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From Archaean to Proterozoic on Hardangervidda,
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The many outtiers of Caledon ian nappe rocks have
been removed from the central part of the map

Fig. 1. Geolog ical map showing the main litho tecton ic uni ts in the
Precambrian of South west orway.

ion yield by leaking oxygen into the sample chamber. Tables

of analytical data are availab le from the aut hors on request.
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Archaean to Proterozoic on Hardangervidda
Two major groups of concord ant (w ithin 2 a-erro r) ages were

obta ined (Fig.2) at c.1600 Ma (36 analyses) and c.1500 Ma (15

analyses), wi th other conco rdant ages at c. 1100 Ma (2 analy­

ses), 2838 Ma (1 analysis) and 2735 Ma (1 analysis). 1229 Ma (1

Crust formation in South Norway - ambiguities of
time and process
Precambrian crust in southern Norway (Fig. 1) is part of the

Southwest Scandinavian Domain which forms the southwest­

ern rim of the Fennoscandian Shield (Gorbatschev & Bogda­

nova 1993), interpreted to be younger than 1800 Ma. The pre­

sent model for the evolution of the Fennoscandian Shield in­

volves amalgamation of Archaean microcontinents and crustal

growt h by westward accretion dur ing the Paleoproterozoic

(Gower et al. 1990). Ragnhildstveit et al. (1994) reported U-Pb

isotope ages of 2503 Ma on sing le zircons from the Hardanger­

vidda.This indicated that the crust of southern Norway could

have a long er history than previously believed. The present pa­

per is part of a project initiated to gain a better understanding

of when and how the crust of South Norway formed .

The use of high-resolution SIMS combined with
BSE and CL unravels zircon ages
Using a secondary ion mass spectrometer (SIMS) capab le of

high sensitivity, high mass-resolution, U-Pb analysis of very

small areas of zircon crystals (typically <30 urn diameter

spots) can yield high spatial resolution geochronology. This is

a powerful techn ique for zoned zircons from po lyphase ter ra­

nes such as those in southern Norway. Imaging of the crystals

with back-scattered electrons (BSE) or cathodolumin iscence

(CL) in a scanning electron microscope (SEM) enables one to

interpret wh ether the zircon has grown by magmatic or meta­

mo rphic processes, as well as revealing w hether the crysta l

has been abraded by sedimentary processes.

For the present study the same granite of Ragnhildstv eit

et al. (1994) was resamp led for SIMS analyses of zircons. The

analysed sample, a severely deformed and metamorphosed,

fine-grained pink granite, belongs to a mu lt ip licity of gran ites

of different ages and sizes wh ich, in this area, intrude metase­

dimentary and possib ly also vo lcanic rocks.

Zircons were separated fro m a rock sample of c. 20 kg,

mo unted in epoxy, and po lished to expose sections th rough

the crystals. BSE, CL imag ing and SIMS analyses were perfor­

med on the same crystals. BSE and CL uti lised the SEMat IKU

Petroleum Research in Trondheim, Norway. SIMS analyses

were performed using the Cameca IMS1270 instrument of the

joint-Nordic facility for geological SIMS (NORDSIM), located at

the Swedish Museum of Natural History, Stockholm, Sweden.

U-Pb analytical procedures closely follow those described by

Whitehouse et al. (1997) wi th enhancement of secondary Pb
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Fig.3. Zircon images:a) 1508+/- 7 Maold crystal(CL),note the 1066+/­
14Ma old rim; b) 1601 +/- 24 Ma old crystal (BSE).Theage 1229Ma of
the rim isprobably amix between the 1601 Ma old coreand c. 1100Ma;
c) Archaean zircon(CL).

t inct. The absence of abrasi on of the Archaean zircons j ustifi­

es t he hypothes is that Archaean magmatis m took place in th e

same reg ion w here th e zircons are now fou nd . It is thus likely

that Archaean magmat ic crust fo rm at io n processes are repre­

sente d in Sou th Norway.
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Fig.2. Tera-Wasserburg concordia diagramof SIMS zirconanalyses with
1serror bars(inset shows Archaeanpart of curve). The relativeprobabi­
lity curve for concordant analysesisshown to the right.

analysis ) is also a concordant age; however, in th is case the ion

beam has touched the older core of the crystal, so the age is

probably a mixing between the core-age (1601 Ma) and a

Sveco norwegian age of c.1100 Ma.

The 1600 Ma and 1500 Ma ages record two d ist inct

event s,as ev ident from the concordia diagram and the proba­

bil ity curve (Fig. 2). Zircons yieldin g t hese ages are igneous

with pyramidal prismat ic habit and exh ibit w ell-evo lved oscil ­

latory zoning (Figs. 3a and 3b). 1600 Ma-old zircons are not

observed to be overgrown by 1500 Ma-zircon, Le. there are

two d iscrete populations . 1600 Ma is in terprete d as the age of

the intrusion , whereas the 1500 Ma age records inje ct ion of

new magma in to the already existi ng g ranite.

The present analyses record one post-igneous eve nt (Figs.

2, 3a and 3b). The age is no t w ell enough repre sented in the

data set to make precise age interpretat ion; it is clear, howe­

ver, th at it is Sveconorw egian. The CLand BSE images (Figs.3a

and 3b) sho w th at it is a dist inct overgrowth on igneous cry s­

tals of both th e 1600 Ma and th e 1500 Ma zircon-populati ons,

and th at the event is probably metam orphic on th e basis of

the rather diffus e zonation.

The granite has inh erited zircons record ing two statistica lly

d istinct Archaean events (Fig. 2 inset). The osci llatory zoning

apparent from the CL images (Fig. 3c) show s that both events

were igneous. Furthermore, nei th er the core nor the ou ter part

of the crystal is rounded, show in g tha t the cryst al has not been

abraded , argu ing against leng thy sedimentary trans port. More

likely, both the core and the oute r crysta l grew in a magmatic

environment close to the present locati on of th e rock.

Conclusions
The ma in igneousevent at c.1600 Ma w as succeeded by input

of new magma at c.1500 Ma,and subs eq uent metamorph ism

at c.1100 Ma. Furthermore, the rock con ta ins a record of tw o

Archaean magmatic event s, close in age but statist icall y dis-


