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ABSTRACT

Metaquartz monzonite from the Haparanda suite in its type area has been dated with the U-Pb
SIMS method on zircon. A concordia age has been calculated at 1884+7 Ma, and it is chosen as
the best age estimate of igneous crystallisation. This quartz-poor rock has an age that overlaps
with previously published ages of more quartz-rich metagranitoids in the region. This indicates
that the overall compositional variation is due to different magmatic processes that were active
during the same main magmatic event.

SAMMANFATTNING

Zirkon fran ett prov av metakvartsmonzonit i Haparandasviten har daterats med U-Pb-SIMS-
metoden. En konkordiadlder har beriknats till 1884+7 miljoner ar och den bedoms vara den
bista uppskattningen av dldern f6r magmatisk kristallisation. Aldern for denna kvartsfattiga
bergart sammanfaller med publicerade aldrar f6r mer kvartsrika metagranitoider i omradet.
Detta tyder pd att sammansittningsvariationerna beror pé att olika magmatiska processer varit
aktiva under samma magmatiska hindelse.

Keywords: Radiometric age, Haparanda suite, Svecokarelian orogen, Barents project



INTRODUCTION

The purpose of this study is, firstly, to obtain a crystallisation age of a metamorphosed quartz
monzonite in the type area of the Haparanda suite, and, secondly, to investigate if such quartz-
poor rocks and previously studied granitoid rocks are coeval or if they could belong to different
intrusive suites.

The name “Haparanda series” was originally used for a group of intrusions of granite, grano-
diorite, quartz diorite, diorite and gabbro in the Haparanda area (Odman et al. 1949), and was
later also used for similar rocks further north (Odman 1957). Since then, that name and the
more appropriate “Haparanda suite” have been used extensively in northernmost Sweden, and
the name Haaparanta suite is in use in Finland.

Ohlander (1984) used geochemical data to suggest that the Haparanda suite is of I-type and
generated in a compressional environment. Mellgvist et al. (2003) compiled geochemical and
Sm-Nd isotope data and showed that the Haparanda suite has mainly negative &y, values and
an alkalic, calc-alkaline trend. They concluded that it was formed in a continental arc setting by
fusion of Archean continental and depleted mantle material related to subduction of Proterozoic
lithospheric mantle, in contrast to the coeval Jérn GI suite in the Skellefte district, which was
formed in a juvenile, Paleoproterozoic volcanic-arc setting.

Modal data compiled from Odman (1957) and Perttunen (1991) show that most rocks have a
dioritoid or gabbroid composition (Fig. 1). There is a strong “quartz-poor” trend from diorite or
gabbro to quartz monzonite (syenitoid trend), and possibly a second “quartz-rich” trend leading
to granitoid compositions (granitoid trend). The cause of these variations is not within the scope
of this report.

Results from recent mapping in the Haparanda-Kukkola-Sangis area (Fig. 2) show that the
rocks are quartz-poor in the southern massif around and west of Haparanda (the type area of
the Haparanda suite), while they are more quartz-rich (granitoid composition) in the northern
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Figure 1. Modal data from the Haparanda region (Odman 1957, Perttunen 1991) including sample
STB131001A, plotted in a QAP diagram (Le Maitre 2002). Rocks from the Jérn Gl suite in southern
Norrbotten and northern Vasterbotten counties (SGU, unpublished data) and the granitoid-diori-
toid-gabbroid intrusive rock suite in the north-eastern part of the Bergslagen region (Stephens et
al. 2009) are shown for comparison.
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Figure 2. Preliminary bedrock map of the Haparanda-Kukkola-Sangis area. Location of the dated sample
STB131001A is shown by a yellow star.
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massif north-west of Kukkola. By combining the results from mapping in adjacent areas (e.g.
Perttunen 1991, Wikstrom 1996, Akerman & Kero 2011), the northern massif appears to be part
of a granitoid belt from east of Kukkola (in Finland) to west of Kalix.

Previous U-Pb zircon age determinations in the Haparanda-Luled region of rocks belonging
to the Haparanda suite include age determinations of a granodiorite at 1883+6 Ma (Wikstrom &
Persson 1997), a granodiorite at 1891+32 Ma (Mellgvist et al. 2003) and a tonalite at 1881+6 Ma
(Akerman & Kero 2012). They are thus all granitoids.

SAMPLE DESCRIPTION

The sample was collected from fresh material in an active quarry near Kurkijinkka, 5 km west-
south-west of Haparanda town (Fig. 2, Table 1). The sample is composed of a grey, medium-
grained, very weakly foliated and partly recrystallised rock classified in the field as a meta-
dioritoid (Fig. 3A). According to the modal composition the sampled rock is a quartz monzonite
(Fig. 1). The main minerals are hornblende (43%), plagioclase (23%), K-feldspar (15%), biotite
(10%) and quartz (6%). Relic clinopyroxene is partly transformed into hornblende (Fig. 4).
Accessory phases include magnetite, apatite and zircon. The sample has the chemical composi-
tion of quartz monzonite in a Q-P diagram (Debon & LeFort 1983) and syenodiorite in a total
alkali vs. silica diagram (Wilson 1989). In the outcrop, mafic magmatic enclaves are ubiquitous

Table 1. Background information of dated sample.

Rock type: Metaquartz monzonite

Tectonic domain: Svecokarelian orogen

Tectonic subdomain: Overkalix lithotectonic unit

Lithodemic unit: Haparanda suite

Sample number: STB131001A

Lab-id: n4822

Coordinates: 7329900/910975 (SWEREF)

Map sheet: 73J SV (SWEREF), 25N Haparanda NV (RT90)
Locality: Kurkijankka, 5 km west-south-west of Haparanda
Project: Barents

Figure 3. A. Photograph of the dated sample lying on the weathered outcrop surface. The pen is c. 8 mm wide.
B. Photograph near the sampling locality of the dated metaquartz monzonite with mafic and composite mag-
matic enclaves. The longest dimension of the largest enclave is c. 25 cm. Photo: Stefan Bergman.
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(Fig. 3B) and locally concentrated in zones resembling synplutonic dykes. Composite magmatic
enclaves are locally observed. The sample was taken in a homogeneous part, devoid of enclaves.

ANALYTICAL RESULTS AND INTERPRETATION OF GEOCHRONOLOGICAL DATA

Zircons were obtained from a density separate of a crushed rock sample using a Wilfley wa-

ter table. The magnetic minerals were removed by a hand magnet. Handpicked crystals were
mounted in transparent epoxy resin together with chips of reference zircon 91500. The zircon
mounts were polished and after gold coating examined by cathodoluminescence imaging using
electron microscopy at the Swedish Museum of Natural History in Stockholm. High-spatial
resolution secondary ion masspectrometer (SIMS) analysis was done in November 2013 us-

ing a Cameca IMS 1270 at the Nordsim facility at the Swedish Museum of Natural History in
Stockholm. Detailed descriptions of the analytical procedures are given in Whitehouse et al.
(1997, 1999). Pb/U ratios, elemental concentrations and Th/U ratios were calibrated relative to
the Geostandards zircon 91500 reference, which has an age of c. 1065 Ma (Wiedenbeck et al.
1995, 2004). Common lead corrected isotope values were calculated using modern common lead
composition (Stacey & Kramers 1975) and measured 24Pb. Decay constants follow the recom-
mendations of Steiger & Jager (1977). Diagrams and age calculations of isotopic data were made
using the software Isoplot 4.15 (Ludwig 2012). After the SIMS analyses, back-scattered electron
(BSE) and cathodoluminescence (CL) images of analysed zircons were taken using standard
electron microscopy at the Department of Geology, Uppsala University.

The heavy mineral concentrate is rich in zircon which is weakly pinkish and transparent with
usually long prismatic, euhedral crystal shapes. Many grains are broken into fragments. Micro-
cracks are common and many grains are turbid along these cracks. CL-images show weakly
oscillatory zoned zircon crystals that are interpreted to be of igneous origin (Fig. 5). All nine
analyses are concordant at the two sigma limit and have low values of common lead. The analy-
ses contain 128-532 ppm U and have Th/U ratios of 0.40—0.82 (Table 2). A concordia age is
calculated at 188417 Ma (26, MSWD of concordance = 1.8, probability of concordance = 0.18,

n =9, Fig. 6) and the weighted average 2°7Pb/2°°Pb age is 1881+8 Ma (25, MSWD = 0.91, prob-
ability = 0.51, n = 9), i.e. within error same as the concordia age. The concordia age at 1884+7 Ma
(20) is chosen as the best age estimate interpreted to date igneous crystallisation of the Haparan-
da metaquartz monzonite at 1.88 Ga.

Figure 4. Photomicrographs of the dated sample. In the central part of the images relic clinopyroxene is partly
transformed into hornblende. The longest dimensions of the images correspond to c. 12 mm. A. Plane polar-
ized light. B. Crossed nicols.
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Figure 5. Cathodoluminescence images of analysed zircon grains. Red ellipses mark the approximate locations
of analyses. Numbers refer to the analytical spot number in Table 1.
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DISCUSSION AND CONCLUSION
The results that were obtained in this study confirm that the Haparanda suite has an age of
c. 1.88 Ga, in agreement with previous results from outside of the type area.

Intrusive suites in southern and central Sweden show distinct compositional trends in rock
classification diagrams. In e.g. Bergslagen, rocks of the c. 1.9 Ga granitoid-dioritoid-gabbroid
intrusive suite shows a clear quartz-rich granitoid trend (Fig. 1, Stephens et al. 2009) while
rocks of younger suites show trends with lower quartz contents, e.g. syenitoid trends. The same
general features are also found in the southern Norrbotten and northern Visterbotten coun-
ties (Fig. 1), where granitoids of the Jérn GI suite preceeded, with an overlap in time, the more
quartz-poor rocks of the Perthite monzonite suite (Kathol & Weihed 2005). The fact that the
analysed quartz-poor rock at Kurkijinkkd has an age that is comparable with previously pub-
lished ages of more quartz-rich metagranitoids in the region indicates that the overall compo-
sitional variation is due to different magmatic processes that were active during the same main
magmatic event.
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