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Internal textures of zircons and monazites, U-Pb ages of zircons, and Chemical
U-Th-total Pb isochron method (CHIME) dating of monazites in garnet-biotite gneiss,
garnet-biotite-cordierite gneiss, hornblende-bearing charnockitic gneiss and charnockitic
gneiss of the Southwestern Highland Complex (SWHC), Sri Lanka, were investigated to
evaluate the evolution of the metamorphic rocks which have been subjected to multiple
thermal events during the Gondwana amalgamation.

The mineral assemblages are garnet + biotite + plagioclase + K-feldspar +
cordierite * sillimanite + quartz + magnetite + rutile £ spinel £ ilmenite + calcite in the
garnet-biotite gneiss; cordierite + plagioclase + magnetite + spinel £ corundum (thin
spinel-rich and extremely quartz-poor layers) and garnet + biotite + K-feldspar +
plagioclase + quartz £ magnetite * spinel (spinel-poor layers) in garnet-biotite-cordierite
gneiss; garnet + orthopyroxene + clinopyroxene + hornblende + anorthite + quartz in
hornblende-bearing charnockitic gneiss; and clinopyroxene + orthopyroxene + biotite +
garnet+ K-feldspar + anorthite + quartz £ magnetite in charnockitic gneiss.

The zircons from garnet-biotite gneiss consist of the detrital zircon cores and
overgrowths with two to five growth stages. The detrital zircon cores are rounded or
euhedral to subhedral in shape, and show transgressive internal textures or oscillatory
zoning. In the garnet-biotite-cordierite gneiss sample, the zircons consist of euhedral core
part (not detrital core) and four to five growth zones lacking internal texture. In the

hornblende-bearing charnockitic gneiss and charnockitic gneiss, most of the zircons are



fine-grained and rounded in form, and consist of cores (not detrital core) and rims
lacking internal textures. In minor cases, zircons consist of rounded or skeletal cores
containing inclusions and/or voids and overgrowths showing two or three generations.
The first, second and third generations of core-absent grains exhibit fir-tree texture (ft),
radial growth (rd) and a planar banded zone (bd), respectively. Ages of the detrital cores
are in a range of 3.3-1.7 Ga, and can be categorized into five ranges of 3380-3220,
2730-2660, 2550-2490, 2220-2170, and 1900-1700 Ma, implying source ages during
3.3-1.7 Ma. Most of the overgrowths gave ages in ranges of 2730-2660, 1900-1700,
and 630-500 Ma. These age-ranges correspond to the growth stages of zircons by the
repeated thermal events. Especially, zircons with ages in the ranges of 1900-1700 and
630-500 Ma have Th/U-ratios less than 0.1, implying formation by metamorphic events.
Zircons lacking detrital cores and having growth zones with characteristic metamorphic
internal textures gave ages in a range of 630-500 Ma, implying the generation at the
latest metamorphic event stage.

Monazites are abundant in garnet-biotite gneisses. The monazites have core-rim
zoned, inherited core-bearing, complexly zoned, and oscillatory zoned type internal
textures. The core domains of the core-rim zoned, inherited core-bearing, and complexly
zoned type monazites show 523-485, 1802-517, and 1648-527 Ma, respectively, and the
rim domains show younger ages of 485-434 Ma. Even though its repeated zonings,
oscillatory zoned type monazites show the only young age of 452+27 Ma. The
determined isochron ages are grouped into four clusters: group | of 1830-1648 Ma,
1766+140 Ma, 1788+30 Ma; group Il of 80399 Ma, 679+99 Ma; group Il of ages with
550-485 Ma, 533+22 Ma, and481+42 Ma; and group IV of ages with 470-430 Ma,
470145 Ma, and 433t14 Ma. The ages of the group | may imply either magma
emplacement ages or depositional ages of sediments. The ages of the group Il correspond
to the stage of the most prominent thermal event recorded in the region. The groups Il
and IV can be identified as post-peak thermal events. However, the groups Il to IV can be
considered as one group or event within the error ranges of the ages.

The age data given for the monazites in the SWHC are consistent with the published data
for the Central Highland Complex, and indicate that the SWHC has been subjected to the
same thermal events as the Central Highland Complex. However, the repeated thermal
events in the SWHC are evidenced by the internal textures and the age data of the zircons
from the SWHC, which signifies the complex evolution process of the high-grade

basement of the SWHC. Five growth stages of overgrowths observed in some zircons



suggest much more complex thermal events than that having been considered in the
published simplified models. The results of my study show complex evolution processes
of the high-grade basement of the SWHC, and seem to be consistent with the previous

crustal model than the recent crustal models for CHC.
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