision at 1
level. The analysis of site 121
on a coloured grain (see text) is
not shown,

14.0 16.0

18.0

QDTPb/ 235U

rounding gneisses are commonly obscured by strong de-
formation and retrogression along their mutual bounda-
ries. Structural evidence suggested that the Tartog Group
might be younger than the gneisses because the gneisses
appeared to have undergone a longer and more complex
history of deformation (Higgins, 1968; Berthelsen &
Henriksen, 1975). Moreover, a detailed structural analy-
sis indicaled that the Tartog Group occupies the cores of
synclines in a basement that was folded prior to deposi-
tion of the Tartog Group (fig. 9 in Berthelsen & Henrik-
sen, 1975). Locally. however, gneissic rocks display clear

intrusive relationships with Tartog Group metavolcanics,
and it would appear that at least some of the gneisses
were emplaced after deposition of the Tartog Group (e.g.
Higgins, 1968). Commonly there is a gradational transi-
tion between Tartog Group rocks and the surrounding
gncisses; sheets and veins of quartzofeldspathic granitoid
rocks are common near the margins of the Tartog Group,
and enclaves of Tartog Group material are common in the
surrounding gneisses.

An attempt to date samples from the Tartog Goup by
the Rb-Sr whole rock method by onc of us (F. K.) was

Table 1. Shrinp zircon U-Ph data for GGU 256839

Site u Th P Common P 27Pb VTP Age Disc”
(ppm)  (ppm)  Th/U  (pph)y  *™Ph(%) L) s 6 P (Ma) (%)
1-1 72 86 1.20 5 0.20 0.573x13 17.16+0.44 0.2172+18 296013 =
2-1 97 27 1.31 7 0.18 0.585x13 17.3520.43 0.2151«14 2945+11 I
3-1i &1 99 21 5 .17 057003 [ 7.00+0.43 0.2162+17 2952+12 —I
4-1 79 95 1.20 12 042 0.572x13 16.7620.44 0.2125x20 2924+135 0
31 87 101 1.15 5 0.15 058113 17.2420.43 0.2151=16 2094516 0
6-1 84 105 1.20 9 (.28 0.579=13 16.97£0.43 0.2132+17 2930+13 0
71 90 85 0.95 7 0.20 0.560=+13 16.60£0.42 0214816 2942412 3
5-1 128 188 1.46 4 0.08 0.597<14 17.48+0.42 0212312 2923409 3
9-1 59 o8 114 4 0.20 0.583=14 17.38+£0.46 0.2162220 2953+15 0
[O-1 80 94 1.78 8 (.26 0.579+13 17.39+0.44 Q217717 2064=13 =1
10-2 77 88 .14 ) 0.24 0.548+13 16.40+0.41 0217117 2959x12 -5
L11-1% 136 139 1.02 15 0.29 0.570£13 16.61+0.40 0211414 291610 0
12-1% 503 78 0.16 259 1.98 0.391=07 9.71+0.23 (0.1803=11 265512 =20
13-1 91 105 I.15 16 0.46 0.596=13 17.62£0.43 0214617 293913 P

'U-Pb ages are corrected for very small amounts of common lead. Uncertaintics are given at the 1o level,
“Disc. is the degree ol discordance (%) of the analysis. It is calculated as [00 x [("Pb/ U age)/(*""Ph/*Ph age) ~[].
*Analyses excluded from the caleulated weighted mean “'Pb/2*Ph age.



not successful: data points showed a very wide scatter in
an isochron diagram. Samples from a tonalite body
within Tartoq Group metavolcanic rocks at Iterlak in
Sermiligaarsuk (61° 32'N, 48° 36'W, Fig. 1) yielded a
poorly fitted Pb-Pb isochron, and a late Archaean age of
2550 x 170 Ma was obtained after omitting 3 out of 18
analysed samples from the isochron calculation (P. N.
Taylor and F. Kalsbeek, unpublished data).

In this note we report a zircon U-Pb age determination
for a sample of the above mentioned tonalite body at
Iterlak. On the 1:100 000 geological map, sheet 61 VI N
Neria (Jensen, 1973), this tonalite is shown as ‘peg-
matite’. It is intrusive into greenschists of the Tartoq
Group. Tonalite dykes, up to several metres wide, run
from the central tonalite body into the country rock.
Although the tonalites are not strongly deformed, they
have been pervasively affected by low grade alteration:
plagioclase is sericitised, biotite chloritised and horn-
blende replaced by actinolitic amphibole. Magmatic tex-
tures, however, are commonly preserved; subhedral pla-
gioclase crystals up to ¢. 5 mm occur in a finer grained
matrix of quartz and plagioclase.

Analytical data and results

GGU sample 256839 from the tonalite body yielded
prismatic zircons typically 200 to 300 gm long. Most of
the grains are structureless or very faintly zoned, col-
ourless or very pale yellow, with only a few inclusions of
other mineral phases. A few grains are darker brown in
colour. Neither inherited older cores nor younger meta-
morphic overgrowths were detected in any of the grains.
Most of the grains are perfectly euhedral. For Archaean
zircons they are remarkably well preserved.

Analysis with the ion microprobe SHRIMP 1 followed
routine analytical procedures (e.g. Compston ef al., 1984;
Williams & Claesson, 1987). Fourteen analyses were
undertaken on thirteen grains (Table 1, Fig. 2). The ana-
lysed sites were of the dominant type of colourless or
very weakly coloured zircon, except for a single analysis
of a more strongly coloured grain (grain 12). The dom-
tnant type has U abundances of < 200 ppm, rather high
Th/U ratios of 0.95 to 1.31, and concordant or almost
concordant U-Pb ages. After rejection of sites 11-1 and
12—1 (the latter in the coloured grain), the analyses have
indistinguishable 207Pb/2%Pb ratios, with a weighted mean
age of 2944 + 7 Ma (2 0). The single analysis of coloured
grain 12 indicated a high U content, lower Th/U ratio,
higher content of common Pb, and was strongly dis-
cordant with a 2"Pb/**Pb age of 2655 Ma (Table 1). The
mean age of 2944 + 7 Ma obtained for the zircons is
interpreted as giving the time of crystallisation of the
tonalitic protolith of GGU 256839.
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Discussion

The age of 2944 Ma represents a minimum age for
deposttion for the Tartoq Group. This is much older than
anticipated. The age of deposition of the Tartoq Group
and its relationships with the surrounding gneisses re-
main unknown. A sample of a late leucocratic tonalitic
gneiss, similar in appearance to the analysed rock, col-
lected some 30 km further to the west (Fig. 1), has
yielded a SHRIMP U-Pb zircon age of 2920-2930 Ma,
but also contains a younger zircon component with an age ‘
of 2820-2830 Ma (A. P. Nutman, unpublished data).
This rock is intrusive into older migmatitic grey gneisses
which form the bulk of the gneisses in that area (Kals-
beek, 1970). Thus, both the Tartoq Group and most of the
gneisses appear to be older than about 2940 Ma, and the
grey gneisses may or may not have been the basement
onto which the Tartoq Group was deposited.
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