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Periglacial involutions, large folded recumbent folds
and tectonic overprints at Putrajaya
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Abstract: The development of Putrajaya and Cyberjaya brought to light many new outcrops of black pelite, buff to
reddish brown psammite and subordinate bands of light-coloured tuffaceous or loessic material. Most of the outcrops
are in advanced weathered states. The nature of the fresh rock was identified in drill cores acquired for foundation
designs. These rocks are geochemically similar to the Upper Palaeozoic Kenny Hill Formation, although the dominant
dark colour is rarely found among the Kenny Hill strata in the type area of Kuala Lumpur. At Salak Tinggi, Kenny Hill-
like strata is marked by an Agathiceras sp. fossil (Early Permian) and also contains a pebbly horizon of interpreted
glacigenic origin. The Putrajaya-Cyberjaya rock assemblage is therefore interpreted as being of Gondwanan origin. At
“Cyberjaya Hill”, bands of light-coloured tuff(?) or loess(?) were irregularly deformed into crinkles of varied wave
lengths and shapes that contrast with the more systematically folded larger structures. The disharmonic character of the
crinkles suggests these to represent periglacial involute structures. The larger folds are tectonic and developed as
recumbent structures that became refolded into open warps. These two tectonic fold sets are coaxial about a north-
southerly trend. Indications of tectonic transport of the recumbent folds include to the west, southeast and east.

Abstrak: Pembukaan tanah meluas bagi penubuhan Putrajaya dan Cyberjaya telah mengungkap banyak singkapan baru
yang terdiri daripada batuan pelit hitam, psamit berwarna perang-karat serta sejumlah kecil lapisan berbahan tuf atau loes
yang berwarna cerah. Pada singkapan kebanyakan batuan didapati dalam keadaan terluluhawa; batuan segar dikenali
dalam inti gerudi. Sifat-geokimia batuan sama dengan formasi Kenny Hill (Bukit Tungku) walaupun warna gelapnya
tidak am bagi formasi Kenny Hill. Fosil Agathiceras sp. dalam batuan serupa Kenny Hill di Salak Tinggi menunjukkan
usia Perm Awal. Suatu lapisan berpebel serta canggaan-dalam- keadaan-lembut di singkapan yang sama ditafsirkan
sebagai hasil aktiviti berkaitan pergerakan glasier atau “iceberg”. Berdasarkan hujah di atas, persekutuan batuan
Putrajaya-Cyberjaya telahpun dianggap berasalmula di benua Gondwana. Pada “Bukit Cyberjaya”, didapati lapisan nipis
berwarna cerah yang mungkin mewakili tuf atau loes. Lapisan tersebut telah tercangga kepada lipatan berpanjang
gelombang dan berbentuk kurang menentu dan oleh kerananya menampakkan lipatan tak-harmoni. Bentuk lipatan tak-
harmoni jelas bertentangan dengan bentuk bersistem daripada lipatan tektonik bersaiz lebih besar. Perlipatan dalam-
keadaan-lembut dianggap telah mewujudkan lipatan tak harmoni itu yang boleh dikelaskan sebagai involusi periglasial.
Lipatan tektonik berbentuk rebah yang telah dicangga sekali lagi kepada lipatan terbuka. Kedua-dua struktur tektonik
tercangga mengikut paksi lebih kurang utara-selatan. Angkutan tektonik yang boleh dikesan ialah ke barat, ke tengara
dan ke arah timur.

INTRODUCTION

The new federal capital Putrajaya and neighbouring
Cyberjaya are located in the southern part of Selangor
State. The region once comprised rubber and oil palm
plantations centred about Perang Besar (Figure 1). Large-
scale construction activities and ongoing development have
exposed geological outcrops of dark gray and buff coloured
bands of foliated pelites, plus some psammites. Originally
the buff-coloured bands were perhaps tuff or loess. At least
at one location in Putrajaya crops out a very dark coloured,
mafic metamorphic rock (rthyolite or amphibolite). In surface
outcrops of Putrajaya-Cyberjaya (abbreviated as PC) rock
associations show up in partially to advanced weathered
states. Only quartzites and the dark coloured crystalline
rock present fresh outcrops. Drill cores for foundation
design show calc-silicate hornfels, granite, carbonaceous
schist and quartz-mica schist (Lim, 2001). However, no
recognisable granite outcrop has been encountered.

Several colleagues have examined and interpreted
the geology of the region. Rohayu Omar (2004, pers.
comm.) found geochemical correlation between the PC
metapelites and those of the Kenny Hill formation. On
the other hand, the geochemical signatures of the PC
pelites are different from the Hawthornden Schist (The
Hawthornden Schists were described by Gobbett (1965)
from the northeasten part of Kuala Lumpur), although
both rock groups bear some lithological similarities in
terms of metamorphic rock types and dominant dark
colours. Kenny Hill rocks commonly are granular,
reddish brown to reddish yellow, pelites and psammites.
Very fine grained, light-coloured strata are also common.
The interpreted volcaniclastic constituents very much
resemble those building the present volcanoes of island
arcs. However, no glass could be seen under the
microscope, possibly due to the advanced geological
age of the deposits. Alternatively, these could be light-
coloured loess.
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DISCUSSION AND CONCLUSIONS

The geochemical signature of the metasedimentary
rocks of Putrajaya and Cyberjaya correlates with that of the
Upper Palaeozoic Kenny Hill formation (Rohayu Omar,
pers. comm.). Lithologically similar rocks (psammitic) also
crop out at Salak Tinggi. There an Agathiceras sp. fossil
and the presence of an interpreted glacigenic pebbly horizon
are consistent with the Western Domain of Peninsular
Malaysia (including Putrajaya-Cyberjaya) having been part
of Gondwana.

At “Cyberjaya Hill”, disharmonic folds in the form of
irregularly spaced crinkles exhibited by interbedded, light-
coloured layers, clearly indicates soft-sediment deformation.
In view of points raised in above, these soft-sediment
structures are interpreted to have formed at shallow depth
in response to moving ice masses with or without repeated
freezing and thawing of the shallow subsurface material.
Ice flow, possibly as glaciers or icebergs, dispersed from
Gondwana. Such environment can be indicated as
periglacial. Sharp (1942) called such structures involutions.

The larger structures in the studied area display
consistent strikes and fold style. Fold wavelength, fold
amplitude, relationship to microstructures (cleavage,
crenulation cleavage) and vergence are systematic. These
features are therefore tectonically deformed structures.
Large and smaller folds, moderate to low-angle reverse
faults and drag folds frequently indicate east vergence.
However, south or north vergence is also indicated. The
main tectonic deformation produced recumbent folds at
“Cyberjaya Hill” and low-angle reverse faults in the
outcrops near the Putrajaya Tank Farm, near the Multimedia
University at Cyberjaya, and at a location about one
kilometre south of the Putrajaya Hospital. The last
mentioned locality was near the large steel bridge leading

to the Convention Centre. The recumbent fold at “Cyberjaya
Hill” is overprinted by open folds. The tectonic deformations
were co-axial about a general North-South direction.

Among the outstanding issues is the nature of the
light-coloured bands among the black schists; are these
bands composed of volcanic tuff or of loess?

Tectonic vergence is the study area was within the
sector W - S - E, while north vergence has not been seen.
The Kenny Hill formation in the type area (Kuala Lumpur)
commonly has west vergence. Southeast and east vergence
are shown by outcrops in Bangi and Salak Tinggi and were
considered results of an older, pre-Kenny Hill deformation
phase (Tjia, 1986).
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